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ON THE STEERING OF THE BICYCLE.
By G. T, McCaw, B.E,

Tue complexity of the question of the steering of the
cycle has, no doubt, revealed itself to the rider who has
given the matter any attention. He finds at once that
the speed has a preponderating influence on the steering.
The intelligent rider soon learns also that the weight and
siz2 of the steering wheel have a large effect. Indeed,
one frequently is told that the larger the front wheel of
the bicycle the better will the machine steer—a state-

ment which contains only a partial truth, The steering,
however, is affected by other considerations not so
obvious, as the wheel base and the proportion of total
weight on the front wheel. The question then arises,
Can a general formula be obtained which will include all
the foregoing, and by which the proper design of the
steering head may be determined ?

It is hardly necessary to point out the necessity for
correct steering: every experienced rider knows how
much less is the fatigue to hands and arms of riding an
easily-steered machine. It is therefore desirable that the
causes which affect the question should be investigated,
and, if possible, a theoretical analysis worked out, from
the results of which the best design can be determined
beforehand, thus avoiding the waste of time and money
entailed by the alternative necessity for a series of expe-
rimental tests on the various models.

Since the straight front fork was abandoned in favour
of the curved, opinions have varied as to the proper
design of the latter. Each maker has hisown ideas on
the subject, and only in a few cases does success seem to
be attained. Thus the variation of the rake—the angle
which the steering head makes with the vertical —is con-
siderable. The perpendicular distance from the centre
of the front wheel on the steering axis—i.e., the axis of
the steering socket—is also very variable. Again, the
amount of curvature of the front fork frequently exhibits
a difference of opinion. Some consideration should reveal
the fact that provided the rake and the perpendicularabove
mentioned are the same, the particular curvature has no
effect on the steering, though for purposes of strength the
curvature should be as continuous as possible, and ought
not to change abruptly, as in some models of to-day. It
is obvious that if the rake and perpendicular distance
above are determined, the position of the steering axis is
determined; or the axis may be fixed by finding the
rake and the point where the axis cuts the line of ground
contact.

The following investigation necessarily involves a
rather complex analysis; the results are, however,
summed up at the end for those who do not care to wade
through the mathematics of the subject.

We shall assume, at the beginning of the argument,
that the bicycle is moving at a uniform rate on a circular
track, and that the banking is such that the surface is
perpendicular to the plane of the machine. The result-
ant, therefore, of the weight and centrifugal force is per-
pendicular to the surface of the track. In what follows we

shall speak of this as the * resultant,”” and when we speak |

of a rise or fall of the centre of gravity it is to be under-
stood that the distance is measured on this resultant and
not on the vertical. The following are the symbols
adopted. The dimensions given are used in some
examples at the end :—

W weiiht of machine and rider, 1901b.
w weight of front wheel, 4 1b.

R resultant of total weight and centrifugal force,

n fraction of resultant weight on front wheel, ;.
radius of front wheel, 14in.

radius of gyration of front wheel, 12 4in,

wheel base, 44in.

v velocity on track, 10} miles per hour = 15ft. per
gecond.

r radius of track.

a rake of steering head.

angle through which {Le handle-bar is turned.

z the distance from point of ground contact of front
wheel to point where steering axis cuts the base.

y length of perpendicular on steering axis from centre
of front wheel.

The steering axis is now usually designed to cut the
ground in front of the point of wheel contact. In this
case a rotation of the handles will have the effect of lower-
ing the centre of the front wheel by an amount we shall
call 2. Hence, when the cycle is moving round the track,
the plane of the front wheel making an angle @ with the
plane of the machine, the centre of gravity of machine
and rider—considered as one system—will have fallen by
an amount n h. The resultant tends to move the steer-
ing wheel further from the plane of the machine; its
effect, however, is neutralised by the gyrostatic couple,
and correct steering will be assured by equilibration of
these opposing forces. We have, therefore, by the prin-

ciple of work,
R- E{ﬂeh}=Knlﬂ = & @ (A},

where K is the gyrostatic couple. It will first be neces-
sary to find A.

In Fig. 1 the steering socket is supposed held rigidly
in position while the wheel is turned through an angle é.
The wheel is now raised off the ground by the amount 7.
If the wheel be projected back on the normal plane its
figure will be an ellipse, centre 0’, and the height of the
horizontal tangent to this ellipse will give the required
distance. .

The equation of the ellipse to the axes is

2 cos® 0 + y® = a® cos® @,
The equation of the horizontal tangent P* Y is
zeosa — ysine=a /T — gin® a gin® 6,
The height of 0’ above the base line P Z is

a -y (1 — cos b)sin a

S

Hence
hnn-m;}}sinu(l-—mnﬂ)—a v 1 = sin*asin*eé (B).

———

From this equation it follows that & = o when (1) a = o,
and (2) when

sin a

e B
a* — (a* - r) Ein’;'

=¥ approximately, when @ is small.

— =

a
under these circumstances z = o, we have proved the

or sin a Since
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following, which is, of course, otherwise evident. When

the steering axis passes through the point of ground con-
tact, . is approximately zero for small values of 8, If
there were no gyrostatic action, therefore, the steerin
axis should intersect the lowest point of the wheel, an
this is nearly the correct position when the speed of the
cycle is very low.

From equation (B) the following is derived :—

sin asin @ d @

dh = g L@ 8inacos @ —

»'1 — sin? a sin?
y J_l 3= ﬂiﬁi_ﬂ Eiﬂg-a] ® . . . (C]’-

In the second place, it is necessary to find a value for
K, the gyrostatic moment. If w be the angular velocity
of rotation of the fore wheel, ¢ its rate of turning round
the track, or, as it is called, the angular velocity of pre-
cession, then the above quantities are connected by the
following equation :—

K= ”.3 e . (D)
—Perry: ‘‘ Spinning Tops,” p. 90.
Now ¢ = _,and r may be found as follows. Referring

-
to Fig. 2, L Z is the trace of the front wheel as the

Fig 2.

b 4

machine travels round the track. If, then, a
L N P be drawn perpendicular to the steerin
the angle . N P = 6, Hence when 8 is sm

,=___I’L - PZL
P7Zcosa cosa

Also, it is evident that . PZ L = b .

r

plane
axes S Z,

v 6 cos ll' Mﬂﬂn::v—.
b a
these values of ¢ and @ in equation (D),
K= L2 .M.ﬂcnan
ab g

Having thus found expressions for K and 5 ., we apply
these to equation (A), which then becomes, when the
increment of @ is taken infinitely small—

8in a sin #
n.R. —
v/ 1 — sin* a sin* @
_ B we
~ ad @
From this equation y can be found for all values of a.

Suppose, however, that ¢ is very small, so that the
cycle ?: travelling practically in a straight line, then
neglecting sin® # and putting sin § = # and cos € = 1, the
equation (F) becomes

Hence ¢ = Substituting

(E).

|a sin a cos § —

¥ &1 —sin’asin®e cosa. 8 (F).

: . Boow v
ﬂwmﬂl{ﬂﬂlﬂﬂ—y}—ﬂb-g . COS a,
But a sin @ — y = z cos a, hence
w ., v A2
s T T T R

This neat result gives the value of z corresponding to
any chosen rake of head, and hence the position of the
steering axis is exactly determined.

In the above investigation we have neglected (1) the

——

friction of the steering head, (2) the ground resistance
to rolling, (3) the ground resistance to turning the wheel.
Of these the first two need not be considered. The
third, however, may not be negligible if the speed is
low and the tire soft; however, as the speed increases
the friction will diminish, and in the absence of experi-
ments it is doubtful whether this resistance would
appreciably affect the result at ordinary speeds with tires
properly inflated. It has also been assumed that the
speed is constant. Especially in the case of high gears
is is not quite true; obviously, however, the machine
should be designed for the average speed on the level.

We shall now discuss the practical results which this
formula (G) affords. In the first place, it allows a
choice of rake, but the angle of rake having been chosen,
the position of the steering axis is absolutely fixed, since
the formula gives a definite value for z—the distance
from point of front wheel contact with base line to the
point where the steering axis cuts the und—corre-
sponding to any chosen value of a, the angle of rake.
The choice of this angle, within certain limits, depends
on other considerations than the steering, such as
strength, stiffness, and general convenience of design.
We say within certain limits, because, suppose the angle
were excessively increased so that the spring of the front
forks became considerable, it is obvious that this in itself
would adversely affect the steering; indeed, it may be
stated generally that any diminution of strength and stifi-
ness of the fore-carriage will militate against ease of
steering, provided, of course, that the position of the axis
18 correct in the first instance. As an example of the
influence of the question of strength in deciding the
proper angle, it may be noticed that this angle should be
as far as possible chosen that y—the perpendicular dis.-
tance from the centre of front wheel on the steering
axis—may be as small as possible, for it is evident
that the greater the distance through which the
centre of the front wheel is moved from the plane of the
machine, the greater will be the cross strains introduced,
and consequently the more will the strength be impaired.,
With the ordinary safety the limits above mentioned
may be 18 deg. and 25 deg.

In the second place, the formula shows the great
influence of speed on the steering, for it proves that z
increases as the square of the velocity. Apgain, it demon-
strates that the distance » should increase directly as the
weight of the front wheel, and approximately as the
radius of the same. These three results are conformable
to experience. The formula, however, also proves that z
should decrease as the proportion of total weight on
front wheel, the wheel base, and the rake increase.
These latter results, though they follow from the argu-
ment, are not so obvious to the expert rider. We shall
apply this formula to a few examples.

FErample 1.—Taking the case of a safety having the
dimensions already given, and supposing the rake to be
about 24} deg., so that sin a = 7, it follows that z should
be 3-82in.

Em::g.’,r 2.—If in the same safety the speed were only
eight miles an hour = 12ft. per second, the distance =
would be only 2°12in.

Ezxample 3.—1f the machine were a tandem—weight of
front wheel, 44 1b.; radius of tion, 12}in.; wheel base,
66in.; and speed, 18ft. per second (12} miles per hour);
weight on front wheel, 180 1b,—then, other things being
the same, the value of 2 would be 1+84in.

The following table gives the values of ¥ and 2 for a
gingle safety of the dimensions stated at beginning of
arti;le, the steering angles varying from 15 deg. to
30 deg.:—

—— i

18° 207 21 M4 | 2 | 2 | 28
I I

15° 85"

in.

L
2°40

in. in.
3°98 461

814 | 2:93 | 276

in.
3-81

in.
2:06

826

in.
2-60

3-89

in.
220

in.

| in.
100

y |-1'58

+5°33| 4°46 | 4°08 | 83-08

In the same way tables may be formed for any speed,
size or weight of wheels, weight of rider and machine,
&c., and for any type of rear-driven safety or tandem
bicycle. The muft’; are also approximately true for
tricycles of the Cripper type.

AMERICAN PADDLE-WHEEL STEAMERS WITH
BEAM ENGINES.

No. VI.

Tae frequency with which the Hudson River steamers
have been lengthened has already been commented upon,
and the lengthening of the New York by 30ft. in 1897, by
cutting it apart amidships, and pulling the bow section
ahead 30ft., to make room for a new section, was an
operation of exceptional interest. The following particu-
lars are therefore given somewhat in full, from informa-
tion published in the Scientific American, and from

| drawings furnished the writer by Mr. W. D. Dickie,

Superintendent of the Erie Basin Dry Docks, owned by
the John N. Robins Company. The New York was
taken into the dry dock at Brooklyn, and was placed
upon the ordinary arrangement of keel blocks u.l:u!J bilge
blocks. The vessel was then cut between the engine and
the boilers, the hull being cut at the riveted joints, and
the superstructure being cut straight across.

As the forward part was to be pulled ahead, launching
ways and cradles were built under this part of the boat.
The ways were 102ft. long, placed 10ft. 9in. apart in the
clear, and outside of these main ways—3ft. 9in. from
them—were additional ways to take the weight of the
boilers. The fixed ways were of timbers 10in. deep and
14in. wide, laid upon bfucking upon the floor of the dock.
Guide pieces 12in. deep were spiked against the outside
of these, to keep the sliding ways in place. These slidin
ways were timbers, 6in. by 14in,, laid flat, and connecte
at regular intervals by transverse timbers, 12in. by 12in.,
resting upon them. The contact surfaces of the fixed

and sliding ways were planed and smoothed, and were
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lubricated with a mixture of fish oil and tallow. The
space between the transverse timbers and the hull was
filled in with blocks and wedges, while at the forward end
were shoring pieces and ashort cradle to fit the decreasing
width and the taper of the bow.

The hauling arrangements consisted of two 1jin.
chains which were passed through the hawse holes, one
on each side, at the main deck. XEach chain was wrapped
around four sets of bitts, and secured to a fifth bitt, all
along the edge of the main deck. In front of the stem
these chains were wrapped together, and the end of each
was attached toa five-sheave block. At the head of the
dock, two four-sheave blocks were attached each to a
13in. stud chain, these two anchor chains being led back
through one of the buildings and secured to a horizontal
timber, 12in. by 12in.,lying on the ground and bearing
against the building. Each five-sheave block was con-
nected to one of the four-sheave blocks by a 5in. manilla
rope, and the free end of each rope, returning from the
five-sheave block, was led to a steam winch having two
cylinders. One of these winches had cylinders 6in. by
10in., and the other had cylinders 6in. by 9in. The
steam pressure was 70 lb. per square inch.

Everything being ready, the wedges in the blocking
were driven home, raising the forward section of the ship
until its weight was carried entirely by the ways. This
weight was about 350 tons. A signal was then given
u.ml the winches were started simultaneously at a slow
speed, the superintendent, Mr. W. D. Dickie, standing on
the floor of the dock, under the bow, and dlreet.mg the
men at the winches, until the cut part of the boat reached |
a mark on the floor of the dock, 30ft. from its
original position. The work of hauling occupied 5} min.
The two sections of the vessel were then lined up with
Smne wire, but the hauling had been

one so carefully that the forward section
had only to be jacked up yjyih. on one

paddle-boxes. The boiler pressure is 45 1b. A donkey
boiler is also provided, and fer fire protection there is a
complete system of piping, kept constantly charged by a |
Delameter steam pump.

The hull has very graceful lines, and is strengthened
by timber hog-frame trusses, as well as by iron rods
passing up from the ends and over pole masts. Above
the main deck is a superstructure, with saloon deck and |
promenade deck, each of which extends from the stern
to a point about half way between the paddle-boxes and
the bow. The dining room is aft, on the main deck.
Iig. 31 presents an excellent view of this noted steamer.

The Mary Powell has a speed record of twenty-five
miles per hour. On August 7th, 1874, it ran from New
York to Poughkeepsie, seventy-five miles, in 3h. 39} min.,
or 3 h. 19 min. actual running time, giving an average
speed of nearly twenty-three miles per hour, exclusive
of stops. In 1881 it made the trip of ninety-two miles,
from New York to Rondout, in 4 h. 12 min.—3.33 p.m.
to 7.45 p.m.—including eight stops or landings. This
gives an average speed of twenty-two miles per hour, |
including stops. If we deduct twenty-five minutes for the
stops—which is a small allowance in view of the reduction
of speed on approaching and leaving the landings —
we have a running time of 3h. 41 min., or an actual
running speed of about twenty-five miles per hour.

The following interesting and complete particulars of
the dimensions of the Mary Powell, and the performance
of its engines, are taken from a repert made by Mr.
' Theron Skeel about 1878, and given in Appleton’s

“ Encyclopwedia of Applied Mechanics "' —

Shap,
Length on water-line, .. 28061t,
Length over all .., 2041,

Fire-box, Ie B A . T Oft.,
8 L ey T R G 11ft.
- Steam drum diameter i ae e 5ft. 10in,
v heyght . 12ft.
Steam chimney, diameter 4ft. 2in,
= sectional area 25 sq. ft.
l*urnu.eee number Z
- length._.. Sft.
A width ... ... 4ft. 10in.
Direct flues, length oft. lin,
.,y diameter . 2 of %in,, 2 of 14in., 6 of 16in,
Tubes, diameter outside ... .. T |
Smokestacks (two), diameter ... : 4ft. tim,
height above grete BRI,
Grate surface (two boilers) 1’12 sq. ft.
Heating surface (two boilers) .. 2660 sq. ft.
' Superheating surface (two l’un'ler:-l] 0 sq. ft.
Flues, area .., - ..3!:*_11 sq. ft.
| Tubes, aren ... 174 sq. ft,
Record o) Pevformance for 1877,
Total number of miles run ... 15,300
Hourly -Iuent.itiee—
Speed in miles (5280ft ) - 193
Revolutions .., ... sy A 1306
Pounds of coal consumed .. 5970
s 5y combustible (ashes 163 pv..r cent. } . 4570
s» gy Coal consumed per square foot of gr ite
surface ... 393
Pounds of combustible consumed p-t.r Bqu:l.rt.. foot
of grate surface - 32°8
Pounds of coal per square foot of heatmg surface... .. 2'25
Pounds of combustible per square foot of heating
surface 1-88
Temperatures—
Atmosphere. .. 70 deg.
Hot well 120 deg.
Feed-water _ . 120 deg.

Chimney gas Zine melts

side, E.nd the stem to be e.ei(ed over lin.

The fifteen new ut.eel frames had
already been made, and the work of
putting them in was at once commenced.
The framing and plating is similar to that
originally used, except that two additional
keelsons were put in. These are of {in.
plate, and are spaced about 16ft. apart. ~
The cutting out of the rivets in the hull '
was commenced at 11 a.m., November
11th, 1897, and was completed the same
mght. The ways were completed by
3.30 p.m. next day, and the forward
section was moved, and the new frames
secured in place b:,' noon of November
13th. The working time was 17§ hours.

It is estimated that the lengthening
will not lessen the speed, as the boat will
now trim better, especially with heavy
loads, when the passengers crowd to the
forward decks, and the boat has a ten-
dency to go too much by the head. In
fact, this additional length gives a surplus
buoyancy of about 5lin., giving the
feathering buckets of the paddle-wheels
a better dip with less immersion. It is
therefore expected that the wheels will
make a greater number of revolutions
per minute.

The view—TFig. 80—gives a very good
idea of the construction of this ship. In
the middle are the new frames of the hull,
already set, and the men are passing
another frame down the side of the dry
dock. Totheright is the forward section
of the ship, with the main deck ** guards "
extending out beyond the hull, and
supported by inclined braces or struts
from the hull frames. Above this is

the saloon deck, the open ends of which
are boarded up, while the stairways
and the companion hatches on the
promenade decks are covered in with
canvas. Forwardof the two companion hatches may be
seen the bottoms of the three smokestacks, each with its

short escape pipe in front, and forward of this again is |

the pilot-house, which is entered by a stairway from the
promenade deck. The after section of the vessel, at the
left of the view, shows the main and saloon decks with
their narrow promenades or gangways outside, the latter
protected by a canvas awning, while above is the open
promenade deck. It will be noted that all the windows
are large, and are fitted with sliding sunshades or blinds
of polished wood,

No article on the steamers of the Hudson River would
pe complete without reference to the Mary Powell, a
steamer of wide-spread fame for speed. This celebrated
steamer has been styled the * Queen of the Hudson ™ on
account of its speed. It is a day boat, running between
New Yark and Rondout, a distance of about 92 miles. It
was built in 1861, the hull by M. S. Allison, and the
engine and boilers by Fletcher, Harrison, and Company.
It was rebuilt in 1874, while the hull was entirely rebuilt
by Ward, Stanton, and Company, in 1884, at which time
A new engine e_-,Itnder 72in. by 144in., was put in to
replace the original cylinder 62in. by 144in. At the first
rebuilding the vessel was lengthened about 40ft., but in
the second rebuilding no further alterations were made,
the lines of the wooden hull being strictly preserved.

Originally it was 260ft. long, 34ft. 6in. beam, 64ft.
wide over the guards, and 10ft. 3in. deep, with a draught
of 6ft. As rebuilt in 1874, it was 286{t. long on the water-
line and 300ft. long over all. It has a gross tonnage of
983 and a net tonnage of 877 tons. The cylinder is 72in.
by 144in., and the engine developes 3000-horse power
when running under forced draught. The wheels are
31ft. diameter, with twenty-six buckets 10ft. 6in. long
and 1ft. 9in. wide, the dip being 3ft. 6in.
boilers are placed outside the superstructure, on the
main deck guards, overhanging the water, aft of the

The two

Fig. 31-THE HUDSON RIVER STEAMER MARY POWELL

Beam at water-line .. S4ft. Jin,
Width over all (over gu: ards ) . G4fL,
De!_lth of hold - Oft. ,
Height from main deck to premenede deck 10ft.
Height from promenade deck to upper deck 8ft.
I]'reught of water at mean load of passengers and

coal 6ft.
Midship section, utlmxlled 200 sq. ft.
Projected area of surface reehtmg head wind 2000 sq
l]iepleeeme:lt estimated . 28, Eﬂﬂ clu., ft
Length of trip ..Five hours and return |
Average number of passengers .. 250
Personnel (exclusive of steward'’s |Iepertment}

One captain, two engineers, four firemen, four

deck hands, two pilots, one clerk, one bag-

gage master : » total 15

Einigine,

Diameter of cylinder. .. GEt.
Stroke of piston |, . 12ft.
Piston-rod, diameter ... Sin,
Air pump, diameter .. Sft. 4in,

- stroke 5ft, 2in,
Shaft, diameter ... 1ft. Sin.
Journal, diameter 1ft. 33in,

= oy TR U L R s R AN lt'l mn,
Crank-pin, diameter ... ... ... ... .. .. .. 3

% length ... {
Paddle-wheels, diameter over tqm of buckets ..
Buckets, Iength T e lth Gin.

= width ... ... . 1ft. Gin,

o2 number to each wl‘.u-.*i_l 26
Greatest immersion of outer edge u[ lnn.ket at

mean deaught .., ... Sft, Bin,
Displacement of piston per revolntion A 670 cu. ft.
Ulearance at both ends of cylinder - 25 cu. ft. I
Dhiameter of steam and exhaust valve upenmge in

steam chest .. ft. 2¢in.

Bovlers,—Two steel, dimensions of each,

Length over all ... 26ft.
Cylindrieal shell, Iength . wux AUTE 2D
P y  dinmeter RERRE i X

Pressures—

Steam, pounds per square inch above atmosphere ... 28

Vacuum, inches of mercury Gl
Initial pressure, pounds gmr equm‘u inch above zero,., 40
Pressure at cut-off, pounds per square inch above zero 312
Pressure at end of stroke, pounds per square inch
above zero 16°4
Mean back pressure ... h 6
Pressure at end of cushion, [unmdw per m;utm.. inch
above zero e 40
Mean total preei-ure, ]mundﬂ per ht]'l]"lt‘E inch above
zoro .. 29'M
Mean indicated pressure, pounds per mluure ‘inch 2434
Mean net pressure, pounds per -iquu.n., inch (friction
140 .. 22°'84
Point of cut-off, fraction of stroke... .. « 047
I Point where cushion commences, fraction of stroke .. 0°80
'ower—
Total horse-power 1899
Indicated horse-power ox gy, AN
Net horse-power... ... dun | wen (SR
Pounds of steam used per hour 422,000
T steam used per total horse. power per hour 22°1
' steam used per indicated horse-power per
hour, . . . 273
= steam used per net her-te pe'e er p-er heur 28°9
. coal used per total horse-power per hour .., 3'14
8 coul used per indicated horse-power per hour 3'87
0 coal used per net horse-power per hour 4-13
- water per pound of coal, from 120 deg. 10
" water per pound of coal, from 212 deg R
,, water per pound of combustible from 120 deg 8'2
R water per pound of combustible from 212deg  9°1
= water per square foot of he.n.ting surface
PO RO o o ) e i, b 14
Results of Prr_}‘m mance for T:"I'} ]ﬂ:u.l
1876, 1877,
Number of observations ... Gy RO 27
Running time, Newburgh to New ‘iurL or
return, minutes , 1875 182
Distance run in above time, miles .. 60 60
Revolutions per round tnp from Rondout to
New York and return 13,100 ... 12,190
Distance as above, miles 890 .. %

-
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Revolutions per minute, Newburgh to New

S ormeturn .. .. . e e 219D 21°77
Speed in miles per hour, Newburgh to New

p AT e 3 R R TR | 1 | 19-80
(‘oal per round trip, gross tons. .. 228D 24'25
Coal per revolution, pounds ... ... ... ... 457 437
Slip of wheels, per cent. (calculated for centre

L R o e S T R i | L 11-90
Revolutions from Newburgh to New York, or

B T e By ot Dol Mscsr i | e ais ORI 3963
Revolutions per mile from Newburgh to New

Yok orPetomm .. ... . oo 668 66
Revolutions per mile per round trip i2'9 67 2

LITERATURE.

The Cofferdam Process for Piers: Practical Examples from
Actual Work. By CeHarres Evax Fowrer, Member
American Society of Civil Engineers, Bridge Fogineer.
First edition. New York : John Wiley and Sons. London :
Chapman and Hall, Limited. 1898,

Tue separate classes into which all deseriptions of coffer-
dams may be divided depend upon the presence of several
different conditions, which are by no means numerous.
In all instances the object to be attained is the same, and
consists in an attempt to reach a solid, durable founda-
tion by the best and most economical means at the
disposal of the engineer. The principal varying con-
ditions which demand the employment of one or other
form of cofferdam are the depth of water, the depth at
which the foundation bed must be laid beneath the
natural bed of the river, lake, or stream in which the
permanent erection is to rest, and the existence of
currents, and whether they be feeble or strong. Other
points to which consideration must be given are the
nature of the strata through which the cofferdam must
be driven or sunk, and the character of the foundation
bed itself when it is reached. Passing over the historical
notice, and the account of some of the primitive and
earlier types of cofferdams recorded in Article I.,
we are introduced in the second to the subjects ** Con-
struction, Practice, and Crib Cofferdams.” Obviously
the simplest case to be treated is that in which the water
is shallow, and there is very little or no current. A
simple structure of earth, clay, or clay mixed with a
small %rupurtiﬂn of sand will suffice for the exigencies of
all such situations. The thickness of the top of the dam
need rarely exceed 6ft., and its height above water 3ft.,
but the slope of the sides may range 2 to 1 to 3 to 1,
according to the consistency of the material of which
they are composed. Tt is this variable quantity which is
the chief factor in restricting the employment of earthen
cofferdams within their present narrow limits.

Articles II., III., and IV. are devoted to the descrip-
tion of actual examples of cofferdams, their construction,
different designs and forms, methods of excavating and
dredging, and stopping leaks—an operation which fre-
quently entails a serious amount of trouble, accompanied
with much vexatious delay. The various kinds of pile
drivers are also enumerated, including the well-known
Nasmyth steam hammers. The author draws attention
to two cases in which failure occurred. One was due

to the excavation of an overlying porous strata not
being carried out so cumpleteﬁ-nand effectually as it
should have been by the proper dredging operations,
and we quite concur in the remark, * This is perhaps
the most frequent source of failure of a well-constructed
cofferdam.” A second example of failure is very sug-
gestive of the influence the form of a cofferdam may
have upon its ultimate strength, and carries a warning
lesson with it. The dam was circular in shape, and the
main piles, consisting of whole balks, were driven down
close together until they reached the rock. They were
all hooked or tied together at the top by boiler iron
about 4ft. in width, and the idea was that, while this
iron band would suffice to hold them together at their
upper extremity, the thick couche of mud overlying the
rock would be equally efficacious at their lower end. The
event, however, proved the fallacy of the idea. After the
first dam—for there were three trials undertaken—had
been pumped dry, it suddenly collapsed in less than an
hour afterwards. In the second and third experiments
the iron boiler-plate hoop was replaced by a strong steel
rail, and, in addition, the third specimen was strongly
reinforced by a number of tie rods radiating from the
centre to the circumference. In spite, however, of all
extra precautions, both failed by collapsing before the
pumping of them out was accomplished. These three
failures in succession led to the abandonment of the
circular form, which was perhaps a little premature. It
is quite possible that had the structure been strengthened
at regular intervals lower down by iron bands or rails,
until at least the superincumbent layer of mud had been
reached, it would have withstood successfully the pressure
upon it.

There are three general cases selected by writers on
the design and construction of cofferdams. The first
includes single dams, in which the piles are regarded as
beams fixed at one end and free at the other—as canti-
levers, in fact—and subjected to the action of a uniformly
varying load, which may be conveniently treated as an
equivalent resultant load acting at the centre of gravity.
Under the second category may be classed similar dams,
but with the upper extremities of the piles supported by
struts fixed at right angles to them. These are exactly
in the position of beams supported at both ends, and
calculations respecting themm can be made on that
assumption. The third case is that in which the dam
is strutted both at the top and about half down
its height. It may be considered also as a beam sup-
ported at both ends, and although the distribution of the
load is somewhat different from what obtains in the other
two instances, yet practically it may be taken as uniform,
and applied also at the same point. Simple formule are
laid down in the text for determining the thickness of
the piling, the strength of the waling pieces, and other
timbers, and some useful diagrams appended to illus-

trate the different examples. The author observes
that when two rows of sheet piling are to be
driven to form a puddle chamber, and there is no
internal bracing, the common rule ‘“is to make the
width of the puddle chamber equal to the height above
ground up to 10ft.” When the height exceeds 10ft., add
one-third of the excess height to 10ft. for the width. This
is Rankine’s rule, and is generally accepted by the
authors of text-books and treatises on the subject, and
probably by professors and others. It does not appear
that it is founded upon any particularly trustworth y data,
nor is t}_m_re, so far as we are aware, any accurate method of
ascertaining what the proper thickness should be. A
certain minimum thickness is indispensable to render the
dam water-tight, which, however, varies from about 2ft.
to 5ft. Numerous existing examples of cofferdams con-
structed of sheet piling are described and illustrated in
Chapter VI., and Mr. Fowler endorses a statement
recently made in our columns by remarking that * the
growing scarcity of timber will doubtless lead to the use
of metal at some time in the future to replace sheet piling
for cofferdams.” 1In the two succeeding ** Articles,”
cylinders, caissons, piers, and cofferdams of metal, in-
cluding those of the Forth Bridge, are treated of. Some
of these were used as cofferdams and some were not,
and in the majority of instances they constituted part of
the permanent structure. The contents of these articles
include a full account of the different types of pumps
used from early times. |

It may be perhaps fairly asked, is there any reason for
describing and illustrating pumps which * are, however,
litble used.” There is just a slight soupcon of the trade
circular in a portion of the matter in Article VIII. The
views of the author are correct in his comparison of the
relative merits of the reciprocating and the centrifugal
pump, from which he concludes that the latter is essenti-
ally a low-lift machine. While not professing to impart
any information of an original character, the volume of Mr.
Fowler will save those who have an object in perusing

it, much valuable time, and greatly facilitate the labour
of research.

B ———

Elasticitat und Festigkeit. Von C. Bacl, Professor des
Maschinen-Ingenieurwesens an der K. Technischen Hoch-
schule Stuttgart. Berlin: Julius Springer. 1898.

Tuis is a very complete treatise on the testing of
materials, and on the associated mathematical theories.
It is worth the careful consideration of modern engineers
in guiding them to the most appropriate designs, and in
warning them against the misapplication of material, in
excess as well as in defect, both faults being equally
capable of conducing to weakness of structure. A notable
feature of the work consists of the elaborate photographie
diagrams taken of the actual pieces experimented upon,
and showing by ruled lines on the surface the deformation
of the substance anterior to its destruction by fracture.
Testing machines are now plentiful in engineering labora.-
tories, and the present work should form a necessary
accompaniment in supplying the requisite theory, and in
showing what has already been realised with careful, well-
chosen experiments. Without avoiding any essential
difliculties, the author has kept his mathematical treat-
ment condensed within reasonable limits. Theargument
is, however, occasionally difficult to follow where he has
been compelled to make some additional assumption to
get out of a difficulty, and has not given his readers suffi-
cient warning of the change of front in his argument.
According to the note on page 232, the modification of
Euler’'s formule® for the buckling load of a column, which
Rankine attributes to Gordon, had been given some time
previously by Navier and Schwarz. In connection with
Euler’s theory, it is well to investigate the effect of what
is called ganelissement in French, due to lack of torsional
rigidity in a structure, like the too scientifically-designed
panel of a bridge, destined to resist stresses in a vertical
plane only, and apt to twist and cockle under very slight
excentric loading. But perhaps this will extend beyond
the scope of the present treatise, which is intended to
cover the work and experiments carried out in an
engineering laboratory. These experiments are of a
totally different character to those niggling minute
operations prescribed in the so-called physical laboratory,
which must tend to ecramp the mind of any engineering
student, except an electrical one. The theory of helical
springs is treated in an elegant manner on page 57, fol-
lowed by the discussion of the stresses in thick cylinders
and spheres, as required in the design of modern artillery.
The author makes a courageous attack on the theoreti-
cally intractable problem of the elasticity of plane
unstayed surfaces, such as cylinder covers, and by some
judicious assumptions arrives at working formules of
practical utility. Altogether, the work will perform a
useful service, if only in showing our young engineers the
careful training in habit of mind of their German rivals,
whose increasing competition in our own and foreign
markets will show that it is not safe to rest on the laurels
of an older school of engineering.

Ordinary Differential Equations. By James Morris PAGE,
Adjunct Professor of PPure Mathematics in the University
of Virginia. London: Macmillan and Co. 1897.

Tae author has set himself the laudable task of present-
ing, in an elementary manner to a beginner, the theory
of the infinitesimal transformation of differential equa-
tions, invented by Professor Sophus Lie, formerly of
Leipzig, but recently called to the chair of mathematics
of his native country in Christiania, where he carries on
thbe ?raditinns inaugurated by his immortal countryman
Abel.

After two short introductory chapters on the ordinary
theory, the author starts in Chapter I11. on Lie's theory.
Ever since the discovery of the infinitesimal calculus,
the integration of differential equations has been one of
the weightiest problems that have attracted the attention
of mathematicians. It is not possible to develope a
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method of integration for all differential equations, but
it was found possible to give theories of integration for
certain classes of these equations. All these special
theories of integration were regarded by the older mathe-
maticians as different theories based upon separate mathe-
matical methods.

But Lie has shown that it is possible to subordinate all
these older theories of integration to a general method ;
he showed that the older methods were applicable only
to such differential equations as admit of known infinite-
simal transformations. In this way it became possible
to derive all the older theories from a common source,
and at the same time to develope a wider point of view
for the general theory of differential equation.

The expression *infinitesimal transformation’ is
ignored as yet in our treatises, so the writer, who had
the privilege of hearing in 1886.7 Professor Lie's first
lectures on this subject at the University of Leipzig, has
done well in popularising the ideas in the present treatise.
The engineer may ask hew such abstract theory may
concern him, to be told that some of the most important
differential equations of the dynamics of vibration—say,
of the mast of a steamer, or of an electric light installa-

tion—would be intractable without the assistance of Lie's
researches.

Lectures on the Geomelry of Position. Part I. By THEODOR
Rrye, Professor of Mathematics in the University of
Strasburg. Translated and edited by Tuomas F. How-
GaTE, M.A., Ph.D., Professor of Applied Mathematics in

North-Western University, London: Macmillan and Co.,
Laimited. 1898,

Tu1s is a subject which, under the name of descriptive
geometry, does not flourish in this country, although cul-
tivated to a great extentin Germany. Perhaps Professor
Henriei’s pupils at the Central Institution are the only
followers of the method among us. It requires the com-
bination of abstract and advanced geometrical study with
the skill of the draughtsman on the drawing-board, two
antagonistic qualities with us. The geometer will
rarely take the trouble to use rules and compasses to
make a diagram, while the draughtsman is kept at work
in a strictly utilitarian spirit. The present volume of 240
pages forms only Part I. We are reminded of the lavish
luxuriance of some treatises on graphical statics. We
suppose both these subjects have the fascinating facility
of, say, trilinears in pure mathematics. The * free use
of pencil and paper” is, however, beginning to gain
ground with us, as seen from Professor Hele Shaw's
British Association *‘ Report,” 1892, and the present
treatise will give an unlimited supply of interesting
exercises.

Five-Plane Logarithmic and Trigonometric Tables. By J.
W. NicroLsox, A.M., LL.D, Professor of Mathematics,
Louisiana State University, and Agricultural and
Mechanical College. London: Macmillan and Co.,
Limited. 1898,

Four-rF16URE logarithms are quite long enough for the
ordinary work of the engineer, and these can generally
be cut down to the three-figure logarithms of the slide
rule, considering the uncertainty of the physical data on
which he has to work. These tables have been prepared
chiefly for use in solving the exercises in the author’s
text-book on trigonometry, where, as in very accurate
surveying and geodesy, the angles are supposed to be read
to the decimal of a minute. The second part of the book
is a collection of the elements of plane and spherical
trigonometry, such as would be useful to surveyors on a
large and small scale.

SHORT NOTICES.

Hazell's Annual for 1899: A Cyclopadic Record of Men and
Topics of the Day. Revised to November 22nd, 1898, Edited by
W. Palmer, B.A. (Lond.) London: Hazell, Watson, and Viney,
Limited. 1899, Price 3s. 6d.—This useful encyclopmedia of the
principal events of past years and record of arrangements
recently made, or of events due to occur shortly, maintains its
position by the careful bringing up to date of the quantity of in-
formation it contains,

Trigonometry at a Glance : A Graphic Demonstration of the Variovs
Functions. For Class Use and Private Study. By George W.
Usill, M.I1.C.E., and Frederick J. Browne, C.E. London: George
Philip and Son. DPrice 2s, net.—This *' book " consists of two
stout cards hinged together, each measuring 10in, by 74in. On
one, besides other figures, there is a circle marked with the trigo-
nometric function, having one end of a loose travelling arm
attached at its centre, so that it can be moved np into any radial
wosition. On the other card are printed the functions of angles of
50 deg. and 60 deg., and a transparent triangle of celluloid centred
at the corner of a quadrant, about which it can be rotated to
show the complementary functions. The cards should be useful
to an elementary class with the help of a competent instructor.

BOOKS RECEIVED.

The London University Gwwde for the Year 1898.9, London:
Published at the Univ. Corr, Coll. Press,

Michael Faraday : His Life and Work, By Silvanus P, Thom
son, D.Se., F.R.S. London: Cassell and Co., Limited. 1808,
Price Js.

The Witwatersrand Goldfields : Banket and Mining Practice. By
S. J. Truscott. London: Macmillan and Co., Limited. 1888,
Price 30s, net.

ALMANACS, DIARIES, &e.

WE have to acknowledge the receipt of a beautifully printed
calendar in a leather case, from Messrs., Ismay, Imrie, and Co.
There are twelve cards, with two graceful designs by Mr, Linley
Samborn, and photogravure productions of views connected with
the White Star Line.

IT is announced in the American papers that the
United States have secured a site for a coaling station on the Chiriqui
lagoon, which is a large inlet from the Caribbean Sea, on 313
Eastern Coast of Costa Rica. This ] n is a natural harbour
lying midway between Greytown, the probable starting point for
the Nicaragua Canal, and Colon, the Atlantic openming for the
Panama Canal,
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pedoes and five war heads. The total weight of all ordnance and
ammunition will be 13 tons. There is to be accommodation for

Ix our impression for October 21st we published an illustrated  twenty-six men and three officers, with provisions for twenty days.

description of certain torpedo boat destroyers, to be added to the

United States navy. We now illustrate certain parts of twelve tor-

o boats, which are to be constructed at once, reserving other draw-
ings for another issue. These boats will be of 150 to 170 tons
displacement on the trial trip, including an allowance of 9 tons for
ordnance, 10 tons for coal, and 8 tons for crew, stores, &c. Each
will be propelled by twin screws, driven by vertical engines in sepa-
rate compartments, steam being supplied by water-tube boilers, and
the bunkers having a capacity for at least 40 tons of coal. There
will be two conning towers, the forward one built of }in. nickel steel.
The battery will comprise three rapid-firing guns, and on the deck
there will be mounted three 15{t. torpedo tubes, with torpedoes,
and space must be provided below for storing two additional tor-

The builders are to guarantee a speed of at least 26 miles per hour,
and if the boat does not attain a minimum speed of 25 knots per
hour on a run of two hours, it will not be accepted. KEach boat is
to cost not more than £34,000, and is to be completed in twelve
months. They are to be of good freeboard and seagoing qualities,
and capable of operating at high speed in a moderate seaway. They
will be classed as Nos. 24 to 35, and are rated for a speed of 26 knots
per hour on a displacement of 165 tons. The main propelling engines
—see illustration, page 563—will be of the vertical, inverted, direct-
acting, triple-expansion type, with four cylinders, developing about
8000 indicated-horse power at 350 revolutions per minute. They
will be placed in separate compartments, with the high-pressure
cylinders forward, and low-pressure cylindersaft. The high-pressure

cglindar will be 14in. in diameter; intermediate cylinder, 22in.; and
the low-pressure cylinders, 254in. diameter, The stroke will he 18in.
FKach cylinder will have a single piston valve, operated by the
Stephenson link motion. Each main piston will have one piston-
rod, with a crosshead working in a slipper guide.

The engine bed-plates will be of cast steel, supported on forged
steel keelson plates, and the framing will consist of vertical forged
steel columns. There will be two condensers, made of composition
and sheet brass, each having a cooling surface of 1240 square feet,
measured on the outside of the tubes through which the water passes.
FKach main engine will bave a double-acting air pump, driven from
the shaft, and each condenser will have a circulating pump of the
centrifugal type.

The crank shafts will be hollow, and made in one section. The
shafts, piston-rods, valve rods, connecting and excentric rods, and
working parts generally will be of forged nickel steel, The propellers
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will be right and left, made of manganese bronze. Steam will be
supplied by three water-tube boilers, built for a working pressure of
250 Ib., having a total grate surface of at least 187 square feet, and a
total heating surface of at least 7544 square feet. Each boiler will
have its own funnel, and a blower for forced draught. Two of the
boilers will be in a compartment forward of the engines, and the
third in a compartment abaft the engines. The pump equipment
will include two main feed pumps, one auxiliary feed pump, and
one fire and bilge pump, each having a capacity of 147 gallons per
minute at a piston speed of 100ft. per minutoe. The weight of all
machinery, boilers, auxiliaries, condensers, pipes, stores, and spare
parts, pipe, &c., and water in the boilers is not to exceed 79°745 tons.

Each crank shaft will be 6§in. diameter, and 10ft. 43in. long, with
crank pins 64in. by Yin., a 4in. hole being bored through each shaft
and ﬂn. The cranks of the high and intermediate-pressure cylinders
will be opposite each other, as will be those of the two low-pressure
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cylinders, the two former making an angle of 90 deg. with the
two latter. The sequence will then be high-pressure, first low-
pressure, intermediate, and second low-pressure. The thrust
shafts will be 6in. diameter, with twelve collars in. wide, 8}in.
diameter, 1lin. apart. Each shaft will have aﬁin. axial hole.
The propeller shafts will be 6in. diameter, cased with composi-
tion Jin. thick at the bearings, this casing being water-tight,
shrunk and pinned on. The stern tube shafts will also be
6in. diameter, with zgn. axial holes, and similarly cased.
These will be supported by a stern bracket on each side of
the hull. The thrust bearings will be cast steel blocks, having
collar spaces lined with white metal.

The boilers are to be tested before being set by being filled
with water and heated until a pressure of 360 1b. is obtained.

These torpedo boats will, we are sure, attract much atten-
tion from all torpedo boat designers in this country; for both
in hull and machinery they widely depart from general prac-
tice here. They are from the designs of Mr. George W.
Melville, engineer-in-chief to the U.S. Navy, and are 175ft. in
length by 17ft. beam, 165 tons displacement, with twin-screw
engines of 3000-1.H.P., to give them a speed of 26 knots. The
two engine-rooms are amidships, one ahead of the other,
separated by a water-tight bulkhead. Forward of these is a
boiler-room containing two water-tube boilers, the stokehold
between these two boilers being only 10ft. long, which seems
very close quarters for the firemen to work in, especially as
overhead in it there are two horizontal fans with their
engines. We may remark that it is difficult to get two fans
to run at even approximately the same speed, and waste of

labour and power is involved in attempting to do so.
Abaft the engines is another similar boiler with one
horizontal fan. The length taken up by this arrange-

ment is, of course, very considerable, and it is cut out
of the roomiest part of the boat. Not only is the general
arrangement quite novel, but the engines themselves are full
of novel, or, at least, unusual practice. The bed-plate girders
containing the main bearings are only united to each other
longitudinally by the hull of the vessel, there being no fore-
and-aft girders, as usual in English practice. The engines
are, however, well stiffened in both senses by diagonal bracing.
We shall illustrate them later.

—

RAILWAY EXHIBITS AT SOUTH KENSINGTON.

Tur important collection at the South Kensington
Museum of drawings, models, and relics connected with
the early history of railways steadily grows in extent
and interest. Itis to be regretted that the s allotted
to it scarcely expands in proportion, so that the old
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Amongst recent additions to the Museum are three more
sheets of the admirable * wash "' drawings of old locomotives,
prepared from details supplied partly by the builders of the
engines represented and partly by Mr. C. E. Stretton, of
Leicester. With such authorities as their sanction, these
drawings may fairly be regarded as authentic memorials of
the engines as they were originally built ; in fact, they form
the only accessible records of many of them.

The first of these three additional sheets of diagrams
represents ten engines built between 1833 and 1853, by
Messrs. Charles Tayleur and Co., fome under that name and
some under their present title of The Vulcan Foundry Com-
pany, of Newton-le-Willows, Lancashire. Two of these
engines were built for American lines, and bave leading
bogies, conclusively proving that the system of a movable
four-wheeled frame was perfectly understood in this country
as long ago as 1833, Both engines have single driving
wheels. The firm's twenty-fifth engine, built in 1836 for the
Greenwich Railway, is also shown; it was named Royal
William after it left the works, and was a very small four-
wheeled machine, with inside cylinders only 10in. by 16in.,
and 5ft. single drivers placed in front of the fire-box. A
special curiosity is No. 316, built in 1848 for the Shrews-
bury and Chester, now Great Western, Railway. This is
also a four-wheeler, with both axles under the boiler,
but the wheels are coupled and driven by an intermediate
crank shaft, the cylinders being inside., The arrangement
never became popular, though W. Bridges Adams, Crampton,
and others u.seg it from time to time, generally with single
drivers. The next sheet of diagrams represents various
examples of Messrs. R. Stephenson and Co.'s practice from
1825 to 1851, beginning with the first Stockton and Darling-
ton engine, Locomotion, and ending with Crampton’s 6ft.
single Folkestone, built for the South-Eastern Railway, and
shown at the Great Exhibition of 1851. This also has an
intermediate crank shaft. The two first engines built with
direct action instead of beam or other motion, Messrs,
Stephenson’s Experiment for the Stockton and Darlington,
and America for the Delaware and lHudson line, 1826 and
1828, are shown on this very valuable record, as well as
another bogie engine of 1833 for America. Within the last
few weeks a sheet of similar diagrams of early Great Western
engines has been added to the collection. They are of
especial interest now that the broad gauge is nomore, and com-

rise the North Star—this is also on the Stephenson sheet—

ulean, Lion, Ajax, Fire Fly, Iron Duke, and Lalla Rookh,
the dates ranging from 1837 to 1855, Of the whole lot shown

to overcrowding is still rather too noticeable,
y as regards the specimens of early permanent
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on the collection of sheets, the Tron Duke is the only one
whose tender is given. It seems a pity the tenders are not
shown, if only for the sake of completeness, but no doubt in
many cases there was no accurate record of their design, and
certainly in some cases they were built locally to save the cost
of carriage from the engine builders. This was done in several
instances in the early days of the Liverpool and Manchester
line. The diagram of the Iron Duke shows the engine
without flanges to the driving wheels, just as built in 1847.
The wheels seem very slight, but an examination of the Lord
of theIsles at Farl's Court last i;ear shows that they really were
so. In fact, all the early broad-gauge rolling stock had
wheels of decidedly light scan‘ling. ILalla Rookh was one of
the ten Tft. coupled eight-wheeled engines built by Messrs. R.
Stephenson and Co.

A photograph has lately been added of aspecial curiosity in
the shape of the Tredegar engine, No.160of Messrs. Stephenson
and Co.'s first set of books, 1829. It ran on the Sirhowy
Railway from Tredegar Ironworks to Newport (Mon.), and
was not finally disused till 1882. Latterly it only conveyed
slag out to the cinder heaps at Tredegar. It is a six-coupled
engine, with outside inclined cylinders, 10}in. by 20in.,
working the leading wheels, and has an internally-fired boiler,
without a fire-box of the usual type. No doubt it had a
single-flue boiler originally, but iI'.yE:s been much altered.
It is not stated what has become of this most curious relic
of old days.

Two more models of locomotives, both on a small scale,
have been added. One of these represents a somewhat
unusual type, viz., a six-wheeled single engine with outside
bearings, and a round fire-box of Bury's pattern. By means
of compressed air the driving wheels can be made to revolve,
as is the case with certain other model locomotives close by,
The model in question is beautifully made, mostly of brass,
and represents a passenger engine of about 1837, with inside
cylinders 12in. by 18in., and 53ft. drivers. It was built by
Mr. J. Dawson, superintendent at Southampton of the
London and South-Western Railway. The other model is
of particular interest, having been made by Timothy Hack-
worth, and retained in his family till quite recently, 1t is a
design constructed to show how an engine built ij’ Wilson
in 1826 for the Stockton and Darlington would work if re-
built with six wheels coupled and two vertical cylinders
driving the trailing wheels. The engine was so re-built, and
as the Royal George, No. 5, worked from 1827 to 1842, draw-
ing 130 tons on the level at five miles an hour,

Some fine photographs of the standard passenger and

goods tank engines of the Taff Vale Railway, as built at
Cardiff by Mr. T. Harry Riches, are shown, as well as models

and photographs of the coal tips on the same line at Cardifi
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and Penarth. In these the ingenious Thomas-Bachelor box
for lowering the coal straight down into the hold of the ship,
instead of running it down a shoot and breaking it up, is
exhibited. The Midland Railway Company have a model of
the vacuum brake, as fitted to their coaching stock, with
Mr. T. Clayton's improvements. The brake cylinder is
shown swinging upon trunnions, in order to save the space
which would otherwise be occupied by a connecting-rod
between the piston-rod and the brake lever.

Amongst minor curiosities is a cotton handkerchief printed
with twelve views of the trains, stations, and scenery on the
Liverpool and Manchester Railway, about 1831. In the
centre is an engine of the Samson class, four-wheeled goods,
and a description underneath in English, French, and
Grerman. In these days of acute competition the idea might
be revived, and handkerchiefs with views of the scenery down
the line might prove a good speculation at shops near the
terminus. Several models of various types of cattle trucks,
designed for enabling the cattle to feed on the journey, are to
be found at South Kensington. Much ingenuity has been
expended upon this subject, but with little benefit, as the
animals are usually not at all inclined to avail themselves of
any benefits in the direction of dining cars adapted to their
requirements.

It is understood that the Museum authorities have already
considerably more railway objects of interest than they have
room to exhibit simultaneously. They consequently adopt,
to some extent, the system of changing the minor exhibits
from time to time-—not a very satisfactory plan, but the best
possible under the circumstances.

THE MINERAL WEALTH OF THE PHILIPPINE
ISLANDS.

FroM a mineral point of view the Americans have
apparently very good cause to be satisfied with their new
acquisition, the Philippine Islands. The four million pounds
which are to be paid to Spain as a sort of compensation, simply
represent the value, as estimated by the Americans, of the
various public works contained in the islands, and have no
reference whatever to the actual value of the islands as pro-
ducers of revenue. The conquerors will now obtain the
benefit of the resources of the islands, and with intelligent
management and the well-known energetic direction of the
Americans, a very considerable income may reasonably be
anticipated. The islands appear to abound in minerals of all
kinds, from gold down to oil, though at present silver is not
cited as being present.

Mr. George F. Beeker, of the United States Geological
Survey, has recently visited the Philippine Islands, and from
a report which he has sent in it would appear that coal is to
be found, and is at present being mined very largely through-
out the Archipelago.

The coal is said to be analogous to the Japanese coal, and
to that of Washington, but not to Welsh or Pennsylvania
coals, which means to say that it is a highly carbonised lignite
or soft bituminous coal. Such coal usually contains aconsider-
able amount of combined water—as much as from 8 to 18 per
cent. is not uncommon in lignites such as this—which would
render i!'. a bad coal for carrying, but evidently it can be used
locally in preference to higher-priced English or other im-
ported coal for a large number of purposes. Unfortunately
for the United States it is not, so far as can be judged, at
E_rasant likely to be of use for marine work. This would have

2en a magnificent thing for them had it been so, but though
for this purpose they will no doubt have to import all they
need, the native coal should if properly worked prove of
great pecuniary value. Of its kind the quality is high,
and on account of its being widely distributed and the seams
thick, it should be easily and cheaply mined. There is no
information to hand at present as to at what depth it is
found, nor as to what special difficulties, if any, are met with
in obtaining it. There are, moreover, no details as to its
heating value, which presumably is low, like that of the other
lignites of the world. Even supposing it to be as low as, say,
4000 British thermal units, which is low even for lignite, it
should be easily able to compete with any foreign coal for use
on the islands themselves, where labour is most probably
exceedingly cheap.

It is urged in disfavour of such coals that they are liable
to contain much injurious foreign matter, such as sulphur,
and that they are hurtful to boiler plates. There is no
evidence at present that sulphur is present to an injurious
extent, and before expressing any opinion we should like to
see some analyses. It is not unlikely, however, that it
18 very largely present, considering the volcanic nature of
the islands,

Natural is said to exist together with the coal in
places. This is by no means an unmixed blessing, but may
still be turned to good account, and oil seems to be present
also, though in what quantity it is not stated. It
would seem to be similar to the American oil, and in places
it is highly charged with paraffin.

Gold, copper, iron, and lead scem to be the principal
metals which are known to exist, at present at all events,
though we should be very surprised to hear that there are no
others. Gold, however, appears to be present in a large number
of places, principally in alluvial deposits, whether in existing
streams or in watercourses now destitute of water. It
would therefore be readily obtained, no crushing being
needed. Copper is reported from many of the islands, and
probably is of fairly frequent occurrence, while iron ore is
said to exist in abundance in four, at all events, of the
islands ; and if this is easily obtainable it should turn out to
be of great commercial value. Lead has already been mined
to some extent, and no doubt as the islands become more
and more American other mineral resources will be brought
to light, and we may be sure that our cousins across the
water will make the best possible use of them.

—_— =

EAST LONDON WATER SUPPLY.

We are glad to hear that the East London Water Com-
pany has at length, after a period extending over more than
three months of intermittent supply, been able to resume
constant supply in Poplar, Limehouse, Millwall, Ratcliff,
Bromley, Loughton, Chingford, Chigwell, and Buckhurst
Hill, and that before the end of this week it is expected that
the whole of the district served by the company will receive its
due amount, We congratulate the companyon the termination
of what must have been to it a period of anxiety. We stated
the other day that it was extremely difficult to obtain any
trustworthy information as to the exact state of affairs; and
even now 1t is not casy to get at the whole of the facts of the

case. Bit by bit, however, we are learning more about it,
Without doubt the watershed of the Lea has this year under-

gone a period of drought, worse than anything previously | ]

recorded. Moreover, the smallness of the total actual rain-
fall has been accentuated by the way in which it came,
namely, in small quantities at a time, and at long intervals.
Hence many a small shower fell on ground which simply
received it on its dried surface, whence it evaporated, ﬂl?ﬁ
never reached the river at all. The average flow of water in
the river Lea during the months June to October inclusive
of this year never exceeded 316 per cent. of the average
flow, and during September and October it was only 5 to 7
per cent. respectively of the average. This average, more-
over, is not one got up for the occasion by the company
itself ; it has not been concocted and brought forward by the
authorities as anexcuse in full for deficiencies, but it is the
average prepared from careful records made by the Con-
servancy Board of the river Lea. These records extend over
a period of forty-seven years. The previous driest year had
been 1874, and when we add that the lowest average flow
during the worst month of that year was a trifle over 37 per
cent. of the average, and that for the corresponding period of
this year the flow in the river only reached 7 per cent. of the
average, it will be seen that we areby no means exaggerating
when we say that the conditions this year have been
phenomenal,

So much, at all events, can be said for the East London
Water Company, that it has had great difficulties to contend
with, whatever its shortcomings may have been. No doubt,
too, the company has had to pay dearly before overcoming
these difficulties. The failure of the river necessitated extra
pumping—pumping which, with the river in its normal
condition, would hardly have been mnecessary. Then,
though no figures are at present available, it is not to be
supposed that the East London Company can have got con-
nections made with the other water companies for nothing.
Four of these assisted during the crisis. In the case of
three of them, the Southwark and Vauxhall, the Kent and
the Grand Junction Companies, connections were made by
means of mains., Some of these operations rendered
necessary some pieces of engineering. Of course, they all
cost money, and naturally enough the water obtained through
them will have had to be paid for, as well as for that which
the New River Company allowed to flow down the river past
its intake.

We cannot leave this subject without a word or two upon
the action of the London County Council with regard to this
company. ‘We have heard many hard things said about it
lately, but is it entirely to blame? Is it not true that
on all possible occasions the London County Council has
opposed not only extension of storage capacity but also of
supply? Surely on such an important subject as water
supply, a thing of absolute need not only for a healthy life,
but for life itself, the companies should be assisted rather
than hindered in their desire to render their position beyond
chance of breakdown.

One thing which has gone a great way to increase the
difficulty has been the doing away with cisterns. We men-
tioned this in August last. No doubt the sanitary authorities
had cause for the action they took. No doubt they
have found difficulty in making the inhabitants of certain
districts of Ilast London keep their cisterns clean, and when
they found this impossible have ordered their removal.
They could not—though perhaps they ought to have done so
—have realised the possible consequences of such an act, or
we venture to think they would have found some other way
out of their difficulty ; and they certainly would not have
permitted the *‘ cheap house ' builder, so well known in the
East Iind, to take his cue from their action and build his
houses with no cisterns at all. We do not think it too much
to say that had every house in the East London Company's
district had its cistern, there would have been no ** famine."”
We know of houses in the district which, being provided
with cisterns, have had an ample supply of water during the
whole of the time of searcity, while near neighbours, with
no cisterns, have been in want. We repeat that which we
said in August last, namely, that every builder should be
compelled to put a dirt and dust-proof cistern in every
house he builds. Uncleanliness, the great objection to
their use, would thus be removed, and a reserve of
water be always at hand, should it at any time become
necessary to discontinue for a short period the constant
supply. We learn with pleasure that the East London
Water Company is seeking in Parliament, not only for in-
creased powers in connection with storage and supply, but
also for the compulsory restitution of cisterns. We sincerely
trust that it may obtain all it seeks, and that as a conse-
quence we may hear no more of water famines in East
London,

NEW TRAINS FOR THE METROPOLITAN RAIL-
WAY COMPANY.

Tie Metropolitan Railway Company have recently put on
their line a series of new and specially-designed trains that
have been built for them by the Ashbury Railway Carriage
and Iron Company, Limited, of Manchester, and which are ex-
amples of what can be done in the way of making travelling on
city and suburban lines, or over short distances, comfortable.
The drawings we give to-day as a supplement show the
general and detailed arrangements, which have been carried
out by Mr. Thomas S, Raney, the company’s carriage superin-
tendent. The general dimensions are as follows:—Total
length over buffers, 244ft. 14in.; length of bodies, 39ft. 6in.:
width of bodies, 8ft. 8in.; centres of buffers from rails,
3ft. 5in.; centres of bogies, 25ft.; wheel base of bogies, Tft.;
and height inside from floor to roof at centre, Tft. 2in.

The trains are fitted with the automatic vacuum brake,
and consist each of six carriages mounted on four-wheeled
bogies, a van being at either end. They are close coupled,
and will run as block trains, the vans only being provided
with the usual couplings. The bogies and underframes are
built entirely of steel, the former of patent flanged plates
and the latter of channels. The weight is transmitted from
the bolster through a set of helical springs to the swing
beam, and thence to the bogie frame. The side bearing
springs are of the laminated type, with india-rubber
auxiliaries. The bodies of the vehicles are of varnished teak-
wood picked out on the mouldings, with gold bands and
vermillion lines, the whole train presenting an elegant, well-
finished appearance as it stands on the rails.

Two special features of these trains are the heating
apparatus and the electric lighting, the former being on
the storage principle. A pipe connected to the engine runs
underncath the carriages the entire length of the train,
having suitable couplings between the vehicles. From this
pipe, branches run to the storage heaters, one of which is

placed in each compartment. The heater consists of a
cylinder containing a non-freezing mixture, and has a steam
jacket surrounding it; steam from the engine raises the
temperature of the mixture, which afterwards gradually
radiates the heat into the com ent. The electric light-
ing is on Stone's system, by which each e is ted
independently, two sets of accumulators and a dynamo be
suspended beneath the carriage, the latter being driven
from one of the axles in such a way that, no matter what
the speed of the train may be, after a certain determined
point has been reached, the amount of current passing to
the lamps is constant, whilst a regulator placed outside at
one end of each carriage switches on the whole or half of the
light, as may be desired. The lighting of all the carriages,
whether first, second, or third class, is of equal efficiency,
each compartment being provided with a couple of 8-candle
power lamps. , _

In their general arrangements and fittings these trains are
also quite up to date in meeting modern requirements. The
third-class compartments are upholstered in rep, with lace and
cord to match, whilst the roof is covered with papier mache
decorated with floral and line design, and polished teak fit-
tings, oak-grained woodwork, with fibre mat on the floor are
also noteworthy features. The second-class compartments are
upholstered in crimson velvet, with buttoned backs and seats
and elbow rests under the windows; the doors are padded,
and the floor covered with linoleum, a rug being placed
beneath the seats bearing the company's monogram. The
roof and sides are of papier maché, finished in gold, with a

gilt cornice running round the compartment, and the wood-
The upholstering

work fittings are of polished mahogany.

of the first-class is of figured rose-coloured Bagdad moquette
finished with silk lace and cord ; elbow rests, which when
not required may be pushed flush into the back, divide the
seats, and all the metallic fittings of the first class are nickel-
plated. The woodwork is polished walnut and sycamore
with gilt edging, and the roof is of decorated lincrusta, with
polished walnut and gilt mouldings. Balanced spring blinds
are fitted to all the windows throughout the train, and each
compartment is ventilated by means of two * torpedo" air
extractors. The sides and floors of the carriages are packed
with hair felt to deaden the noise of travelling.

ELECTRIC LIGHTING,.

IT may be remembered that a few months ago the Select
Committee of the House of Commons appointed to consider
the question of the supply of electrical energy presented a
series of recommendations, one of which was in favour of
powers being granted in certain cases to electric light com-

anies to supply electrical emergy in areas distant from the

istrict in which the generating station is situated. The
report of the Select Committee embodying the recommenda-
tions was presented too late for the consideration of Parlia-
ment in the past session, and hence it may not unreasonably
be concluded that until the Government has had an oppor-
tunity of deliberating upon the subject, the suggestions
made by the Committee will remain in a state of abeyance.
In the meantime, two or three companies have given notice
of their intention to apply for powers in accordance with the
terms of the recommendation above referred to, whilst one
company has already been making strenuous efforts in order
to take advantage of the recommendation of the Select Com-
mittee before Parliament has thought fit to decide whether
the object aimed at shall become legally operative. The
company in question—the County of London and Brush Pro-
vinelal Kleetric Lighting Company—has been desirous of laying
mains from its generating station at Wandsworth across a por-
tion of Lambeth, for the purpose of supplying electrical
energy in the district of Camberwell. But the London County
Council, whose permission was sought to carry the mains
through the districts in question, declined to give sanction
to the proposals on the grounds that such a course would lead
to great inconvenience at the time of purchase by the local
authority, and that the Vestry of Lambeth had no power to
grant the cumgany‘a application to lay mains through a
portion of that district. In view of this opposition the com-
pany not unnaturally appealed to the Board of Trade as the
higher authority, and the result of the appeal was communi-
cated to the London County Council last week in a report
submitted by the Highways Committee. It appears from this
report that the award of the Board of Trade is in favour of
the company, in so far as the works are concerned that are
proposed to be carried out within the areas of supply
authorised by the Provisional Orders by the com-
pany, but excluding any part of the district of Lambeth
where the company has no statutory powers. The award of
the Board of Trade is, however, coupled with a condition that
will doubtless cause considerable surprise. The condition is
that the company shall give a written undertaking to the
Board that it will, if and when required by the Board, pro-
vide a suitable and sufficient generating station within the
areas of aup%ly authorised by the following orders:—The
Camberwell Electric Lighting Order, 1896 ; the St. Olave's
Order, 1895; the Southwark Order, 1892: and the St.
Saviour’s Order, 1896, for the supply of electrical energy in
those districts. It will be obvious from this decision that
the Board of Trade has entirely ignored, as perhaps it is
entitled to do, the recommendations of the Select Committee
in regard to the supply of electrical energy from a generating
station in one district to a distant locality through an inter-
vening area where lighting powers could not be exercised.
At the same time it is impossible entirely to dismiss the
suspicion that the Board of Trade is very largely consulting
the wishes of the London County Council to the detriment
of the company, although the latter would have been well
advised not to have pressed the point in question before
Parliament had had an opportunity of deciding whether to

adopt or reject the recommendations of the Select Com-
mittee.

ASSOCIATION OF MECHANICAL ENGINEERS,—The annual meeti
of the Birmingham Association of Mechanical Engineers was I:‘:ﬁ
on Saturday evening at the Grand Hotel, Colmore-row, and there
was a InT attendance of members and friends. The business
included the election of president for the ensuing year. Mr, T,
Bernard Hall, in moving the re-election of Mr. J. Cox, for the
third year in succession, remarked that his ardent interest in all
that affected the welfare of the association, and his endeavours to
raise the association to the high level it had attained, were worthy
of their sincerest thanks, r. Deakin seconded the resolution
which was carried unanimously, Mr. J. J. Innis was re-elected
?lEﬂ-I?I'ﬂHIdBI’IL Messrs, (. Conaty, W, J, Talbot, H. W, Ward,
and . Judge were appointed members of the council. The

President said he was pleased to be able to announce anoth
of valuable books to thpair library from Mr, W. M. Ward, -
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\ I 2 W oy | Would otherwise have been sacrificed. Both as regards structural | reduce the thickness of the sheer strake or even di with a
THE MORBID AN AT%EEPE? I IRON AXD STEEL and local forms of weakness the morbid conditions observable in | doubling to the : heer straked within the limits of the bridge hnuaue,
o side-

By Mr, 8. J. P, THeEARLE, Principal Surveyor to Lloyd's
Register of Shipping, at Newcastle-on-Tyne.

VERY recently you have had a lecture delivered to vou in this
reom upon the subject of ** Failures,” | was not present to hear
that lecture, nor am | aware which were the particular failures
about which you were spoken to, but | do know that the art of ship
construction has been evolved through as substantial a series of
fatlures as any art with which | am acquainted. Not, however, as
a rule, by absolute failures, but rather by many partial ones in regard
L) the particular qualities which have been sought to be attained.
By ** trial and error " has ship construction, for the most part, been
developed, and through the experience gained from faillures has
oach sure advance been made, It is about ships built of steel and
iron that I wish to speak to you to-night, and abont what is to be
lsarot from an examination of the diseases to which they are found
tu be liable. And here let me remark that the title chosen for this
}nu.par is a phrase which originated, I believe, with the late William

Yanny, and it has been adopted by me because it so aptly describes
the purport of what | have to=ay.

The inspection of iron and steel vessels when in course of con-

struction, bas undoubtedly a highly educative value in the pro-
gramme of your studies, but a persistent examination of existi
vessels as they come under repair in dry dock or on slipways woul
be productive of even still more instructive results, In the one case
vou see the applied results of accumulated experience, but in the
other you have presented to you the data itself upon which further
evolutionary changes will be based. When examining a vessel
ahout to be repai ou would observe symptoms of weakness being
displayed here, indications of unduly rapid decay there, and in
many shapes and forms you would be assured that the best known
to the builder of that ship was yet short of being the best attain-
able, Few indeed, are the works of man's hands in which pos-
sibilities of improvement are not speedily manifested when they are
nEpliad to the purposes for which they are designed. Although
the art of shipbuilding in iron is now about fifty years of age, and
although mild steel has been in very general use for about fifteen
vears of that period, yet we are still discovering faults in our
newest vessels and still making improvements in their construction.
This is partly due to the fact that both steam and sailing vessels
are every year being built of larger dimensions than we have
hitherto been accustomed to, and with the increase in size there is
an attendant augmentation in the stresses to which they are
subjected. It is also partly due to the vpportunity which the
greater lapse of time aflords us for observing the relative dura-
bilities of iron and steel at different positions in the vessels’ hulls,
Time 1s, indeed, always an important factor in determining the
oxtent and accuracy of our knowledge regarding natural pheno-
mena. ‘' He who lives longest sees most.”

S0 long as vessels were being built of wood, every succeeding
decade witnessed t advances in their construction, both in
regard to the questions of structural strength and material dura-
bility. Never before had wooden ships been built so strongly, and
never before were they found to be so free from early decay as at
the time when they were displaced by vessels of iron, And so we
may reasonably except that the construction of steel vessels wil!
continue to make advances in all the particulars which render them
less liable to wear, tear, and decay until some other material comes
to take the vlace of steel as iron took that of wood. Whether or
not such a replacement will ever occur I am unable to say, but it
would be both unscientific and unwise to deny the possibility,
Considering, then, the sailing ship and steamer built wholly or for
the most part of mild steel, and of wrought iron where mild steul
13 not used, let us study for a short tims the morbid appearances
which are presented when they come under the ship repairer’s
scalpel and g.laac ting knife. At the same time Jet us endeavour
to find out to what causes these appearances may be properly
attributed and how they may be remedicd or cured.

In so doing 1 propose to classify iron and steel ship diseases under
two general heads, namely :—First, diseases of constructional
weakness ; secondly, diseases of material decay,

IFirst, then consider the diseases of constructional weakness., A
ship i¢ a Hloating structure for the safe conveyance of cargoes, and
must be priman f studied as such. But, in addition, she has to be
grounded upon blocks in a dry dock from time to time, and hence
must not ouly be strong enough as a lloating structure when loaded,
but alsostrong anuufh forenduring shoring upon blocks in a dry dock
when unloaded, Moreover, she must not only be able to endure the
structural stresses due to rolling and heaving raovements when in
a seaway, but also the local stresses due to the blows and buffetings
of mdividual waves and masses of water. Hence constructional
woakness includes both structural and local weaknesses, Instances
of each of these are occasionally seen in surveying vessels coming
under repair,

To range completely over the whole gamut of observation would
be manifestly impossible in the limits of time at our disposal this
evening. We must therefore be content with the results cf but a
fewanatomical studies gronped under the headings I have indicated.

The substitution of steel for iron in shipbuilding was attended
with other results than the mere reduction of weight in the
materials necessary for obtaining the requisite structural strength.
The chief object sought for in using the stronger metal was doubtless
u diminished weight of hu'l and a cor nding increase in the
cargo-carrying capability of the ship, and for this advantage in
froight-earning a heavy extra price was paid at first for the steel as
compared with that paid for iron. As, of course, you well know,
that difference in price has wholly disappeared, and mild steel is
now as cheap as wrought iron. But, as 1 have said, something
more was gained than mere freight-earning by the change. The
steel vessel is safer than one built of iron. Stresses which break
iron plates only bend steel plates ; stresses which break iron ships
only distort those of steel. And consequently steel ships remain
afloat and carry passengers and cargo into port under conditions
which would cause the total loss of ships built of iron. At first,
this quality seemed to make steel vessels unpopular with under-
writers, and this was chiefly due to a singular instance in which a

disaster to a steel vessel proved to be more costly to her under-
writers than would have been the case had she been of iron. A
new steel sailing ship was being towed in ballast to her loading

port, and being insufficiently ballasted, she capsized and sank in
ﬂhalfnw water near the shore. Steps were at once taken to raise
her by passing chain slings under her keel and attaching them at
low water to pontoons, which as the tide rose lifted the vessel off
the bottom and enabled her to be towed into still shallower water.,
Now, through some carelessness in carrying out this simple process,
the stresses upon the chains were not evenly distributed, and had
the vessel been built of iron the chains would have torn some of her
iron plating. DBeing, however, of steel, the plates yielded and bent,
while at the same time the whole structure of the vessel hecame
twisted, sothat she lost hersymmetry of form and had no longer both
sides alike. Had she been built of iron the repairs would have been
comparatively costless, as the renewal of a few broken plates would
have restored her to her former condition, But as the case stood

the owners refused to take the ship from the underwriters until
they had made her once more of a symmetrical form. To do this
was practically impossible, and so the owners got a new ship and
the underwriters recouped themselves so far as possible by selling
the first one to a purchaser who was content to sail a ship not
’i»%r_factly symmetrical in form which he was able to buy cheaply.
This accident gave steel ship risks a bad name for a short time, but
it very soon became evident to nnderwriters that ‘““one swallow
does not make a summer,” and that with steel vessels they bad to
pay for small damages which would often have been total losses if
the vessels had heeu built of iron. Over and above this considera-
tion is the greater one—namely, that human life is saved which

* A leclae delivered to the Glasgow University Eugluceriug Suciety.

steel vessels are fewer and less serious than in those built of iron.

In estimating the intensity of stress on the upper works of a
vessel it has been very usual to treat the midship section as the cross
section of a loaded beam. You are no doubt familiar with the
method whuraby the equivalent girder is determined and the
maximum bending moment and shearing stress calculated under
extreme conditions, such as when supported on the crest or in the
hollow of a wave of the vessel's length. Now, in this interesting
and in many respects valuable calculation, you will remember that
all iron and steel decks, shell plating, inner bottom, &c., are as
it were condensed or squeezed so as to form the horizontal and
vertical members of an equivalent girder, and the intensity of stress,
either extensive or compressive, is determined upon the assumption
that the horizontally and vertically-arranged materials in the vessel's
hull behave under extension and compression just as the parts of
this so-called equivalent girder would, Now, I bave no desire to
say one word in disparagement of such calculations, which are useful
in affording comparative values. But, as an absolute indication of
what takes place in the upper works of a vessel steaming among
long waves, they are misleacfi’ng, and the ships themselves show this
to be the case.

Deck plating is sometimes torn from hatchway to gunwale without
the sheer str:fu showing any distress, and side plating is torn or
the butts of same started without the adjacent deck plating
appearing to be concerned in the trouble. A moment'’s considera-
tion shows why this should be the case, How big a gap do you
think would be torn in the upper edge of a sheer strake before the
adjacent deck plating would be bent sufficiently to be in tension !
Remember the sheer in the deck when thinking this matter out for
yourselves, And then, again, how much cross racking would a
deck endure before receiving succour from the shell plating! These
are the questions which ships answer when under the ship doctor’s
hands, lThEil‘ every failure and defect indicates that tke primary
function of an iron or steel deck is to resist racking stresses, while
the duty of the shell plating is to deal primanly with vertical
bending moments. Oaly in their association one with the other as
mutual stiffeners and supports does either take a share in doing
the essential work of the other. The stringer plate stiffens the sheer
strake and helps to keap it from Hlinching, and the sheer strake, in
return, does as much for the stringer. But the upper deck stringer
and plating of a ship have not a cfuty strictly analogous to that of
the upper member of an | section beam, and this is notably the casc
when the sheer strake extends above the deck, For in that
condition the upper edge of sheer strake may be ruptured without
the deck plating being perceptibly bent., An interesting case
illustrat ng what | am endeavouring to show vou came under my
notice some time A sheer strake was wounded by the presence
of a number of circular lighting and ventilating scuttles, besides
having the ordinary relatively weak places at its butt connections.
And yet when under a severe hogging stress the sheer strake was
ruptured at where a solid half roand iron moulding on the upper
edge was butted., So you will see¢ that such a simple break in the
continuity of strength on its upper edge as was aftorded by a Jin,
solid cope 1ron was sufficient to cause failure in the sheer strake to
take place at that point. Moreover, the fracture avoided the butts
of the sheer strake, and the holes cut for side lights, notwithstand-
ing that one of these latter was only a short distance away, No
injury was sustained by the stringer plate, although the vertical
flange of the gunwale bar was torn, and the horizontal flange a
httle bent.

In another vessel, recently come off a stormy Atlantic voyage,
the upper deck plating was torn from the corners of a cargo hatch-
way nearly to the sides of the vessel without a movement being
visible in a butt of the side plating. This hatchway was nearly,
although not quite, at the middle of the length, but at midships
there was a larger opening for machinery, the plating at the
corners of which was not torn. Now, why this apparent eccentri-
city in the tear ! Of course there was a reason for 1t, and one had
not to seek far for that reason. Closely adjacent to the tear was
a transverse water-tight bulkbead, which contributed an element of
stiffness to the plating alongside it. Had the bulkhead not Leen
there distortion would probably have resulted without fracture.
But the local stiffness prevented distortion by the racking stresses
operating on the deck, and consequently fracture resulted. This
does not show such bulkheads to be elements of weakness, but
rather the contrary. What it shows is the necessity for seeking
the maintenance of continuity of resistance to stresses, The
corners of the wide hatchway should properly have been secured
with doubling Elatm—ﬂ precaution wlllich is always desirable, and
especially so when the large opening is closely adjacent to a stiff
transverse bulkbead. Regarding the fracture to the sheer strake,
there can be no doubt that the vessel in question was structurally
weak, or the sheer strake would not have torn at all, either at the
butt of a cope iron moulding or elsewhere. But that the rupture
should have occurred at such a place shows how important it
is to maintain not only general strength, but continuity of
strength of the upper part of the side plating of a vessel.
One of the commonest experiences when examining steamers
as they come under survey is to find the bulwarks torn at the
extremities of a bridge house, It is true that the tendency to
such fracturing is aggravated by the frequent presence of water

rts and holes, for mooring purposes at those parts of the

ulwarks ; but in vessels with no bridge houses at all, bulwarks
do not tear, either at the ports or anywhere else. It is the
sudden break in the continuity of strength in the side plating at
the extremities of the bridge house which causes the trouble and
necessitates our making the bulwarks much thicker there than
elsewhere, in order to avoid it. But a bridge bhouse is not a
source of weakness on that account; on the contrary, a bridge
house extending over a fairly Iunﬁ portion of the vessel's length
is a valuable element of longitudinal strength, provided it be
properly constructed. The tendency of recent years is to more
and more utilise for structural purposes an erection which was at
first designed to serve other uses. Indeed, in vessels of la
size and of extra prui:ortiuns of length to depth, the bridge
house covering at least half the midship length is now considered
essential to her structural efficiency.

But our study of the morbid conditions of steamers has told us
more than that,

I remember cases in which bridge houses were fitted without
any regard to their structural uses, but simply on account of the
passenger accommodation they afforded, aus the protection they
gave to the engine and boiler spaces ; they were not any more
substantial structures than such services necessitated, But what
was the consequence ! HBeing the upper member of a deep girder
throughout the portion of the vessel's length over which it
extended, such a bridge house was necessarily subjected to severe
tensile and compressive stresses, when the vessel was pitchng
and 'scending in a seaway, and having very little plating on its
beams, the saloons and cabins beneath could not be kept water-
tight. Everywherein thiulifht superstructure annoying and damag-
ing leaks were continually being experienced, whic{: no caulking of
the wood deck with oakum could keep out. Two courses were open
to the owners, either to rebuild the structures and make them equal
to resisting the stresses which their position in the vessel rendered
them liable to, or else to cut them in two across the deck and fit a
sliding water-tight joint which would allow of movement without
admitting water. The latter was the alternative adopted and the
trouble ended,

But this remedy, although suitable in this particular case is yet
an unusual one. Good constructors seek to make all the compo-
nents of a vessel of structural value, whatever may be the primary
reason for their presence. And so bridge houses are now-a-days in
most cases built in such a way as not only to serve their original
purpoge in the economy of the vessel's design, but also to take up
their share of the stresses she has to endure, and render the whole
structure the wore cfficient by their presence. It is vot unusual to

by using the material thus saved in thickening the bri
thing, especially at its upper strake, In such cases the sheer
strake is, of course, always doubled at the bridge ends to avoid dis-
continuity of strength thereat. And here it is desirable to note
one other manifestation which present practiceis seeking to obviate.
It will be evident to you that while the maximum bending moment
is experienced at about the centre of a vessel's le , and there-
fore at about the middle of the length of the bridge house, the
maximum shearing stresses on the bridge side plating will be
towards its extremities. Hence, while the tendency to rupture
the bridge sheer strake, or to open its butts, is at about the middle
of its length, the tendency to shear the rivets in the landings of
the bridge side plating is greatest at its extremities. This is often
shown to be the case in actual experience. DBridge side plating
was, until very recently, ﬁuunmt«lw by single-riveted edge joints,
but the number of cases in which the riveting of the edges has
been found started and loose at the ends of the bridge showed con-
clusively what scientific reasoning might have predicted would
happen. It is now usual to double-rivet these landings for, at all
events, some 12ft. to 20ft., from each end of the bridge, and to
treble rivet the butts of the bridge sheer strake throughout, To
render a bridge house an eflicient structural factor in a vessel it
must, of course, have a plated deck, for it is of no use providi
against one et of simple stresses without at the same time provid-
ing against all. lndpaﬂd. in a seaway, when a vessel is pitching,
rolling and labouring in all directions in rapid succession, 1t 1s only
by the complete interaction of all her parts that efficient resistance
can be offered to the many and varying stresses being set up,

In the limits of time at our disposal this cvening it iz impossible
to do more than glance at a few of the morbid conditions presented
by different parts of vessels when they come under survey. Among
those which are due to overwork as distinguished from the presence
of disease, may be classed the various phenomena of butt movements,

“am Weller once asked ‘* Did anyone ever see a dead donkey "
and I would class with that inquiry, *“ Did anyone ever see a
sheared rivet!” [ have come across many cases of structural
rupture—in one instance that of a vessel broken in two—and many
instances of bottoms set up, plating torn and keelsons broken and
distorted. Moreover, 1 Ema had to do with very many cases of
damage by collision in which much material was torn asunder, But
| have seen very few sheared rivets, and these for the most part
have been in beam cases, From this it would seem that whatever
deficiences there may be in the riveted joints of iron and steel
vessels the faults are not in the rivets butin the materials riveted.
A very old experience with butt joints in shell plating is the
rapidity with which they waste at tiu: bilges of comparatively long
vessels, more especially when e in certain trying trades, as
that of the North Atlantic. o obtain the speed desired in
passenger service it is found desirable to maintain rather large
proportions of length to depth, This, of course, tends, especially in
steel vessels, to accentuate any tendency which may be set up in
the way of bending in a seaway. Now, | do not suppose
that in any well-designed and constructed steamer the bending can
be very considerable, but it is easy to conceive that a movement,
bowever slight, is often set up at the butts, and this movement will
be greater on the outer than at the inner s'rakes of the plating,
because the latter are afforded so much stiffening at their butts by
the overlaps of the former. Moreover, the butt straps to outer
strakes, when fitted on the inside of the vessel, do not extend to
the full breadth of the butt. Now the corrosion which takes place
at these butts is pot simple oxidation. The butt joints when found
wasted are always blackened, and the iron or steel is found con-
verted into a carbonate of iron, very much resembling plumbago in
appearance. I have never heard any authoritative explanation from
a chemist in regard to this phenomenon, but there can be no doubt
that the corrosion is due to the action of free carbonic acid in
the sea water upon the iron or steel platiog. That this action
should be limited to these strakes seems to me to indicate that

lobulas of carbonic acid gas are imprisoned under great pressure

etween the butt joints of the plates every time the vessel 1s placed
under a severe bending stress in a seaway. Be this as it may, the
remedy of fitting outer butt straps is found to be a sufficient one.

The phenomenon of *‘ panting " is one of interest and im ce
to naval architects. 1 suppose all of you have heard of ** panti
beams,” ** panting stringers,"” and so forth, but perhaps a persu:aﬁ
inspection of what actual Iii:l]nting 15 in a ship may not have come
under your observation. e term *‘ panting " is suggestive of the
phenomenon it serves to describe 'fﬁa tendency to** pant” in a
vessel is most observable at the bow, but I have seen cases of pant-
ing at the stern also. The shape of a vessel's body throughout the
greater portion of her length is such that a transverse section yields
a curved frame which in itself is stiff, by reason of its form, against
the water pressure on the outside, But towards the bow this
curvatore diminishes so that the transverse sections at that part
are of a flatter form, This is especially the case in sharp vessels,
and less g0 in the full-bowed cargo steamers now so commonly
built, But in all vessels, whether sharp or full, the bow is the part
that receives the first impact of the sea when the vessel is being
driven through waves. As a consequence it has been found that
there is a tendency for the comparatively flat sides of a vessel near
the bow to yvield under the influence of such extra sea pressure. The
fmmmgha.nd plating is observed to move like the ribs of a man's
body when the lungs are alternately inflated and emptied, or like
a dog's ribs when panting. The result of this movement, when
long maintained, is to start and loosen the riveting in the frames
and shell plating, and in this way not only is the strength of the
vessel diminished but her cargo is damaged also. To prevent this
movement 1t is the practice to fit additional beams both before the
fore peak bulkhead and for some distance abaft it, and in addi-
tion thereto to fit extra stringers and additionally attach them to
the beams by means of gusset plates, In all cases the stringers
a!muld be wrought intercostally and attached to the shell plating.
Even with these precautions, if not sutficient for the purpose, pant-
ing still goes on, and the connection between the panting beams
and stringers gets torn away, Quite recently when surveying one
of our earliest Atlantic Greyhounds I found that her panting beams
were all broken clean away from the frames and stringers, and
that they had fallen from their places in the fore peak, In this
case the attachment between beams and stringers was insnfficient
to resist the panting stresses, All we had to do was to make the
attachment equal in strength to the beams attached, and to ensure
that these latter were sufficiently strong,  All of which has now
been done. | remember once surveying an iron saili ship
having a very fine after body, in which panting beams had been
fitted. Upon examination all the panting %mam knee rivets
were loose, thus showing that not only do vessels ** pant " at the
after part, but that in this case the *‘ panting " was more than the
beam knee rivets could resist. Upon calling a shipbuilder’s atten-
tion to this case in order to convince him that 1 was justified in
asking him to fit similar panting beams in a vessel building by
him, he replied that if the heams had never been put there I
would never have known whether the vessel panted or not. This
was intended to be smart, but in point of fact the tearing of beam
knee connections 1s the least serious consequence of panting. All
shipowners and, in fact, everybody who has to do with the North
Atlantic trade, know only too well what.a serious thing panting is
and how necessary it is to prevent it, It has been no unusual
thing in days gone by for vessels to come under the riveters’
hands after every winter Atlantic voyage to make good defects in
the neighbourhood of the bow due to panting, It is safest in deal-
ing with this malady to err on the side of too much rather than
too little provision of what is commonly spoken of as ** panti
arrangements,” when ‘‘arrangements to prevent panting " 1s
meant. At all events, so careful are we now-a-days to brace up
and stiffen the bows of steamers, that troubles through pant.
10g are becowing scarcer every year,

(To be continued.)
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RAILWAY MATTERS.

Tue Board of Trade have recently confirmed an order
authorising the construction of a light railway from Summerhill-
road, in the city and county of Briutuﬁ to Hanham, in the parish of
K ingswood, in the county of Gloucester.

Wk are informed that Mr. Harry S. Wainwright has
been appointed, from January 1st, 1899, locomotive, carriage, and
wagon superintendent to the Managing Committee of the joint lines

of the South-Eastern Railway and London, Chatham, and Dover
Hailway,

WE have received a copy of the Christmas number of
the Locomotive Magazine, entitled “ Britith Expresses, 1898," The

number contains fifteen full page plates representing some of the

hest-known expresses on the leading lines of Great Rritain and
Ireland,

The illustrations are reproduced from instantaneous
photograpbs with really excellent results.

As a goods train was coming out of the down goods
yards near Crewe Station, during Saturday night, to get on to the
line for Manchester, it was run into by a light engine, which struck
it obliquely, cutting it in two. An engine and several wagons
were thrown off the line, and the goods tratlic was blocked for

suveral hours. No one was injured. The collision was stated to
te due to o signalman’s mistake.

ON Tuesday morning a railway accident oceurred on
tho Glasgow and South-Western Railway, near Closeburn, ten
wiles north of Dumfries. A Glasgow goods express, when goin
at the rate of sixty miles an hour, broke away, and the secon
portion dashed into the first after crossing Cample Viaduct,
Hoth up and down lines were blocked, and the Eaglish mail and
I'ullman passengers were delayed for four hours,

Ar a general meeting of the London County Council
hsld on the 29th ult., Mr. Jobn Young, at present general manager
ot the Glasgow Corporation T'ramways, was appointed Chief Officer
of Tramways for the metropolis. The General Purposes Committee
of the Council, to whom the selection of a gentleman for the
position bad been remitted, after personal interviews, unanimously
recommended that Mr. Young be appointed. There were seventy
applicants for the post,

TuE Science and Art Department has lately placed in
position at the South Kensington Museum a large disgram pre-
pared from official drawings, showing seven of the Great Western
Company’s early locomotives, namely :—North Star, Vulcan,
lion, Ajax, Fire Fly, Iron Duke, Lalla Rookh, They are all drawn
t> din, scale. The Iron Duke has its tender: all the others are
without tenders, A list of details and dimensions, and the section
of the railway, are also given.

A corLuisioN occurred on the Midland Railway on
Wednesday at Ynysgeinon, Brecknockshire, resulting in injury to
six passengers. Four carriages had been detached from a Swansea
train for conveyance to Brynamman, Carmarthenshire. An engine
which was sent to take them on got out of control, and dashed
with considerable force into the coaches. The guard, who was
standing at the end of the rear carriage ready to couple the engine,
had a narrow cscape, leaping aside just at the moment of the
contact.  Little damage was done to the rolling stock, but the
passengers were badly shaken, and six received contusions and
lesh wounnds,

ArrrLicarions for light railways are received by the
Light Railway Commuissioners twice a year, in the months of Ma
and November. The applications received in November, 11"51'8{'
nmounted to fifty-four, under which it is proposed to construct
102} miles of line at an estimated cost of £3,341.563. This esti-
mwate 18 for construction only, and does not include the cost of
plaut and rolling stock for their equipment, This is the largest
number of applications that has yet been received by the Com.
missioners in any one half-year. The total number of applications
previously received in the four half-years since the appointment of
the Light Railway Commission in 1596, amwounted to 121 for 1302}

miles of line, at an estimated cost of £7,555,976 for construction.

It is publicly notified that in the ensuing session of
I"arhament power will be sought to incorporate a company to con-
struct a ferry, to be worked by electricity or other power on sub-
merged rails, across the river Thames, with roadways and
approaches thereto for the passage of vebicles, foot passengers,
animals, and general traftic, as also with generating station and
electrical or other machinery and appliances. The ferry as pro-
posed will run from a point at or near the site of Brewhouse-lane,
vne chain or thereabouts to the west of the Ship Hotel, terminating
in the parish of All Saints, I’oplar, at or near tﬁ,e western boundary
of the Island Gardens. It is proposed to take power to sell or
lease the undertaking or any part of it to the Corporation or the
London Connty Council or any corporate body, or to make agree-
ments with such autborities with respect to the construction,
mna rement, and maintenance of the undertaking.

THe Tramways Committee of Dundee Town Council
have decided to introduce the overhead system of haulage in con-
nection with the tramway system of the city, Professor Kennedy,
London, who had been asked to act as consulting engineer, wrote
briefly advising the overhead system to be adopted, and maintain-
ing that the conduit principle was as yet only at the experimental
stage. Discussing the advisability of delay in deciding to adopt the
overhead system, in view of the possibilities of the conduit
#ystem, a member of the Council contended that even supposiog
the conduit system were a success, and the initial expense with it
were not less than between £5000 and £6000 a mile more than the
overhead system, no one, surely, would be prepared to recommend
its adoption. After a few years, if the conduit system were proved
A success, nothing would be lost by meantime adopting the over-
head system, and subsequently introducing the conduit in the
centre of the city. This would simply mean the removal of the
posts and wires to some suburban portion of the lines, and the
aninf in the first year by the adoption of the overhead system
would be enough to enable them to meet any losses they had made
by having first erected the overhead system and then having to
take it down, The pro to adopt the overheasd system was
carried by twenty-three votes inst four in favour of remitting
the matter back for further consideration,

Norice has been given of an important railway scheme
which will extend to a distance of between fifty and sixty miles,
mainly in the county of Lanark, but traversing the northern part
of Dumfries-shire. The line, which is called the (Glasgow, Mother-
well, and Sanqubar Railway, branches off from the City Union
Line of the G and South-Western Railway near Eglinton-
street, running south t the east side of Eglinton Toll, goes
thence in a south-easterly direction through Govanhill, Ruther-
glen, Cambuslang, passes near Blantyre, and onward through
Stonehouse, Lesmahagow, Douglas, and Crawfordjohn. Several
miles beyond Crawfordjohn the line enters Damfries-shire, and
passi irkconnel, joins the Glasgow and South-Western Railway
about 1000 yards to the south of the present railway station at
Sanquhar. Power is sought in the Bill for the construction of
branches to the Paisley and Canal Line, and to Hamilton, Mother-
well, and Wishaw. It is evident that the object of the line is to
bring the Glasgow and South-Western Railway into the coal and
iron fields of Lanarkshire. This would give them a valuable traflic
to and from their harbours at Irvine, Ardrossan, and other ports
on the west coast. The new line will also have the further advan-
tage of affording improved facilities for passenger traflic, and
shorten the mﬂmm Glasgow to Sanqubar. The Glasgow and
SBouth-Western Railway Company are supposed to be the promoters
of the scheme, il 4

NOTES AND MEMORANDA. |

~Durine last month Scoteh shipbuilders launched
niveteen vessels of 31,213 tons. The aggregate for the eleven

months of this year is 409,948 tons, an amount greater than that
of any other whole year,

_ As the result of experience acquired in the late war with

Spain, the United States naval authorities have decided in future
to paint H'IE:H' battleships a dead grey colour with a yellowish
sbade. This mixture 13 said to approximate most near y to the
colour of rock and of the obscured horizon,

ACCORDING to the returns of the Association of (German
Iron and Steel Manufacturers, the total German output of pig iron
in O:tober was 651,122 tons, which compares with 614,497 tons
in September, and with 611,779 tons in October, 1897. 'The
previous largest monthly total was 626,871 tons in J anuary last,

A NEW process is announced for seasoning wood by
clectrical action, The timber to be treated is put into a quad-
rangular tank of liquid, immersed to rather more than half its
depth, and an electric current applied throuvgh a metallic con-
ductor, so arranged as to distribute it throughout the area, and it
is stated that in a space of four minutes the sap begins to exude at
the lower end of the wood ; in six hours it is all extracted. The
wood is then placed in another tank from which a septic solution
18 forced into the pores by an electro-capillary method. If, says
the Builder, this process has successful results at a cost which

will not be commercially prohibitory, it may prove of great im-
portance.

LaTesr official statistics of the German Empire show
that there is used by the German industries, including commerce
and traflic, horticulture and stockbreeding, a total of g, 121,194-
horse power. The various sources of power are given in the table

following : —
~ Bource, Horse-power.
Wind | e B A TR UM 18,864
Water .. R T o 620,065
Steam .. L IRl 2,716,078
K. . i e 03,841
Petroleum ., ., .. T 240
Benzine, gasoling, &, 8,601
Hot air .. i 1,208
Compressed air . . 11,162

Electricity was employed in 2245 establishments., In the mining
and iron industry there were employed 994,050-horse power, or
almost one-third of the total. In the manufacture of foodstuffs
U86,270-horse power were used, in the textile industry 514,986,
in the machine industry 182,767, and in the chemical industry
83,164,

Tuere has been some talk lately about the existence
of a lake in the sandstone at Reigate. From the description the
DLuvilder presumes the upper greensand formation contains it.
Some workmen first of all discovered a series of caves, which con-
sist of several chambers about 24ft, by 20ft., and each chamber
has a door communicating with the next. On the floor of the first
cave broken into washed sand lay to the depth of 4in., showin
that running water had been at work, and further search prove
the existence of a spring of water. Not content with this wonder-
ful discovery, the floor of the cave was broken up, and the
explorers were rewarded by finding o ‘““real lake u}J pure soft
water.” No mention is made as to whether fairy boats or the
usual accompaniments of such underground finds were seen. Our
contemporary presumes that the * dailies” will now give us
““underground lakes” day by day; there is plenty of similar
material to work upen, and it would be useful from the point of
view of water supply. This particular lake is said to be capable of
yielding 500,000 gallons of soft water yer day. The * caves”
alluded to are doubtless old stone mines,

BeErore a meeting of the members of the Royal
Scottish Society of Arts, held recently at Edinburgh, Mr. Gilbert
Thomson, (. E., read a paper on ‘' Drain Testing,” in which he
advocated a standard system. Since the desirability of having an
air-tight system of bouse drainage was first recognised, many
improvements had, he said, been made both in construction and in
methods of testing. At present the standard of construction
appeared to be rather above the standard of ordinary testing. For
new work it was desirable to have a positive, and not only a
negative proof of soundness, Two such tests were available, and
frequently used—the water test and the air test. The latter was |
the more generally applicable, and might be made a standard to
which all drains and pipes put in under building bye-laws might be
made to conformn. 5o far it had usually been applied in a rough-
and-ready fashion, and even then was much supernor to smoke, It
could easily be made to give exact numerical results, and the
suggestion was that bye-laws and specifications should not
stipulate in general terms that the work was to be satisfactory,
but that it should stand an air pressure of so many inches of
water, and should retain it without perceptible loss for =0 many
minutes.

AT a recent meeting of the Society of Naval Architects
and Marine Engineers, held in New York, a paper was read on
“‘ Portable I’'meumatic Riveters in Shipbuilding,” by Mr. W, L
Babcock. The author stated that with portable pneumatic
riveters and in-deck and tank-top work three men and a heater
boy would drive from 800 to 1 rivets in a day. As to the
quality of the work done, it was stated that the rivets are first-
class 1n every respect, while the saving over hand riveting was
from one to two cents. per rivet, or 4000 dols, to 5000 dols. in a
1000-ton steamer. Another important advantage was that the
high-handed riveter could be replaced by unskilled labour. In
the discussion which followed one speaker stated that at the
yard of Messrs. Harland and Wolff an immense gantry spanned
the whole ship under construction and carried the riveter on
special cranes, which themselves travel uE and down and bring to
bear a pressure of from 40 to 50 tons on the rivet, the plant being
epecially designed for work on the Oceanic. The firm had ordered a
duplicate plant for smaller work. In replying, Mr. Babeock said
that the reason he favoured pneumatic over hydraulic riveters was
that the former could be manipulated by hand, and there
was no reason why Zin. rivets could not be driven satisfactorily.
The gantry crane was, be added, an extremely expensive con-
struction.

At a meeting of the Institution of Engineers and Ship-
builders in Scotland recently held, Mr. A. E. Shute read a paper
on ** Feed-water Filters.,” The author referred to the danger of
permitting foreign substances to enter boilers, and said that by the
great improvements in evaporators, which were really filters or
separators dealing with matters in solution, no sulphate or carbo-
nate of lime or salt need ever be found in a boiler. Some filter
deposit was found to contain 60 7 per cent. of organic matter and
moisture and 393 per cent. of mineral matter. Of the former,
37°8 per cent. consisted of fatty acids, and 15°3 per cent, minera!
oil. 0il, when deposited on the heating surfaces of a boiler, was
one of the chief causes of loss of efficiency, collapse of furnaces,
and straining and buckling of fire-box plates. Oil being lighter
than water, one would naturally think, he remarked, that it would
remain on the surface, but, as shown by Professor Lewes, it did get
below the surface, Oil, if used at all—either directly in the
engines or indirectly in swabbing piston and valve-rods—should,
he said, be purely mineral oil, and not mineral oil adulterated with
vegetable or animal oil or fats, as the latter, besides furnishing
the fatty acids, were dangerons from the property they possessed
of being converted into a state whereby they could enter into
solation with the feed-water, and thus pass any filter made.
Mineral oil did not ss this property in anything like so
marked a degree, and could, therefore, be trapped on i1ts way to
the boiler.

MISCELLANEA.

Wi understand that the first meeting in the New Year

of the Institution of Mechanical Engineers will be held i :
new home at Storey's Gate. i eld in their

_ I1 is said that the bicycle season of 1899 will see the
introduction into this country of a *“fifteen dollar” machine by
one of the largest manufacturersin the United States. What next ?

THE ut:emuer_Lundunian, of the Wilsons and Furness-
Leyland Companies, has been found abandoned and in a sinking

condition in the Atlantic. She carried no passengers, but her crew
of eighty are missing,

O~ Saturday last a fire broke

at Ferrol, and effected damage, it is estimated, to the extent of
1,000,000 pesetas. The naval stores and !ittin'gs ready for the
Cardinal Cisneros battleship were burned,

Tue Admiralty have ordered Messrs. Laird Br
Birkenhead, to build two twinvacruw* sloo gt

i i ps, to be named the
Mutine and Rinaldo. They are to be similar to
than, the Rosario and Con ar to, but rather larger

or, building at Sheerness,

Tue United States Consul at Bogota has informed Mrc,
Hay, Secretary of State, that the L‘olnmﬁin.n House of Representa-
tives bas rejected the petition of the Panama Canal Company to
extend for six years the time for com pleting the canal, The com-
pany has still six years to carry on work,

Tur Margate surf boat, Friend of all N ations, was lost
on Wednesday night, the 30th ult., whilst attempting to reach a
s eamerin distress. It is a singular coincidence that the occurrence
bappened on the anniversary of the capsizing of the boat last year,
All the bands were saved by the tug Harold, which was on her

way from the Thames to the Dover barbour works,

Tur Clan line steamer Drummond foundered on Thurs-
day, the 1stinst., in the Bay of Biscay, She left Liverpool on the
23th ult. for Algoa Bay, Port Natal, and Delagoa Bay, with sixty-
two persons on board, thirty-five of whom were drowned. o
Clan  Drummond was a screw steamer of 2008 tons gross,
built at Glasgow in 1882, and belonged to Messrs, Cayzer, Irvine,
and Co. According to the survivors a huge sea carried away the
bridge, and the vessel sank almost immediately,

Maxvracturers contemplating sending travellers to
Denmark should bear in mind that commercial travellers in {hat
country are placed under certain restrictions. Every traveller
must bave a licence, for which he is taxed about £9. he licence
is available for a year, and has to be inspected by customs and

lice authorities in all the towns he calls at. If he omits to show

is licence he is liable to a fine not exceeding £5, and if he commits
the offence a second time he is liable to have his licence cancelled
and be politely requested to get out of the conntry. He must also
bave a certificate, drawn up in legal form, properly accrediting
him to his firm, while if he represents more than one firm he will

have to pay one half of the amount of the tax for every firm he
represents,

Tae new naval dry dock soon to be built by the
(Government at Boston, U.S,A., will have the following dimensions,
according to a published interview with officials of the Navy
Department : —Length, 750ft.; width on floor, 80ft.; width at top,
114ft.; width at entrance, 95ft.; depth to flnor, 40ft.; depth on
sill, JOft. It will be built of granite, or concrete f with

ranite. The steel caisson gate will be about 95ft. long, 36ft.

eep, aud 24ft. boam. The pumping plant will include three 45in.
centrifugal pumps. If built entirely of granite, about 576 000
cubic feet of cut stone and 1,390,000 cubic feet of rubble masonry
will be required; if concrete faced with granite, the quantities
would be about 256,000 cubic feel cut granite and 1,710, cubic
feet of concrete.

I'r is rather singular, says Fairplay, that whilst the name
and praises of James Wattare annually remembered on Clydeside on
the recurrence of his birthday, there 13 not a Britizsh steamer afloat
larger than a lighter bearing the great engineer's name. Formerly
there was a James Watt tramp stoamer belonging to Greenock,
but she was sold to foreigners and had her name changed some
{EEI‘B ago. 'The same owners followed ujp the James Watt with the
Newcomen, which has also been sold to foreigners, and now figures
under another name. So that there is a clear field for the owners
of some of the numerous boats now building on the Clyde to do
honour to the memory of notable engineers of the g:st y bestow-
ing their names on their wvessels, which would much more
ali'vprupriatc than the extraordinary names adopted by some
Clyde owners for their boats,

Tur arrangements for the development of liquid fuel
appear to be making progess at the Admiralty as well as in
mercantile circles, The experiments on the torpedo boat destroyer
Surly are encouraging, and are leading to further developments,
says Fairpluy., Different kinds of oil are to be tried so as to
ensure that favourable results are not dependent on one kind of
fuel only. There is no structural difference bstween the general
arrangements of a torpedo boat destroyer for burning coal as com-
pared with burning liquid fuel ; but, so far as detailed modifica-
tions arc concerned to enable liquid fuel to be burnt, the change
can be effected inexpensively and without laying up a vessel for
any great length of time, In the new destroyers w}l]Jich are about
to be built, the possibility of the future addition of liguid fuel
arrangements will, according to our contemporary, be kept in view,
and in the meantime the experiments and arrangements for the
continuous supply of liquid fuel are to be pushed on,

Tue packing of the American cotton bale is again
causing trouble abroad, regardless of the repeated warning of
American consuls on this head, say: an American contemporary.
Reports from Liverpool say that Dinglish companies are refusing
to insure against loss from ‘' wet and mud damage " due to loose
and badly-packed bales of American cotton. It is estimated that
the claims arising from cotton thus damaged and delivered at
Liverpool during the last season will aggregate 500,000 dols. The
English insurance companies sent an agent to the United States
to investigate the cause, and the blame is placed partly upon the
producer and partly upon the transportation companies, A closer
and better woven covering is urged ; but the chief requisite seems
to be greater care in both packing and and some
decrease in the belief that foreign nations must take our cotton
“any how.” Indian and Egyptian cottons are active competitors,
and the splendid condition in which cotton from these countries
arrives in England is a very sharp contrast with our own,

Tar productive resources of all the main shipbuilding
centres being now taxed to the uttermost, shipyards and engine
works both on the Clyde and the North-east coast are not only
being extended, but others, inoperative and partly dismantled for
some time, are being re-started as overflow establishments by firms
whose orders compel such a step, or by new firms whose prospects
justify it. At Port Glasgow, Messrs, Hamilton and Co. are re-start-
ing t.ga Newark yard, which has for years been inoperative ; at
Yoker, the shipyard formerly occupied by Messrs, Napier, Shanks,
and Bell, is being again set agoing by a new firm, Messrs, Napier
and Miller, Limited ; the shipyard at Ardrossan formerly carried
on by the Ardrossan Shipbuilding Company is about to be re-
started by a new proprietary, the representatives of which hail
from Glasgow, Sunderland, and Newport. At Londonderry the
Foyle Shipbuilding and Engineering Works, which under various
managements have produced important shipping in the past, are
again about to be set ngninﬁ under the management of two ex-
perionced and practical gentlemen from the Clyde and the New-
castle districts, Much of the plant is being renewed with the
latest and most improved machinery, and the works will shiortly be
in operation oo all clagses of work,

out in the Royal Arsenal
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Our pleasant reflections on the old-world charms of
Laxi were soon interrupted by our arrival at Degerfors,
which is on the line connecting Stockholm and Chris-
tiania, and in proximity to the railway there stretched in

Fw Ei'-'l.,l.l-i', e

sheets, bars and rods ; and on the extreme right, tower-
ing somewhat above the rest in ponderous rectangular |
solidity, a bench of open-hearth furnaces in full work :
yet all with a remnarkable absence of any appearance of
steam. A farther examination disclosed no less than
nine mills under this single roof, with all their acces-
sories, and in addition the row of three ten-ton open-

a die. The material produced here is of excellent
quality, and an example of this as regards plates was on
view : it consisted of a ship's plate that had been
crumapled up in a collision, and although it resembled a
piece of a huge concertina in appearance, there was no
sigm of a crack visible. To ensure getting the material of
the desired quality, the pig iron is produced at the works ;
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begrimed grandeur an extensive perspective of irregular
buildings, which proved to be the Degerfors Steel Works.
They displayed evident signs of the use to which they
are put; and, moreover, of having been the scene of
considerable activity. Further evidence that that activity
was still extant was furnished byfthe large amount of

Fig. 2—-BREECH MECHANIEM OF BOFORS GUN

building material that was lying about, which, by the way,

Fig 1 -BOFOR3 STEEL FOUNDRY

hearth furnaces, with one long casting pit in f{ront.
These, too, were tapped simultaneously at the time of
the visit, and produced an effect that it would be
difficult to exceed in brillianey as a pyrotechnic display.
The ingot moulds were arranged in a double row in the
casting pit, and the metal was run from each of the

r';n",.-_‘ﬂ"'-':'

or which purpose there are two blast furnaces 55it.
high, 6ft. diameter at the throat, 10ft. at the boshes, and
{1ft. in the crucible. One of these was tapped in the pre-
sence of the visitors. The pigs are cast in moulds, into
which the stream of molten metal is directed by a mov-
able runner. The blast is delivered at a temperature ol

I5 ¢e.m

Fig. 3—BOFORS

three ladles into two moulds at a time. The moulds in

was quite an interesting exhibition of granitic and gneissic | use were of two patterns, some round with trunnions
rock specimens that delighted the petrologists of the | and others square and made in two pieces.

party. The external appearance of these works was
indeed striking ; but the interior was still more so, for
the first structure to be entered was a vast, lofty,

|

There are many notable features about these works,
amongst others the mills are driven direct by turbines,
each mill having its own:; then many of the re-

QUICK-FIRE GUN

350 to 400 deg. Cent., and at a pressure of 1! 1b.
The engine-house contains blowing engines of the
inverted vertical type, with balance cylinders, and a 150-
horse power dynamo, both driven direct by turbines.

| The dynamo is to supply current at 250 volts for new
|

workshops. Outside the works there were two factors

-
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Fig. 4—-CAST STEEL ARMOUR PLATE

spacious building which seemed to contain innumerable
mills, with their accompanying re-heating furnaces and
squads of ever-moving, perspiring, half-clad men. In all
directions there was action, the cumbersome mill gear
and rolls rumbling on incessantly to the right and left
the flitting about of metal in all stages of hotness, from
dull red to white, and in all forms, from ingots to plates,

Fig.

heating furnaces are provided with plates cooled with
water in the front, which facilitated their working in a
marked degree; further, there were some excellent
machine cutting tools for shaping sheets, and here, too,
the rolling of tubes could be witnessed—the hollow billet
for the purpose is punched from the ingot under the
steam hammer by driving it over a mandril and through

2 —SHIELD FOR

12in. GUN

of prominence, the one the rapid voluminous river—
Let-ilfven— that contains an abundance of motive power,
much of which at present runs to waste. This is to be
modified, for in the near future the water will be held
back by a dam that is in course of construction, which,
too, had made considerable progress towards completion
at the time of this visit, and when completed will render



Dec. 9, 1898

THE ENGINEER

567

a minimum of 4000-horse power available. The other
prominent feature outside was the great piles of limestone
and ores from different districts, Nora and Persburg
amongst others; the ores are calecined—there are two
caleining furnaces for the purpose—and are blended in the
blast furnace charge to ensure the desired quality of the
product. |

[t remains to say that these works were originally
chartered by a Royal Decree dated June 15th, 1654, and
now belong to the Strémsniis Jernverks Aktiebolac
whizh w2s established in 1886, the output being at the

Iron and Steel Works and the Bofors ordnance factory of |

Aktiebolaget Bofors-( vullspung.

Bofors has been the scene of an iron industry sinece
1646 at least ; but it was of no great importance until
1570, when the works were greatly enlarged, whilst the
present company was established in 1873, and the illus-
tration lig. 1 presents a view of the Bofors steel foundry
and workshops belonging to the company, and will give
some ideaof the magnitude of the operations of this r:m'p;r:p
tion, when it is borne in mind that this is only part of the
works at Dofors, and that there are works nt*li;-urneln_}rq,

Fig. 6—25-CENTIMETRE GUN

present time more than 20,000 tons of open-hearth steel
per annurmn.

The ingpection was followed by luncheon, provided by |

the company, and served in a bowling alley, which had

been adroitly transformed into a prettily decorated dining |

place, the magnates of the party occupying, at a special

table, the position of the temporarily dispossessed nine- |
selected, being |

pins. The position was excellently
charmingly situated in a garden overlooking the rapid and
picturesque river that rushed along below. This enjoy-
able item of the day’s programme ecame to a close with

| however, were not visited by the excursionists.

(rullspung, and elsewhere in the same ownership, which,
We
may, however, remark here that the Bjorneborg Steel
Works are equipped with two blast furnaces, two Besse-
mer converters, and a large steam forge, and that the
average production of the company’s iron and steel works
is about 15,000 tons a year,

The Bofors Iron and Steel Works is provided at
present with one blast furnace and a caleining kiln, two
open hearth furnaces, thirteen furnaces for making char-
coal blooms, five rolling mills for bars, rods, hoops, and

| through water-cooled tuyeres, and the pigs are pre-heated
' as in other works already noticed ; the lumps, too, are
shingled under the tilt hammer, and rolled down into bars,
| wire, &c¢. But there are a few points of difference to be
observed. [Iirstly, in the bloomery the charcoal is stored
in hoppers placed between each pair of hearths, and fed
from above by an overhead tramway ; secondly, in the
mill the re-heating furnaces are not gas-heated, most
being wood-fired, whilst in others coal is the fuel, and is
fed in by an automatic feeder, in which the coal is
charged by hopper and bell into a holder, covered above
and closed below by a dise that can be adjusted at any
desired distance from the bottom of the holder, to suit
the size of the coal. The dise is attached to a shaft that
passes through the holder, and by means of a ratchet
and pawl is given a rotary motion, which is transmitted
to the disc, with the result that the coal is delivered
continuously and regularly in just the quantity that is
desired, and the required temperature is constantly
maintained. These furnaces are flat near the grate, and
slant upwards towards the flue, and, as in the other

| are withdrawn

furnaces, the cold billets are charged at the cooler
end of the furnace and push those already in further
forwards or on to the flat portion, from which thev
as required. The whole arrangement
appeared to work very well, but one would have liked to
have a little more time to examine it. There was here,
too, a special charging appliance, the billets in couples
being lifted by a small hydraulic hoist to the level of the
charging doors, and then pushed into the furnace by a
ram worked by a rack and pinion; which, however,
was not seen in operation. Further along in the mill
the disposal of the wire rod after passing the last roll
was better managed than in the other works, for it was
coiled on a reel, from which it was readily removed and
stacked on one side much more expeditiously than the
length of straight rod. It may be mentioned that this
mill is used almost exclusively for iron, the steel being
used mostly for castings, so that only any excess of
that material finds its way to the mill.

The manufacture of the steel is one of the most im-
portant operations at Bofors, for they specialise in guns
and other objects made from unforged steel cast without

blow-holes. The utmost precautions are taken to ensure
the purity of the materials, and the steel-making is con-
ducted in open-hearth furnaces fired with producer gas
made from wood, and the practice usual in the produc-
tion of steel that will cast without blow-holes is followed,
| namely, ferro-silicon or ferro-manganese is introduced

just before drawing the bath, or when nickel steel is being

made the nickel is put in the furnace and some alumi-

nium is put in the ladle. The drawing of a 12-ton charge
' was witnessed on the occasion of our visit. In front
of the furnace a Y-shaped runner was mounted, with
a ladle each side, and the stream was directed first to the
right into one ladle and then to the left into the other.
The ladles were then lifted by cranes and readily adjusted
over the work, which in this case was a 12-ton ring for
the breech of a big gun ; a similar ring was later on seen
in the yard, whilst another of them was being turned on
a lathe in one of the shops. In both instances they were
closely examined, and certainly presented examples of
high quality castings. However, there was plenty of

other examples illustrative not alone of the goodness of
' the work, but also of its diversity, and the illustrations
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Fig. T—STEEL STERNJPOST

hearty votes of thanks to the hosts and to the guides.
The train being gained, it sped off on its way to Bofors,
eleven miles distant, amidst cheers from many gathered
amongst the trees to see the party off. A nice card of
views of Degerfus Steel Works was distributed, but unfor-
tunately they were too darkly printed to serve for
reproduction.

jofors is on the Nora - Karlskoga line, and a
broad road from the railway leads to a well-kept
verdant open space, on two sides of which are the
residences of the managing director, Captain Dyrssen,
and some other officials, whilst the side away from
the line opens on to a garden that slopes away down.
wards, and a fine view is obtained of a broad fertile
valley, and of the well-wooded hills beyond. In this
pleasant place, beneath the Swedish flag flying from the
flagstaff in the centre, the introductions were made, and
the party was divided into groups to inspect the Bofors

Fig. B—STEEL TAIL SHAFT BRACKET

sheets, and a steel foundry. As a matter of fact, the
treatment as regards iron and iron ores is similar to that
already mentioned in connection with the Laxa works.
Ores from Striberg, Haggrufvan, and Persberg mines
are calcined and used in appropriate admixture in the
blast furnace, which is 50ft. high, 9ft. at the boshes, and
4ft. in the erucible, and from which 100 to 120 tons of
pig is drawn a week, the pigs in this instance being cast
in sand, and at the present time are being made with 015
to 0 18 per cent. of silicon, the consumption of charcoal
being from 17 cwt. to 19 cwt. per ton of pig. The
pigs are converted into malleable iron in Lanca-
shire hearths. two of which are double, and are worked
from both sides without mechanical aid, whilst the
others are fitted with the mechanical rabbler already
noticed at Laxi. In the latter hearths the charge of
pig is about 8 ewt., and in the former about 3§ ewt. All
these hearths are supplied with blast at 230 deg. Cent.

we give set forth more examples. I'ig.2 is a side view
'of a quick-firing gun, having the following data:

' Calibre, 15 centimetres ; length in calibres 45, in centi-
metres 675 ; number of grooves, 44; depth of grooves,
i millimetre ; width of grooves, 7'2 millimetres; width
of lands, #°5 millimetres ; twist at breech, 60 calibres ;
twist at muzzle, 30calibres ; weight of gun, 5560 kilos. ;
 weight of carriage, 3200 kilos.; capacity of bore and
chamber, 118*2 litres; capacity of cartridge case, 1253
litres ; weight of projectile, 40 kilos. ; weight of charge,
| 8:19 kilos.; capacity of cartridge case per kilo. of
powder, 153 litres ; muzzle velocity, 801 metres ; muzzle
energy, total 1310 metre-tons; per kilo. of powder, 160
metre-tons ; per kilo. of gun, 236 metre-kilos.; range,
with elevation of 17 deg., 10,300 metres; velocity of
projectile at 1000 metres, 685 metres- at 2000 metres,
581 metres ; perforation of wrought iron at muzzle, 48
centimetres; at 1000 metres, 39 centimetres—at 2000
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metres, 31 centimetres ; length of recoil, 30 centimetres.
We have retained the metric quantities for the sake of
exactitude, and because the guns are
gauged, and registered in accordance with metric
standards. Fig. 2 shows the rear end view of the same
gun, and exhibits the mechanism adopted by the
Bofors Company, and which we shall probably refer to
again later on. Suflfice to say now that the mechanism
consists of closing gear, consisting of an ogival screw,
a cover, locking lever, and accessories of firing and ex-
tracting mechanism.

The closing gear case is shown in the illustration, the
advantages of the ogival serew over the cylindrical screw
1s that the former can be swuang aside immediately after
revolving it }th of a turn on its axis, whereas the latter
requires many turns before it can be swung aside. The
firing and extracting mechanisms, except the projecting
levers, are within the cover.

Whilst we are on the subject of guns, it may be noted
that what is claimed to be the longest ingot in the world
was cast in the gun casting pit at Bofors, it was 16 metres
in length and 16 tons in weight. The top 6 metres
was cut off as a dead head and the remaining 10 metres
bored for a 2)-centimetre gan, which was seen later on
in the gun shop, and is shown in ig. 6.

F'ig. 5 represents a shield for a 12in. gun, of which
the upper part is a single casting and is screw-bolted to
the lower portion ; it weighs 15 tons and its magnitude
may be gathered by comparison with the inan alongside.
I'ig. 4 shows a bent cast steel armour plate made for the
ironclad Odin. It was originally 74 tons, and finished
64 tons in weight, and 91 millimetres, or 3:583in. thick.
The other dimensions may again be gathered from the
figure standing by. Armour plates up to 20 tons in
weight are cast at these works, and we witnessed the

manufactured, |

hmting watched, The electric crane runnim.-; on the
gantry serves for manipulating the gun tube, A tube for
a 1oem. gun was in the furnace at a low red heat at
the time of our visit, and during the afternoon the
various groups of excursionists were assembled
together to witness the withdrawal from the furnace
and the plunging into the oil; the former went
very smoothly when once the doors of the furnace
had been opened. The gun tube showed no redness in
the dayvlight, but nevertheless when plunged into the oil
created a great disturbance, accompanied by a strong rush
of flame and smoke, first from the mounth of the descend-
ing tube and then from the whole surface of the well, send-
ing a high roaring column of flame and smoke far above
the top of the structure. Earlier in the proceedings
some members of the party grumbled at being urged
by our kindly guides to withdraw from the immediate
vieinity of the well during the progress of the opera-
tions, but were subsequently quite satisfied to have
witnessed the remarkable display from the distance as
recommended. The spectacle reminded us of a natural
oil well on fire.

[t may here b2 mentioned that this is not the only
treatment to which the tube is submitted to get it into the
proper molecular condition to suit the purposzes of a gun.
Starting from the ingot the head is removed and the cast
block is thoroughly reheated, and embedded and allowed
to cool completely, in pulverised cinders. Then after
being rough finished and bored to a diameter slightly
less than the regulation ecalibre, it goes through the
treatment just previously desecribed, after which it is
annealed at a very low temperature, and is then ready
for finishing.

The visit
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laborious task of cutting a shoulder in a plate and the
impressive sight of the bending of a plate cold in a 1000-ton
hydraulic press which, by-the-bye, was one of the very
few machines of English make observed at the works,
and came from Messrs. Greenwood and Batley, of Leeds,
who had also a gun-boring machine in another part of
the works.

Intricacy or delicacy of design does not thwart our
Bofors friends any more than magnitude of weight, as
may be seen from Figs. 6 and 7, the former representing
the sternpost, weighing nearly four tons, for the Danish
ironclad Herluf Trolle; the latter the stern brackets
for the shafts of the twin-screw propellers of the Czar of
Russia's pleasure yacht Standart. TIts weight was
97 tons, and its size and peculiar character for casting
may be gathered from the illustration.

In fact, ordnance and other material is made in con-
siderable quantities every year at Bolors ; not alone for
Sweden but for other States, and includes guns up to
10in. bore, gun carriages, armour plates for ships and for
fortress work, armour-piercing projectiles, &c., and many
specimens of them could be seen about the works or in
stores. But the most inspiring spectacle of the Bofors
visit was connected with the most conspicuous piece of
apparatus in the place, that being the plant for re-heating
and oil-tempering gun tubes, a construction that, it was
stated, cost 80,000 krone. It comprises an oil well about
60ft, deep and a superstructure some 70ft. high, consist-
ing of four substantial but graceful brick columns, sup-
ported on a heavy gantry, with a housed-in travelling
electric crane on the top. At one side there is a vertical
re-heating furnace, which, in the front towards the oil
well, is provided with a series of doors for the admission
and removal of the gun tube under treatment, whilst a

series of gas nozzles run up the back of the furnace for | brightened by the presenc

firing, and a looking-glass placed at an angle of 45 deg. in

a covered pit below ground, enables the interior of  company,

the farnace to be inspected and the progress of the

pieces of work were seen in various degrees of
finish ; also a peep at the gun and other stores of finished
articles, as well as a view of the laboratory., Space will
searcely permit any full reference to these, but we may
note that all departments are good and well equipped,
and that the machinery is mainly of Swedish or German
manufacture ; for beyond the gun-boring
Messrs. Greenwood and
no further pieze of
spicuous.

some tests were witnessed in the laboratory, and a few
results that have been obtained with Bofors cast steel
may be quoted here . —

machine of
Jatley, already referred to,

Iinglish manufacture was con-
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our illustrations have been prepared. The visit termi.

nated most agreeably by a pleasant banquet, which was
. enec 1 _ e of ladies, and was served in
aptain ]Jyrmen_ﬁ private residence on behalf of the

mpan At eight o'clock the party broke up, with
expressions of thanks and feelings of regret ; the train

was regained and a start made for I'ilipstad, some

sixty miles distant, which was veached before mid.
night.
DOCEYARD NOTES.
WHat is likely to be the effect of 6Gin, or smaller shell

bursting against casemates or turrets in close proximity to
the gun—a little above the piece or a little upon one side’
There are, we believe, two diametrically opposite theories
one that a shell bursting within Gft. or 7ft. of the gun will
destroy the projecting muzzle, the other that no harm will
ensue. We cannot recall any experiments with the direct
objeet of solving the problem. Presumably some have been
conducted, but experiments of this sort are frequently kept
confidential. The matter is exceedingly important, because,
if the long modern gun is to be put out of action by the first
shell that bursts anywhere near it, the value of the big gun
is very heavily discounted. If a gunis to be so destroyed,
then it 1s quite unnecessary to attempt to penetrate its pro-
tecting armour, in which case half a dozen Gin. guns wonld
have at least six times the value of one big g21n, aven Egililhl-
the most II.E‘;H'“}'-].H'!r[t."l'[t'i] ]ml[]l"-;hip, a0 [ar ns “heﬂting
down the enemy’s fire" is concerned. This, if we speculate,
gives a curious picture—a possibility of two 11111!‘.1!!Lahip-;. prac-
tically intact, with scarcely a gun between them. Has a
belief in the efficacy of a shell anywhere near a gun anything
to do with the fashion in which the ram has again come into
favour?

Trerk is nothing new in the theory of attacking the big
guns’ muzzles, and much time and ingenuity have been
expended in attaining loading positions, such that the guns
may present a target only at the moment of firing ; but the

chances of a gun being actually hit are small. The
chances of a shell bursting within a few feet of the
muzzle are not by any means so small. If the theory

15 correct, then we have the curious reflection that all
tection to the men is so much proteetion taken from the
gun; in other words, the keeping out of a shell from passing
through the battery, inside which it might or might not
burst, means the almost certain destruction of the gun
muzzle. And, viewed in this light, the IRlossia, with her
tremendous unarmoured battery divided up by screens,
becomes a more logical vessel than the armour-coated
Craribaldl, and still more logical than the Jeanne d'Are,
'errible, 1hadem, and so forth, all of which provide the
maximum safety to the men ; and the old muzzle-loaders on
the main deck of the Alexandra become pregnant with de-
fensive capabilities,

llrllv

TS

Prriiars some of our readers know of experiments which
do something to determine this question, or can cite instances
of shells bursting near gun muzzles in actual war. Neither
Santiago nor Yalu has given us such an incident; if any
such occurred they might be kept secret—would probably be
kept so. Neither of these actions, however, gives us the
case of an armoured ship with long thin gun muzzles fired
at at a range where missing was improbable. With modern
trajectories shooting is likely to grow better, though shooting,
good or bad, affects the time a battle takes more than it
affects anything else. If both sides make only 2 per cent. of
hits, or if they both make 50 per cent., the result to the
ﬁl’lili attacked must be more or less the same in the end. We
have not yet seen anything like equality in gunnery or ships ;
but given it, this question opens up a tremendous vista for
entirely fresh speculations on the results of a naval fight.

ADMIRAL HaRrRls, on the Cape station, has issued a
memorandum to the effect that no cleanliness of the ship at
inspection, or any form of “ polish " will compensate for bad
gunnery. A modern cruiser action, he says, will be decided
inside five minutes if fought at 2000 vards, hence the all-
importance of good gunnery, The memorandum does not
seem to have altracted much attention. Different admirals
have variously regarded guns as ornaments, as accessories on
a par with the masts, as things that make the ship in a
terrible mess on those occasions when they must be fired in
order to satisfy Admiralty requirements; but Admiral Harris
1s one of the first to elevate the position of the gun.

Trr United States Navy Board has decided against the
extended use of electricity on ship-board. Electric hoists,
electrically-mancuvred guns, all these are wonderful labour
and time-saving devices, and on them the ability to put an
excessive armament in a small ship depends; it would be a
very difficult thing to maintain the rate of fire in a 4000-ton
cruiser carrying fifteen to twenty guns without it. Baut
although electricity works all right at target practice,
target practice in no way simulates war. When a liner is
wrecked out goes the electric light, and there is a pretty
prevalent idea that a shell or two bursting on bhoard will
destroy everything in the way of mechanism the least bit
delicate. At any rate, clectricity is looked on with suspicion
to the extent of doubting its ability to survive an action.
Rangefinders, sights, telephones, and all other Instruments,
are expected to more or less share the same fate—they did
on board American warships at Santiago merely from the
jar of firing, Consequently the less dependence there is on
mechanism the better, for if hand has to be emploved in
action it 1s better that it should, where possible, have to be
employed in practice also. Here is a case in which a very
great deal could be learnt by experimental firing at a ship
fitted with every possible mechanical contrivance. If this
were done on two or three separale occasions a great deal
would be made clear. )

Tre new ironclad London is to have the same sort of stern
as the Formidable—the dead wood cut away. For manceuyr-
ing this is n most excellent thing ; the trouble is likely to
come when the ship docked. Considerable care is
necessary on account of the great unsupported weight—that,
at least, is the objection urged. Since, however, one has never
heard of any trouble befalling the Ilswick cruisers, which all
have the form of stern, the danger may be very small. It is
difficult to see why a strongly-built battleship should be
endangered more than a fragile eruiser. There 15, of course,
no question whatever when turning is considered: to turn
eight points the Yashima has to travel quite a hundred yards
less than an ordinary battleship. One can scarcely realise
on paper all that that entails, |

15
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TO CORRESPONDENTS.

*«* In ovder o aveid lrouble and coifurion we find il necessary lo inform
correspondents that letters of inquiry adidressed to the public, and intended
for insertion in this eolwmn, must in all cages be aceompanied by a large
envelope legibly divected by the writer to himself, and stam ped, in order
that anzicers veecived by ws may b forwarded to their destination, No

notice can be taken of communications which do not comply with these
inslritctions.,

“o* Al letters intended for insertion in Tuk ESOINEER, or containing
questions, should be accompanied by the name and address of the wviter,
nol neceszarily for publication, but as a proof of good faith, No notice
whatever can be taken of anonyinows communications,

*«* We cannol undertake to veturn drawings or manuscripls ) we mual,
therefore, request correspondents to beep copica.

REPLIES,

S. W.—We have fully dealt with the subject matter of your letter on
this page,

Viaton.—The paragraph is simply another example of the technical in-
competence of the average newspaper veporter,

BELLEVILLE.—You will find large illustrations of the boilers in our issues
of November 11th last and of October 2nd, 1806. We have printed

articles upon them on many occasions. See pages 301, 307, &o., of
vol. Ixxxv,

E. L. (Huddersfield),—We cannot recall the name of any book that would
help you much. Reynolds' * Stationary Engine Driviog " (Croshy
Lockwood) is perhaps the best, Wilson's ** Treatise on Steam Boilors,”
fifth edition, by same publishers, would also probably he useful to vou.

J. H. N. R.—We gather from your letter that you have just the same
opportunities that we have for acquiring information. Under the
circumstances we decline to express any opinion concerning the merits
or demerits of the invention, We know nothing whatever about the
patents referred to in the latter portion of vour letter,

INQUIRIES,

MACHINE FOR STRAIGHTENING STEEL STRIPS.

Sik,—Can any reader give me the name of the makers of a machine for
stradghtening steel strips by tonsion ? J. N.

SMALL CUPOLAS,

Sir, —Will any reader kindly give me the address of makers of cupola
furnaces for melting east iron, for a small ironfoundry *

Cork, Dvcewber 1st, A SUBSCRIBER,

HEATING FEED-WATER.

Nir, —1 want to know whether there i in use —with maker's name—an
arrangement for returning the exhaust steam from a stenmn donkey feed
back into the suction pipe through a cone, which will help to increase
the tempratare of the feed-water.

Graccchurch-street, November Sist, - 850

COMPRESSED PAPER HHOUSES.

Ein,—Con any of your readers infarm us as to where we might get
prices and particulars of building materials for portable houses of com-
pressed paper ¥ lThis inguiry is from friends abroad, whomn we wonld
ke to ahblige by obtaining the information for them,

Glasgow, December Tth, J. MecN.

WIND STRESS ON IHRON CHIMNEY.

HSir,—Can any reader inform me where [ can get particulars to calon-
late the strain on the bottom flarge of & wrought iron chimney, Jin,
plates, 606, high ¥ The top 40ft, exposed to the wind being 2fc. Sin.
diameter, aud the bottomn 20ft. being 2ft. 9in. diameter and sheltered :
also the number of bolts, jin. diamoter, required to take the strain, if no
guy chains are used.

Derhy, December Sih., W . s

—

MEETINGS NEXT WEEK.

Tag IxsTiToTion oF Juxion Excisgers.—Saturday, December 17th,
at 11 a.m., visic to Messrx, Yarrow's Works, Poplar, by the special per-
mission of Mr. A. F. Yarnow.

Tug SELF-PROFPELLED TrRarFic AssociaTiox, Liverroorn axp IDistricT
CesTieR.—Monday, Decembar 12th, st 8§ poaa., at Royal Institution,
Liverpaol., Discussion on ** The Judges” Report on tne 1898 Trials, and

the Conditions for the 188 Trials,” to be openéd by Mr, Anthony G.
Lyster, M. Iust, C.E., and Mr, John A. Brodie, M. Inst, C.E,

Tar IxstitorioNn oF Crivie Exciwverrs.—Tuesday, December 13th, at
8 p.m., Ordinary Meetiog, Paper to be disenssed, ** The Ventilation of
Tunnels and Buildings,” by Mr, Fraucis Fox, M. Inst, C.E —Friday,
December 16th, at 8 pm., Students’ Meeting. Paper, " The Kentish
Town Widening, Midland Hailway,” by Mr. Walter Dauiel, Stud. Inst C.1E,

Sociery oF ArTS.—Monday, December 12th, at 8 pom.  Cantor Lec-
tures, Four Lectures on ** Acetylene,” by Prof. Vivian B. Lowes. Lec-
ture 1V.: The combustion of acetylence—Acetylene burners—Smoking
and ecarbonising of burners—Burners for heating—Acetylene for gas
engines —Diluted seetylene and its applications. —Wednesday, Decomper
14th, at 8 p.m. Ordinary Meeting. Paper, “ Comnmercial Education,”
by Bir Albert Rollit, LL.D., M.P.
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SMOKE.

A soMmEwHAT futile meeting has been held this weéek at
the house of Mr. Verney in Onslow-gardens, to carry out
a suggestion made by Sir W, B. Richmond, that a society
should be formed to suppress the smoke nuisance. I'or
some weeks too a correspondence, which cannot be
called a discussion, because the correspondents are all in
accord, has been proceeding in the T'imes. The subject is
smoke nuisance. There is nothing new about this litera-
ture, and we should not refer to it were it not that it in
gome sense strengthens the hands of a few metropolitan
magistrates who are inflicting fines right and left for
breaches or alleged breaches of the law. The electric
light companies seem to be singled out for special
reprobation. Under the circumstances it is worth while to
state a few facts very plainly. If they were known as
well as they ought to be, innocent people would be spared
a good deal of trouble and vexation. 3

To begin with, we would direct attention to the origin
of the present outery. It took its rise in the Welsh
conl strike. The substitution of a North - country
bituminous coal for the anthracite fuel of Wales was
followed by the evolution of a great deal of smoke
from chimneys which had heretofore given no olience.
Nothing could more clearly demonstrate the truth that
no satisfactory means of burning bituminous coal
without the evolution of smoke has yet been invented.
From the days of Queen IElizabeth to the present
moment, attempts have been made to achieve what is
impossible. It is not too much to say that many hun-
dreds of inventions have been patented, and many
thousands of pounds spent in the endeavour to burn
bituminous coal without smoke, and up to the present
moment no one has succeeded. We say this while we
are perfectly cognisant of the fact that North-country

- — ——

coal is burned every day and all day long, and not a
vestige of smoke escapes from the chimney., In Leeds,
chimneys may be seen, the caps of which are ostenta-
tiously coated with whitewash to direct attention to their
inmaculate purity, This in no way aflects the accuracy
of our statement. The conditions under which North-
country coal can be burned without smoke are compara-
tively rare. They do not exist at all in the case of electric
light stations, steamships, ironworks, or domestic fires,
and there is no reason to think that the necessary condi-
tions can be secured save at a far greater cost than the
great cities of this country are willing to pay. At the
best of times, when the engineer and the chemist are
given free hands, it is very difficult to burn bituminous coal
in such a way that it will not give off smoke. The condi-
tions as regards steam boilers are that the boiler should be
of such ample power that the fires never need forcing, and
the demand for steam iust be so constant that the
dampers need never be touched. Conditions such as
these obtain in cotton and weaving mills., Fairbairn
cites an engine which ran so regularly that a belt from the
crank shaft drove the hands on a elock dial on the wall of the
engine house, and these hands were never, it was said, more
than a few seconds wrong during the working day. Such
uniformity of running was concomitant with clockwork re-
gularity insteam production. An automatic stoker, such,
for example, as Jukes' travelling grate, could be used with
such effect that the coal might be burned with striet regard
for the laws of chemistry; and we may add that in all
probability the economic evaporation of the boilers was
low because an excess of air was admitted to the furnace
and flues, and the whole arrangement was liked, mainly
because it permitted a coal worth about 3s. a ton to be
used. The rate of combustion would not exceed 8 1b. to
10 1lb. per square foot of grate per hour. Now, con-
ditions such as these do not n%t.ain in electric light stations.
It is not nearly as well known as it ought to be known
that in a station with engines of, say, 3000-horse power,
that power will not, as a rule, be required for a
longer period than about ten minutes, the duration of
that which is known as ‘‘the peak of the load.” To
provide for the demands just then the fires must
be forced. Desides, the requirements of the engines
vary continually throughout the twenty-four hours,
and this renders uniformity of firing absolutely out of the
question. We may say here that mechanical stokers
have been tried, and are in use with success to a limited
extent in electric light stations; but in all cases they
are supplemented by hand-fired boilers. In steamships
it is well known that the prevention of smoke is well
nigh impossible. It is quite useless for magistrates and
patentees and smoke experts to assert that smoke is a
preventible nuisance. It can only be prevented under
conditions which are quite well understood, and which
are impossible of attainment in great towns. The way
out of the difficulty is to burn smokeless coal. When
that cannot be had the community must put up with the
smoke nuisance, or pay a long price to get rid of it. The
electric lighting companies have not, as a rule, space enough
to put down more boilers, and every attempt to obtain
more is hedged round with difliculties which we need not
stop to recount. The proper course is not to try to do
that which is commercially impossible, but to construct
power stations far enough away in the country so that
smoke will not awaken a protest from a busy and
luxurious community.

Those who have written to the Times have by no means
confined themselves to denunciations of manufacturers.
The crusade against the domestic hearth has once more
set forth. 'We have read for the twentieth time
the arguments of the anthracite man, who tells the world
that salvation is to be found in Wales, and in it alone ; we
have the closed stove man, and the steam from central
stations man, and the man who would wash the smoke,
and the man who would 1nake our house chimneys open
into the sewers. It is the old, old story, and we feel
some sense of shame in repeating the trite and well-worn
statement of fact which sets at naught all these sugges-
tions. Unless we have fogs domestic smoke causes so
little inconvenience that no one writes to the Times, or if
they do their letters are not published. When the fog
comes we all grumble. To get rid of the dark part of the
smoke nuisance it is necessary, first of all, to introduce
and carry through a complete domestic revolution; in a
word we must abandon once and for all the open fire.
There is no alternative ; anthracite is quite unsuitable for
domestic use. The Dritish householder likes a fairly
large slow-burning fire which demands little attention.
Anthracite can only be burned full blast or not at all.
Many years ago a very ingenious anthracite man pro-
duced a8 stove with a small grate in the focus of a copper
parabolic reflector. It was magnificent; but it was not
at all what the English man, or, what is more to the
purpose, the IEnglish woman, wanted. The open fire and
bituminous coal were made for each other. They are to
the last degree popular institutions, and it will be many
a day before we shall be content in this temperate
climate to adopt steam, or hot water, or close stoves, or
anything but the open fire, which is endeared to us by a
thousand associations, and is, smoke or no smoke, infi-
nitely the most healthy way of warming our houses and
towns. That it is possible to devise arguments deduced
from practice in Russia, or New York, or Berlin, or
Vienna, is not to the point; we have no necessity to
resort to the expensive measures necessary to keep the
people of other nations warm. The Gulf Stream plays
a most important part in the domestic life of this country.

To repeat an old statement, in the hope that it may
be of use, let us suppose that the domestic fire was
absolutely smokeless, it is by no means to be concluded
that we should not suffer in a fog. If any of our readers
have the opportunity and the will, they can see for
themselves that dwelling-house chimneys give off very
little smoke—mno black smoke whatever. In the first
place, combustion is fairly complete because of the large
excess of air. In the second place, our chimneys are
admirable soot traps. The quantity of carbon sent into
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the air is very minute, but a little of it goes a long way
in developing a fog. DBut the carbon is, after all, not
that which afflicts us most; it is the sulphurous and
carbonic acids which sting our throats and produce
headache, and the more perfect the combustion, and the
more smokeless our fire, the greater will be the quantity
of these objectionable gases that pollute the air. We do not
think it is necessary to do more than refer to CO, for
that gas is, very fortunately, not much in evidence. It
follows that all claims for grates and stoves based on
the perfect combustion idea are scientific frauds, as far
as the suppression of the fog nuisance is concerned.

Thus we come back to a position which may be very
simply stated. To be free from smoke a city must have
no factories, and no opén fires. I'or at least half a
century the most able and enthusiastic men have
struggled to find a way out of this, and they have not
succeeded. Is it worth while to have cities without
factories ? Could we have them if it were? Is the
smoke nuisance so great an evil that we are preparcd to
give up our open fires to get rid of it? It is vain to
argue that improvements may be effected which will
leave us our open fires and our factories and a clean sky.
Perhaps when they come we shall be able to express an
opinion concerning them. Our readers have an oppor-
tunity of judging what an ideal London would be. It has
been supplied them by Mr. I'rederic Harrison, who
delivered a lecture on the subject at Toynbee Hall on
Saturday. Mr. Harrison's London will have only
2,000,000 inhabitants. It will not be, as it is now, the
centre of the financial and commercial world. ** In ideal
London the Thames would run as clear as at Henley, and
again it would be the great highway of traflic. The
bridges would be doubled in number, and the disfiguring
railway bridges would have to be suitably treated.
Steam engines would probably be prohibited within the
city, and the air would cease to be polluted by the
poisonous fumes of millions of chimneys. It is really
strange how long we have allowed preventible nuisances
to choke us. A pure and unlimited water supply would
be carried through great aqueducts, as in Rome, from
inexhaustible lakes and reservoirs,” All this and much
more is a pretty excursion into dreamland, and after all
we think that most of our readers will join with us in
saying that Ideal London might easily be a very terrible
place in which to live. Happy, by the time it is called
into existence the Londoner will be a different being,
adapted to his novel surroundings, and content to live in
great blocks of buildings, with common libraries, baths,
and playgrounds,

OUR NEW QUICK-FIRE GUN.

Taere has been keen correspondence lately in the
daily papers as to the question of a reported new 7-5in.
quick-firing gun. While this piece is still in embryo is
undoubtedly the time for discussion if any good is to be
done. The introduction of a new calibre is regarded with
dismay as involving new complications, some suggest the
a.:‘igption of an Bin. gun; some think the present 6in.
sufficiently powerful. Under these circumstances, a few
words on the subject may be desirable,

At the present moment the gun on which weall depend
in action is the heavy quick-firing gun which fights behind
armour of medium thickness. Speaking generally, a
typical battleship's primary or heavy guns possess about
half the energy of fire per minute of her heavy quick-
firing guns. In the Majestic class, Charlemagne, and
Poltavar classes, this is the case. As, however, the
heavy guns are generally all capable of being directed on
any enemy, and only half the quick-firing guns, we may
consider the available energy of each as about equal;
but in the heavy guns it takes the form of one blow to
ten of the quick-firing pieces. The former mmay undoubt-
edly produce a erushing decisive effect on the vital parts
of an enemy, but the latter is more to be relied on, and
on the lighter parts of a ship ten centres of explosion
are better than one of more than ten times the power.
We have seen in the battle of Santiago how rapidly
ships may be destroyed by the action of shells on their
upper structure. Clearly, at the present moment, then,
quick-fire is of primary importance. By quick-lire we
mean that of the heavy and protected quick-firing pieces,
because it is probable that the light and comparatively
unprotected pieces could not be manned in severe close
action, and even when available their fire is probably
more suited to the attack of men in unprotected places
than to the incendiary and other structural effects which
tell most in action. The selection of our heavy quick-
firing gun, then, is of vital importance. The elements
governing our choice are ma.inﬂr {I‘; power to destroy
the structure we attack, (2) speed of delivery. We
put them in this order because this first consideration
is imperative, the second is opposed to it, or is in
inverse relation to it, but it comes in as soon as the first
condition is fulfilled. That is to say, once fix the neces
sary standard of No. 1, and No. 2 forbids going any
further. ILet us see what the standard of No. 1 depends
on. Clearly on our enemy’s structure. We want to
destroy her quick-firing batteries and her conning tower
and set her on fire if possible. If we can bring down her
masts or destroy her steering gear and her arrangements
for the supply of ammunition, or even cut her funnels,
&c., about, it will, no doubt, further help matters. Ships
that have all the armour they can carry appliedin the form
of a belt from end to end, and patches over gun
positions, generally give many openings to the entrance of
very light shells, but generally our quick-firing projectiles
will fail even at the present moment unless they can
perforate 3in., 4in., or 5in. of ordinary steel, and this at
a considerable angle.

Our 6in. guns are quite equal to this. Now, how-
ever, improvements in armour plate have come in,
and other nations seem inclined to increase their protec-
tion. We have long protected the 6in, quick-firing guns
of our strongest ships with 6in. armour. Ioreign Powers
may do the same, and this, if hard faced, becomes )

altogether too strong for our 6in."guns ; it is necessary,
then, to contemplate the introduction of a heavier and
more powerful piece. Elswick, which led the way with
quick-fire, took the lead also in applying the principle
to large calibres. Published tables of quick-firing guns
may prove misleading, because some elements of quick-
fire are now embodied in the heaviest guns, and some
makers put such pieces down as quick-firing guns, and
thus the whole subject becomes masked. Asa matter of
fact, Elswick first designed and brought out quick-firing
guns proper, introducing 30-pounders, and proposing
70-pounders to replace all the lighter ordnance of second-
ary batteries on board ship as early as 1886, and equipped
cruisers for Chili and other countries carrying BSin.
quick-firing guns long before the principal Naval Powers of
the world contemplated such pieces as coming within
practical consideration. The B8in. projectile weighs
2501b.; the gun discharging it rapidly must have very comn-
plete and trustworthy machinery provided. Here, again,
must be commended the practical treatment given to the
subject by Elswick. If we turn to the tables supplied
by Elswick to the Naval Annual, we find rates of hre
obtained at sea, and note that on board the Blanco
Encalada four rounds were discharged from the Bin.
15°5-ton quick-fire gun in 62 seconds, the ammunition
being supplied from the magazine. This seems very
much to the purpose. The power of perforation of this
piece at the muzzle is 26-4in. of iron. This would mean
probably 20in. at 1000 yards, or perhaps 9in. of hrupp
process steel direct, or 6in. at about 30deg.; so that at
the present moment it would probably need an Sin. gun
to attack one of our heaviest line-of-battle ship's quick-fire
guns, and that at closer range than 1000 yards, to have
any reasonable prospect of success. Surely it is high
time that we had a quick-firing gun of this power,
for we must reckon on an enemy sooner or later
having the armour we ecarry, and we certainly should
be able to perforate our enemies’ armaments of
secondary quick-firing gun batteries, and not be reduced
to hope for chance effects against conning tower
and other structures, or even to setting an enemy on
fire, for we must expect that, following the example of
Germany, all navies will get rid of wood on board
their ships. America has already decided to do so.
From all this, then, it appears that a piece equal
in power to the Elswick 8in. quick-firing gun is a
necessity. Is it wise then to contemplate obtaining this
in one of 7*5in. calibre ? The Elswick gun obtains the
perforation we have mentioned by two alternative means,
either with a 250 lb. shot discharged with a muzzle
velocity of 2480 foot-seconds, or with a 210 lb, shot with
2650 foot-seconds velocity. Can we obtain the same
with a 7°5in. projectile? We greatly doubt it. [P’ossibly
we may approach, or even reach, it with a brand-new
piece, but how long will the power be retained ?

We think then that we are only asking for the lowest
standard which provides for the effectual attack of the
quick-firing batteries of an enemy. Few, indeed, of
them at present have 6in. of armour, and long may

it be before this armour is Harveyed or Krupp
process plate, but after all it is a mere question
of time. We have taken a range under 1000 yards,

an angle of impact of 30 deg., and a new gun, and
it may be seen under these favourable conditions that
the Sin. gun is barely sufficient to give hope of a good
result. Is it wise to contemplate a 7'5in. piece ? What
are its advantages ? The shell is easier to handle, no
doubt, but what satisfaction is this if it will not perforate
our enemy's armour when it is fired ?

We submit that this question needs a thorough prac-
tical investigation before we introduce a new calibre, an
entirely new gun that may end in earning the unenviable
distinction of being just a little too weak to get through
the armour that before long it may be called upon to
attack.

SCREW PROPELLERS.

It may have occurred to our readers that the inventing
or designing of marine propellers has gone out of fashion.
The world of shipping is no longer gistracted with the
claims of rival screws. The jet propeller has not been
even heard of outside lifeboats for some years. [Dossibly
engineers have at last arrived at the conclusion so often
enunciated, that while there is a better screw than any
other for every ship, there is not 10 per cent. between
the best and the worst—in reason—that can be fitted to
her. The diameter, surface, and pitch that ought to be
given are well known for every case; the result is, that
all twin-screw fast steamers are, almost without excep-
tion, fitted with modified Griffiths three-bladed propellers.
Tramp steamers have sometimes three blades, sometimes
four, very rarely two blades. The large, original Griffiths
boss is seldom seen ; the boss, as a rule, is kept as small
as is consistent with the secure fixing of the blades.
There is very little difference between the forms given
to the blades; and, such as it is, it does not appear to
have any appreciable effect on the speed, power, or
coal bills, The principal points to be attended to
are that the pmpaﬁar shall be sufficiently strong; that
it shall be very smooth and sharp; that it shall not
be so large that it locks up the engines, and prevents
them from exercising their full power, or so small that
the slip is excessive. When the marine engineer has
satisfied these conditions he may rest content, and listen
with equanimity to the animadversions of those who tell
him that they could put a knot an hour on his ship, the
consumption of coal remaining unaltered.

We scarcely go too far when we say that screw pro-
pellers are bought under much the same conditions as
shoes or coats. We want something that will fit the ship,
be strong and serviceable, and not cost too much money.
Scientific refinements of form, and elegant mathematical
curves, based on still more elegant mathematical dis-
quisitions, are no longer heard of, They may, of course,
turn up again. This very article may drag some of them
into the light, or suggest his opportunity to some inventor.
The propeller as it is has crystallised out of a mother

liquor of mathematics, mechanics, and ssive speed
trqilﬂ.ls. Nine screws out of ten are prnga.bi as googe as
can be, or need be, and no one knows whether the tenth
is equally excellent or no. So much for form of blades
and proportions. Canwe be equally certain that we have
got the best material and the best method of construction
—things which, of course, have nothing at all to do with
the mathematics of propulsion? There are three mate-
rials available—ecast iron, steel, and some of the brasses
or bronzes or gun-metals, the base of all these alloys
being copper, with which is combined zine or tin or
aluminium, with small quantities of other metals, in
certain cases phosphorus being used, in view cf the
important part which it plays in giving clean and sound
castings of alloys containing much copper. The first of
these is still greatly in favour for tramp steamers, Their
engines run at slow speed, seldom much over sixty revo-
lutions per minute. There is plenty of space for a big
heavy propeller, of about 15ft. pitch. It is easy to make
the blades thick and strong, and such a screw comes
cheap. No doubt it wastes power, and is liable to cor-
rosion and pitting, and it is not easy to, get a sound
casting with certainty, but on the whole for slow speeds
cast iron answers very well. A cast steel propeller is better
in every way save one. It can be made with much
thinner, sharper, and smoother blades, and will still be
stronger than the cast iron screw; but, unfortunately,
the steel propeller is liable to attacks of corrosion of
the utmost virulence. Now and then we meet with a
steel screw which has entirely escaped; at others we
come across steel propellers utterly ruined in two or
three months. It would seem that in some cases at
least the propeller escapes at the cost of the ship’s
stern, while in others matters are reversed. Iven with
the use of zinc anti-corrosion plates on the sternpost,
steel is too risky a material to be trusted for propellers.
There remains then the copper alloys, and these are
so easily first, and so much better in every way than
iron or steel, that they would be used exclusively if it
was not for their considerable cost. This extra cost is
due partly to the comparatively high price of copper
and tin, and partly to something else to which we wish
to direct particular attention.

It has long been the practice to make what may be
termed the better class of propellers with detachable
blades; that is to say, there is a large boss keyed on the
shaft, and to this the blades are secured by flanges,
bolts, and keys. There are certain advantages about this
mode of construction. One is that a blade can be
replaced without docking, by bringing the ship down by
the head and raising her stern; or, if this cannot be done,
the new blade may be bolted on by a diver. Again, when
corrosion attacks steel blades they can be readily replaced
without the often tedious, troublesome, and always
expensive operation of drawing the tail shaft and fitting
on a new propeller. But these indisputable benefits are
not to be had for nothing. The built-up propeller is very
much more expensive than one which is a single casting.
It is also much more liable to accident through the shear-
ing of the bolts, for example; and it is beyond question
that the efficiency of a built-up propeller is not equal to
that of a plain propeller, the hub or boss with its
appurtenances offering a good deal of resistance at once
in rotation and to passing ahead through the water. For
a long time it was held that big bronze castings cannot
be had sound, and so bronze propellers were built up.
No one believes this in the present day. If bronze
is used there does not appear to be any general
necessity for building up propellers, save in a few excep-
tional cases. The cost of the cast propeller ought to be
from 20 to 25 per cent. less than that of the built-up
screw—perhaps a little more, but we like to be on the
safe side—while the weight of the solid casting must, we
should say, be nearly one-third less than that of a loose-
bladed screws, and this, be it remembered, without any
sacrifice of strength; indeed, the thickness of the blades
will remain the same in either case. The argument
against the solid propeller is, that if a blade is broken off
the screw is ruined, and that large serews cannot be
cast sound in this way. The first argument possesses
no force. Modern alloys are so excellent that the
blades may be twisted almost into knots, but they will
not break, and they can in almost all cases be straight-
ened or bent by the aid of jacks and bears. This can be
done at least once, and has, we understand, been done
more than once with some of the alloys with success.
The objection that large screws cannot be cast sound had
at one time some force in it; it has long lost it. A visit
to the foundry of any of the bronze-making firms will
settle the matter. TFor example, the Bull's Metal Co., of
St. Mary Axe, has cast a solid propeller which was 17ft.
in diameter and weighed 57 tons. Nor, we take it, is this
the limit. We venture to say that shipowners may resort
to copper-alloy propellers made in one piece; and that
they will find the result quite satisfactory.

What we have said of propellersisin the main applicable
to paddle wheels. Invention has long ceased to interfere
with them. Out of Morgan's original idea has developed
a type of paddle-wheel which is eminently adapted to the
Channel, or shallow water service. The special feature of
the modern as compared with the old wheel is the sub-
stitution of steel-curved * floats™ for the old wooden
‘““paddle board,” with which substitution the late Mr.
Stroudley had very largely to do. The wheels, too, are
made much more strong than used to be necessary. This
1s, of course, a consequence of the great power now trans-
mitted through them; the diameters of the wheels still
remaining about what they were thirty years ago or
niore.

Possibly some of our readers will hold that an article
dealing with propellers must be incomplete if it does not
touch theory in some way. By way of satisfying a not
unreasonable demand, we would suggest that some one
who understands the subject would explain how it comes
to pass that the net work of the serew and the paddle-wheel
is about the same, although they are so widely different
in their mode of action, and that it appears to be just
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about 50 per cent. of the indicated horse-power. We have
never yet met with a theory which is alike satisfactory for
both screw and paddle. After we have deducted the loss
by slip common to both, much which is not common to
both remains to be accounted for.

—_— e
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THE RAGE FOR CHEAPNESS,

A CHANGE appears to be coming over the cutlery and
general hardware trades of the country which has not received
the attention it deserves. It has been the boast of some of
our British firms that they would not make an inferior
quality of guods, preferring to lose certain markets rather
than turn out wares which they considered were not work-
manlike. 1t is in this direction the German and American
manufacturers, who have successfully systematised the pro-
duction of large quantities of certain goods by means of
machinery, have been able for years to command certain sources
of trade which have practically been closed to British firms. It
was thought by people at home that the rage for cheapness
would be short-lived. They have been mistaken. The
demand for lower-grade goods, instead of diminishing, has
gone on increasing, and many of our Midland manufacturers
have at last come to the conclusion that as there is a big
market for these lower-priced wares, they had better make
up their minds to provide them. This has been done, and
no little success has attended the efforts of the firms who
have been enterprising enough to take up the trade. In
various classes of tools, cutlery, and hardware, as well as in
plated and metal spoons, forks, and similar goods, machinery
h}ﬂ.{; been I_reely laid down, and the prices at which the
finished articles have been put upon the market are bringing
a good deal of the trade to the Shefficld and Birmingham
districts. What the result may be in the end is hard to say.
The fear of the Sheffield manufacturers was that if they
produced wares which did not stand the test of time their
reputation for honest, workman-like production might be
lost. On the other hand, the cheaper goods are candidly
stated to be of a lower grade, and the customer would be
unreasonable indeed if he expected to get for a very small
sum work which could not possibly be produced at less than
dﬂ}lhl[} or treble the price. It is significant, however, of the
drift of the times to find that even in Sheffield, where the
greatest possible pride has been taken in producing nothing
but high-class goods, it should have been found necessary in
the extreme rivalry and keen pressure of foreign makers to
meet them with their own weapons, and produce the
secondary grade of articles in order to meet the all-prevailing
demand for something showy at a low price. Many of the
older heads in our large manufacturing establishments
regard the change with much misgiving, but at the same
time it has been generally felt that it was bound to come,
and now that it has come it is just as well that it should be
energetically entertained. The cutlery trade is peculiar, and
things are admissible in it, perhaps, which are not to be
thought of in other branches of manufacture.

GOOD TRADE FOR TWO YEARS OR MORE.

_ABNORMAL activity and quiet confidence are the pleasantly
distinctive features of business in the important centre of
which Sheffield is the heart and capital. All the symptoms
point to a period of uninterrupted prosperity for two or three
years at least. Peace in the coalfield, which is usually the
cockpit of commerce, is assured for a couple of years, and
possibly for a longer period. Relations between employers
and employed in all branches of industry are better than they
have been for a very long time. Fngineers, boilermakers,
moulders, and other workmen on whom the heavy industries
chiefly depend, are having their position materially improved
by reasonable advances being granted when a fair case
warrants. Now and again the wages dispute bulks pretty
largely in the local Press, but its magnitude is infinitesimal
when one has regard to the wide field in which it occurs.
Perhaps there never was a time when so much re-arrange-
ment of work and wages was in progress without external
commotion or fuss. The men are showing, onthe whole, a
fairly reasonable regard for the circumstances in which their
cmployers find themselves, and they appear to be getting
wiser than to insist upon excessive increases of remuneration
before the manufacturers bave had time, by obtaining higher
rates for their finished goods, to recoup themselves for the
increased cost of raw materials and other considerations
which cause output to be more expensive. Another feature
which makes for a gratifying period of gradually improving
business is the absence of **booms.” The day of the “%oom o
may be said to have gone by ; it was, to start with, an
American exotic, and was only successfully transplanted in
Fngland when means of production were limited. Now the
means of production are so enormous that if exorbitant
demands are made in any particular industry, a check can
quickly be given. All this tends to steady trade, to induce
sellers to be reasonable in not exacting the last sixpence for
their materials, to make manufacturers and workmen alike
come to closer relationship in settling disputed points, which,
when they lead to strikes or lock-outs, simply play into the
hands of the foreigner. After careful inquiry made through-
out a large centre of industrial activity the conclusion come
to is that, barring some grave international trouble, the trade
of the country, judging it by one of its most important
localities, is likely to maintain for the definite period men-
tioned its present satisfactory condition, with the happiest
results for employers and employed, the families dependent
upon them, and the general mercantile interests of the
nation.

IN view of the provision of Clause 6 of the Act of
Parlinment recently passed at the instance of the Lancashire
County Council, that a connty council may, if they think fit, con-
tribute, or join with other local authorities in contributing, to the
rebuilding, widening, or improvement of any bridge in the county
belonging to any railway, canal, or other company, corporation,
or person, and to the widening and improvement of the approaches
thereto, and that any such contribution of the county council
shall be paid out of the county fund, and shall be deemed a special
county purpose, the executive council of the County Councils
Association addressed a circular to county councils requesting
information as to whether railway companies have prohibited the
passage of locomotives across over-line bridges, and, if so, whether
any inconvenience has arisen from such prohibition, and had the
council taken any steps in the matter ; and also whether, in the
opinion of the council, it would be desirable to promote a Bill
applying to counties ﬁanarnlly the principles of the clause quoted.
Replies to the cirenlar have been received from twenty-eight

councils,

THE SMITHFIELD CLUB SHOW.

Tax centenary Show of the Smithfield Club was opened
at the Agricultural Hall, Islington, on Monday last, and
clnsc.s to-night, Friday. Although the primary objects of
the Club are to encourage the selection and breeding of the
best and most useful animals for the production of meat,
or, to quote the words of the founders of the Club one
l':Ul!drﬂ‘d years ago, “‘to supply the Cattle Markets of
Smithfield and elsewhere with the cheapest and best
meat,” it is chiefly known by its annual exhibition,
which in the metropolis is looked upon as a sort of
herald of the festive season closely following. But of the
hundred shows which have now been held, thirty-six have
taken place at the Agricultural Hall: previously for twenty
years the Horse Bazaar in Baker-street accommodated
it, and for thirty-three years again prior, the Club re-
quisitioned Sadler’s-yard in Goswell-street, while one year
1t was celebrated at Barbican, and the first six exhibi-
tions were held in Dolphin-yard, Smithfield. From two
small groups of cattle and sheep, without division of
breeds, the exhibition has grown to one of 94 classes,
containing about 1200 animals, not including table
poultry, while the display of implements and machinery
has come to be looked upon as second only to that at the
Royal Agricultural Society's annual exhibition. At the
time of the first Show in 1799, the institution was known
as the Smithfield Cattle and Sheep Society—the present
title not having been adopted till 1802. Ithad 113 members,
and gave prizes amounting to the sum of £52 10s.; in 1839
there were 213 members, and £300 was offered in prizes,
while the enormous growth of this typically English in-
stitution at the present may be best gathered from the
facts that there are now 1120 members, and £5000 is
offered in prizes for live stock.

In the implement and machinery section no inducement
in the shape of prizes is held out, as at the Royal Show;
nevertheless an excellent collection of appliances represen-
tative of the farming and stock-breeding industries is in-
variably got together. Last year, unhappily, the ruinous
strike in the engineering trades had the effect of marring
the display somewhat ; not so much perhaps that a large
section of the exhibitors belonged to the Federation, as
that the materials which they required were unavailable,
This year it is the almost unprecedented activity in the
engineering trades which has robbed the Show, for in
many respects the implement section does not compare
with several of its predecessors. Not that the quality
of the work shows any tendency to deteriorate—rather
the reverse; but there is a thinness about the stands,
and a general flatness due to the lack of novelties, which
is more than ever apparent. Asked the reason of the
thinness, several of the leading firms told us that they
have experienced difliculty in producing anything at all
for the Show, and that most of the exhibits were made
to order, permission having been obtained from the
purchasers to bring the appliances to Islington before
delivery. Under the circumstances, then, not much can
be said which has not previously been recorded. The
genius we have looked for to liven matters up, by revolu-
tionising some section of the implement industry, has
not yet made his appearance.

Commencing on the ground floor, one of the most
attractive stands is that of Messrs. Robey and Co., Lin-
coln. They show amongst other appliances a single-
cylinder portable engine, an improvement in which is the
substitution of steel brackets riveted to the boiler for
carrying the crank shaft, plummer blocks, and the cylinder,
in place of the usual cast iron saddle and cylinder bolted
to the boiler. The plummer blocks are directly connected
to the cylinder by steel tie rods, and are also con-
nected together by a steel cross tierod. The plummer blocks
glide upon the planed guides of the brackets, so that
the stresses due to the pull and thrust are taken off
the boiler. The engine being thus erected upon the
boiler as a whole, and having outside steam and exhaust
connection, the number of bolt holes in the boiler is
reduced to a minimum. By the use of the external stop
valve and the external jacket feed, all concealed or in-
accessible steam joints are avoided, and the durability
of the boiler and engine very much increased. Messrs.
Robey also show a high-speed vertical engine, fitted
with automatic shaft governor acting on the slide valve
divect. The crosshead of this engine is of special con-
struction, with a steel gndgeon having a conical head, the
piston-rod being secured to the crosshead by a coned
end and cotter. With this construction the removal of
the piston is much simplified. We also noticed an under-
type compound engine and locomotive boiler combined,
fitted with automatic governor and link expansion gear.
This engine, we are informed, works with perfect regu-
‘lﬂ.l‘it}' with varying loads, and is extremely economical

in fuel, consuming under 2 lb. of best Welsh coal per
indicated horse-power per hour.

The machinery shown by Messrs. Richard Garrett and
Sons, Limited, of Leiston Works, included a semi-portable
compound engine and three portable engines; the com-
pound engine and one of the portables were fitted with
the Turner-Hartnell shaft governor, and the two remain-
ing engines with high-speed throttle valve governors. All
four portable engines are mounted on high-pressure
| boilers fitted with this firm's well-known corrugated fire-

box. The threshing machine shown this year is a speci-
men of their light-pattern machine, which is expressly
designed to work in conjunction with a portable engine.
Like all their threshing machines, it is fitted with
Garrett's reversible beater drum and chilled antifriction
bearings. To those unacquainted with Messrs. Garrett’s
threshers, we feel sure a thorough inspection of this
machine would create a very favourable impression.
Another attraction, at least among that section of agri-
culturists interested in the cultivation of clover seeds, is
the double-drum clover huller introduced by this firm
some two years ago. By means of this machine the
clover can ]ym cobbed, drawn, and dressed in one opera-

tion. The clover is fed into a reversible beater drum,
which strips off all the heads or cobs, These are dealt

with in a second drum, the seed being cleansed by means
of sieves and a second dressing apparatus, after which it
is delivered into sacks ready for market.

Messrs. Hornsby and Sons have their usual repre-
sentative display, including a portable steam engine, the
Hornsby-Akroyd oil engine, and reapers, binders, trussers,
and other farm implements. Messrs. Marshall, Sons,
and Co., Gainsborough, whose stand is always attractive
to an engineer, show a compound traction engine, a
compound high-speed engine, and a horizental Corliss
engine with trip gear, amongst other exhibits. Messrs.
John Fowler and Co, Leeds, who on the ocecasion of the
last Show had to fall back upon relics of the past owing
to the strike, have this year a single-cylinder ploughing
engine fitted with a horizontal drum and self-acting
coiling gear, a 10 horse-power double-crank compoun
traction engine mounted on springs, a single-cylinder
agricultural engine, and a six-furrow turn-round plough
for what is known as steam cultivation. During the
past year several improvements have been introduced
into these ploughs. The plough bodies are so con-
structed that they adapt themselves to the contour of
the land, thus giving an equal depth of work. Skimers
and knife or revolving wing coulters are used to ensure
all the top surface being turned underneath, and thus
prevent the ploughs clogging, and the forecarriage is
fitted with an improved ball-bearing castor movement.

The other exhibitors of portable and traction engines
are: — Mr. William Allchin, Northampton; Messrs.
Clayton and Shuttleworth; Messrs. Aveling and Porter,
Rochester; Messrs. Brown and May, Devizes ; Messrs.
Chas. Burrell and Sons; Mr. William Foster, Lincoln :
Messrs. Ransomes, Sims, and Jefferies, Ipswich ; Messrs.
Robinson and Auden, Wantage ; Messrs. W. Tasker and
Sons, Andover; and Messrs, Wallis and Steevens.

Messrs. Nalder, Limited, Wantage, show a new
machine called a rotary bag-tie extractor and rougher
out. This machine is intended as an adjunct to grain-
dressing machinery. It not only takes out that trouble-
some pest, the ** bag-tie,” but extracts short straws, and
other large and foreign substances, before the grain
enters the dressing machine. It consists of an endless
band, on which at intervals are fixed prongs or spikes, co
arranged as to pass through a corresponding set of fixed
prongs in the inlet. As the endless band moves, the
prongs pick off the bag-ties, &c., conveying them away
from the grain, which passes straight through them. The
machine can be fixed to form part of the grain-dressing
machine, at the inlet of set of feeding elevators to the
same, or other convenient position.

Messrs. Stamford and Co., Colchester, have on view a
combined seed thrasher and sheller fitted with an im-
proved sifting apparatus. This machine is fitted with
two drums, one for thrashing the cobs or heads of seed
from the straw, the other for hulling or shelling the seed.
All the cob is sifted, stones and other hard substance
taken out, plantain and other weeds removed before
passing into the hulling eylinder, thus reducing the wear
and tear of the huller, and supplying a long-felt need.
After the seed is drawn it is passed to the dressing sieves,
where it is efliciently dealt with, the chaff being separated,
freed from dust a.nc{ dirt, and bagged direct. The dressed
seed is delivered into sacks convenient for easy removal.

Messrs. Robinson and Auden show, in addition to a
portable engine, horizontal and vertical engines, a
thrashing machine, and a chaff cutter. The chaff cutter
is furnished with an exhaust fan to remove dust, &e.,
from the chafl. They have also an engine fitted with
their shaft governor, which we have before described.
Messrs. Wood and Co. exhibit vertical engines, crush-
ing and grinding mills, pulpers, cake breakers, root
pulpers, turnip cutters, shredders, and chaff cutters;
but though it is a fine display of these machines, there
is nothing particularly new about any of them. Messrs.
Ruston, Proctor, and Co. have a fine effective show,
embracing a traction engine and a portable enﬁine, also
a horizontal, a vertical high-speed, and an oil engine,
as well as a thrashing machine. The traction engine,
which works at 1201b. steam pressure, is a good, sound
job, and the horizontal engine has many points of
interest, one of which is the length of its stroke. The
finish is good on all the exhibits. Messrs. E. R. and
F. Tarner have a large display of their corn-grinding and
crushing mills, &c., and they also show a horizontal single-
cylinder engine, which is fitted with the latest form of
their patent shaft governor, the springs of which are now
continually in tension instead of being as formerly con-
tinually in compression. Mr. James Coultas shows a
number of drills, horse hoes, &ec¢., which do not differ
materially from his usual pattern. He also exhibits a
manure distributor of novel design, which, it is claimed,
is capable of dealing with any description of artificial
manure or fertiliser. The substance to be distributed is
put into a box which is pushed automatically upwards
towards a circular comb-like spreader, so that an even
feed is ensured. Messrs. Ransomes, Sims, and Jefferies
have as usual a good serviceable-looking exhibit, which
includes a large - sized road locomotive, a portable
and various other engines, a thrashing machine,
ploughs, haymakers, swathe turnmers, rakes, &c., all of
which are more or less of ordinary type. They also show
a potato planter of new design, which takes the potatoes
separately in what are practically fingers and thumbs and
drops them nutomutinaﬁy in the right place. The Darby
Land Digger Syndicate have one of their diggers, but
this only differs in slight detail from the machine
we described some few months ago. Messrs. Crossley
Brothers, besides others, have a 16 brake horse-power
self-starting oil engine. The starting is effected through
a special valve by means of compressed air contained in
an ordinary steel bottle, detached from the engine. This
cylinder contains air at 1801b. to the square inch, and
holds enough for twelve *‘starts,”” and can be re-
charged by the engine itself. Other exhibitors of gas
and oil engines are:—DMessrs. the Campbell Gas Engine
Co., Halifax; Allen and Barker, Taunton; Clayton ard
Shuttleworth; J. and F. Howard, Bedford; FEdward
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Humphries and Co., Pershore; the Trusty Engine Works,
Cheltenham; Fielding and Platt, Limited, Gloucester;
J. B. Petter and Sons, Yeovil; Mr. John Wallis Titt,
Warminster ; and Tangyes, of Birminghain. ‘

Messrs. J. and I'. Howard have samples of their port-
able and horizontal engines, and also an hydraulic hay
and straw press. There is one hand pump to this press,
but there are two sizes of plungers, the larger being
used at first, and the smaller when the necessary pres-
sure becomes greater. They have also one of their self-
wiring presses, which we have previously described.
Messrs. B. S. Hindley's exhibit is practically the same
that we saw last year.

Messrs. (layton and Shuttleworth’s exhibit includes
several steamn and oil engines, &. They have one
traction engine which, when fitted with different wheels,
becomes a road roller.

In the galleries Messrs. 1. H. Bentall and Co. have a
large exhibit, in which is one of their combined crushing
and grinding mills, the hoppers of which are so con-
structed that the grain can be fed separately or simul-
taneously for both grinding and crushing. Messrs. Robert
Boby and Co. show amorgst other things their clover-
seed cleaning apparatus, and their cellular-cylinder
separators for cockle, half corn, &e, Messrs. Alfred
Dodman and Co. have some nicely-finished miniature
steam plants. Messrs. Kell and Co. have a manure dis-
tributor which is dependent in its action on a series of
revolving stirrers, which throw the manure on to a
revolving eylinder, which in its turn sends it to the ground
through a shoot. In an effective exhibit Messrs. Kearsley
and Co. show samples of their binders, reapers, and com-
bined mowers and reapers. Messrs, Massey, Harris and
Co. have a sheaf binder, a feature in which is an arrange-
ment by which the ends of the straws are made to butt
up against a specially-constructed board, and much
neater work done. Mr. Thomas G. Slipper exhibits a
mower, and claims that it is the only mower in which
the *“draw " actually comes upon the knife bar itself.
A stay is run from the draw bar to where the knife bar
pivots, and it is said that among the advantages attach-
ing to this form of mower is the fact that the wheels are
not lifted from the ground when obstacles come in the
way of the knife bar.

Prominent amongst Messrs. Blackstone and Co.'s ex-
hibitsistheirnew swath turner, letters patent for which have
been applied for. In this machine, as in the older swath
turner made by this firm, the forks work at an angle to
the line of draught, and have practically the same motion,
although it is obtained in a dilferent and simpler way.
The two turning forks in the new implement are sus-
pended from the opposite extremities of anoscillating beam,
which works at a suitable angle to the main axle, giving
the forks their necessary vertical motion. The hori-

zontal movement of the forks is obtained by connecting
each of them by means of rods attached at a suitable
distance from their point of suspension to two of the
pins of a three-throw crank, the third pin of which by
similar means is made to oscillate the beam. The two
movements described above, combined with the forward
motion of the machine, result in an action of the tine
bars eminently suited to turn the swathe in an efficient
manner. The frame of the machine is very compact, as
the working parts only require support at one point, and
the whole of the movement is derived from one crank
shaft, drawn by a single pair of bevel wheels. A Stamford
cultivator, arranged for the purpose of general culti.
vation, is shown. In this form it may be used for
working stubbles and clover leys at any required depth
from lin. to bin. It covers a good width, and every
inch of ground is cut. Messrs. Blackstone exhibit, for
the first time, one of their new pattern horse rakes.
This implement is both self-acting and manual, but if
desired can be supplied as a manual rake only. Itis
made in three sizes, of both a light and heavy pattern,
to suit every requirement. The tines can be raised on
the lifting pawls, put in gear by either the hand or the
foot of the driver, and can also be operated fromn the
back of the iinplement. The lifting and locking mechan-
isin is simple and eflicient.

FEED-WATER HEATERS.

A MEETING of the Institute of Marine Engineers was held on
November Z8th, at the Institute premises, 58, Romford-road,
Stratford, when an interesting discussion took place on the paper
read at the previous meeting by Mr, George Halliday, on ** Feed-
water Heaters,” reference to which has already been made in THE
ExcINEER, Mr, Alderman G. W. Kidd, vice-president, occupied
the chair.

Mr. W. Lawrie, who re-opened the discussion on the subject,
said that in bringing this paper before the Institute Mr. Halliday
had again placed the members under a very great obligation to
him, and he was sure he was only voicing the feeling of every
member present when he thanked the author for the very able
and original manner in which he had dealt with the matter. In
his opening sentences Mr, Halliday reminded them that the action
of the ordinary surface condenscr was somewhat in the natore of
a feed heater, and most marine engineers of the pre-feed-heater
Snriud would fully endorse that statement, remembering as they

id that by a judicious manipulation of the injection valve they
had many times helped themselves to increased revolutions, For-
merly the main idea of feed-water heating was the saving of waste
heat, using gases that would otherwise be lost to them. Engineers
werc always alive to the fact that hot feed was a necessity for pro-
ducing and maintaining high steam. How often had they had a
dispute at the end of a watch about the height of the water-level
in the boiler? And why did they always keep the water-level as
low as possible consistent with a qﬂﬂd relief ! It was because the
water necessary for raising the level in the boiler had to come
from the supplementary feed at a temperature much below that of
the water in the boiler, and the admission of this feed produced
a gerious reduction in the steam pressure. They all knew the
value of hot feed-water, and why they stopped for so many years
at the bot well was to him somewhat of a mystery, On the other
hand, how many of them had made attempts, on their own lines,
at feed heating ! In 1863 be was the second engineer of a steamer
running from Liverpool to Bombay, and the chief engineer of that
vessel conceived the idea of running a steam pipe from the boiler
into the hot well, and thereby increasing the temperature of the
feed, That attempt was not altogether o failure, but it was not a

success, and was discontinued. It was another illustration of the
fact, bowever, that we were sometimes very near success without
knowing it ; and had they had better materials and appliances for
the purposes of that experiment in 1863 there is no saying what
might not have been the results. The idea of the chief engineer
in making the experiment was not primarily for the pu of
heating the feed. He thought that when the natural draught was
so very sluggish, as it was so often in the Red Sea, this heating
of the feed-water would enable them to get better steam, and thus
increase the speed of the vessel. He—Mr. Lawrie —said at the
time that it was very much like robbing Peter to pay Paul, but
the chief engineer replied that he wouold not mind robbiog his own
father if he could reduce the time occupied between Suez and
Bombay by two or three hours, After referring in some detail to
several of the comparisons set out in the paper, Mr, Lawrie alluded
to the trials described by the author which bad been carried out
on board the New Palace steamer La Marguerite. Mr. Halliday
had very fully described the experiments that were made in that
ve:sel, but in regard to the reference by the author to the steam
pressure of 105 1b. per square inch, he—Mr. Lawrie—might explain
that that was a very easy full spced for La Marguerite. She
happened to be on a run where full speed was not required, but,
as Mr. Halliday explained, when the feed heater was used the
steam kept rising, =0 that they had to close the dampers.
When the feed heater was turned off they had to reverse
the operation and open the dampers; so that by using the
feed heater the advantage was, keeping the steam pressure at
the same height with a considerably less coal consumption and a
restricted draught. He had been somewbat surprised to read an
article in THE ENGINEER, in the course of which the writer, refer-
ring to feed-water heaters generally, said, “ Waste heat is not
utilised in any way.” Now, if by closing the dampers an engineer
using a feed heater consumed less coal per square foot of fire-grate,
with a very much lower rate of combustion, and still retained the
same funnel temperature, he—Mr. Lawrie—maintained that there
was a decided saving of waste gases. They were putting less air
through the furnace, through which it passed more slowly, and
there must surely be a saving of heat ; otherwise where did the
heat come from that produced the steam ! The writer of this
article said, further, that ‘‘ nothing is to be had for nothing in
this world, and it would seem clear that there must be a reduction
of the temperature of the waste heat,” But it was not suggested
by Mr, Halliday that any more heat was taken out of the steam
than was put into it. What Mr. Halliday did say was, that by
the adoption of the feed heater a better use was made of the hot
gases. Mr. Halliday showed them that in estimating the economy
of the feed heater they must take into consideration not only the
heat that was put into the boiler in the feed, but also that more
heat was taken through the heating surfaces, The author showed
that the higher the temperature of the feed the greater was the
speed at which the water moved in the boiler over the heating sur-
faces, and the quicker did the water carry away with it the heat
from the surface of the plates. In other words, when the feed
was heated it influenced not one, but two things—tihe heat taken
from the steam, and the heat taken from the hot gases. This was
the explanation put before them by the author, and as it was the
only reasonable theory that had been suggested, ho thought they
were bound to accept it.

The Chairman reminded the meeting of the suggestion made by
Mr. Hawthorn, that the time was fast approaching when the pre-
sent surface-condenser might be done away with altogether, his
idea being that there was more force wasted in using the air
pump than was gained by means of the vacuum obtained,

Mr. Lawrie said that experiments on the lines indicated by Mr.
Hawthorn had been tried, and an attempt had even been made to
pump the steam back into the boilers. Indeed, hc believed an
idea was propounded for sending a thousand-ton steamer round
the world on a consumption of about ten tons of coal, but he was
not aware that any attempt was ever made to give effect to thas
idea.

*Mr. Sage said that a vast amount of ingenuity had been exer-
cised in designing and constructing feed heaters which heated the
feed by means of steam taken from the boilers, but in his opinion
it was not beyond the ingenuity of the engineers of the present
day to dﬂuign a method of heating the feed by means of heat
which would otherwise be wasted.

The Chairman thought it was apparent to all engineers that
something ought to be done with the waste gases, and related an
experience with a kind of feed-water heater fitted 1n the smoke-
box. The great objection to the heater was that it stopped the
draught, while the tubes after a short time became clogged, and
had to be taken out. When this steamer reached her outward
port, this water heater was removed, and, as a matter of fact, the
ship steamed a good deal better without the water-heater than she
did before.

Mr, M‘Laren gave some particulars of a system which, it was
stated, conduced greatly to boiler economy, and which consisted
of pumping a special mixture into the boiler along with the water ;
but in answer to the ('hairman he said he was unable to state the
cost of the mixture.

Mr. Hulme described some trials with feed-water heaters, and
the difficulties encountered and overcome ; and after some remarks
from Mr. Cook and others,

Mr. Halliday replied. He referred in some detail to the action
and circulation of the water in the boiler as bearing on the question
of the economy due to hot feed, and said that one advantage of
using a feed heater was that less air went into the boiler with the
water. Air in the water had the effect of causing pitting in the
boiler, If they got rid of the air they got rid of the p'tting. The
feed heater also got rid of the oil, and without the oil they got a
better transmission of heat through the plates. The ideal system
of feed bheating was that which heated the feed to the tempera-
ture of the water and steam in the boiler ; and it was impossible to
heat the feed up to this temperature except by means of a feed
heater which used the waste gases, Live steam could not be a
perfect feed-water heater. The only possible perfect water heater,
from a theoretical point of view, was a heater in which the feed
was heated by the hot gases,

On the motion of the Chairman, seconded by Mr. Aukland, Mr.
Halliday was accorded a hearty vote of thanks, and it was
announced that the discussion on the subject would be adjourned
until the second Monday in December, when a paper on *‘ Electric
Lighting " will also be read.

A vote of thauks to the Chairman concluded the meeting.

LEEDs ENGINEERS' DINNER,—The thirty-third annual dinner of
the Leeds Association of Engineers took place on Saturday evening,
December 3rd, at the Queen's Hotel. There was a large attendance.
The chair was occupied by Alderman F. W. Lawson, Professor
Goodman being the vice-chairman. After the loyal toasts, the
Chairman, in giving ** Prosperity to the Association,” said it was
mainly to the engineering trade that Leeds had attained to the
position it occupied. Although the engineers were all full of trade
in Leeds, yet they knew they had to compete with foreigners, In
1873 he was at a dinner given to the nyitish exhibitors at the
Vienna Exhibition, and it was then said we had no need to fear
the competition of any nation which allowed their women to go up
ladders as bricklayers’ labourers — that being the practice in
Austria. At that time it was quite unusual to have in Austria any
other than a British engine, Now it was quite unusual to have a
British engine, and still the women went up ladders as bricklayers
labourers, It would be necessary to exert all their powers to have
the engineering works of Leeds and this country not only abreast
but ahead of the times. After various other speeches, Professor
Goodman proposed ‘“The Engineering Trades,” and Mr. J, H,
Wurtzburg responded. Mr. R. Lupton gave “Our Honora
Members and Guests,” which was acknowledged by Mr. J, 1?:
Wicksteed and Mr, E. Matheson. Other toasts followed,

LETTERS TO THE EDITOR.

(We do not hold ourselves rmnﬁk}fﬂr the opinions o, our

BRITISH AND AMERICAN MACHINE TOOLS.

Si,— Your leading article on the above subject is too meek and
mild, and does not, in my opinion, go far enough. Like yourself, I
have no object in * puffing " American tools ; the only end I wish
to serve is to try and arouse British toolmakers to the actual reality
of their position, and this from the point qf view of a user and
purchaser of machine tools. You have putin a few words the real
distinction between the American and British toolmakers by say-
ing that the former do not wait for their customers to tell them
what is wanted, but show them how mnch more and better work
can be done by new over old methods, Very few cases indeed can be

inted out where the British toolmaker has done this. I am afraid,

rom conversations I have had with someof our too!lmakers, that they
despise or affect to despise both American machine tools and Ameri-
can methods. These gentlemen, like the ostrich, bury their heads
in the sand, and won't see what is going on about them. They tell
me constantly, ““Oh, yes, American tools may be good enough for
the cycle trade and other light work, but when it comes to general
engineers’ tools, where are they'!” The answer, and the very
correct answer, is, ‘* That the American tools are there, viz., In
eneral engineers’ shops, &c., and are likely to increase much faster
in number than British tools.” You, Mr. Editor, bave a scrt of
feeling that way yourself when yon say that it is beyond conten-
tion that no finer tools of large size are made in any part of the
world than in Britain. I am not so sure of that. lLet us go into
detail. Where can you find finer designed or better constructed
boring and turning mills—sometimes called horizontal lathes—
than those made by the Niles Tool Works, Bullard Company,
Pond Company, &c.! In fact, such machines have not been made
in this country until a couple of ﬂeurs ago, with the exception of
Messrs. Richards and Co., Manchester, who make them only in
small sizes. Those now made by one or two Manchester firms are
not so well designed as the American, because of want of ex-
rience in their use and construction. Their prices are as high,
if not higher than the American, and as for time of delivery, well,
the least said about that the better.

What about milling machines?! It was undoubtedly the
Americans who showed nus what the milling cutter could do, and
anyone unprejudiced will undoubtedly confirm my belief. that not
only in small milling machines, but in large plain or slab milling
machines, they stand pre-eminent. T am well aware that there are
one or two firms in this country who make such large machines,
but they have not had the experience in them that our cousins
across the water have, and this can be seen in the designs of their
various types of those machines, _

Sometime ago I wanted to buy an automatic gear cutter. I tried
the only firm in this country who advertise themselves as makers of
such ; their price was not only higher than the American mako,
but they wanted nine months to deliver it, while their machine
was inferior in design and construction to the American. The fact
of the matter is, there is to-day no machine maker in Britain who
makes a push of automatic gear cutters. Here, curely, 1s an open-
ing for some one who is wide awake enough to take advantage
of it.

What about capstan and turret lathes ! What firm or firms in
this country except Alfred Herbert, Limited, of Coventry, can
show us such a line of these tools for both bar and casting work
as the Americans ! If some of our toolmakers would either study
themselves, or appoint some one with a head and brains to study,
say, the Jones and Lawson, Gisholt, Bullard, and the Dreses and
Mueller capstan and turret lathes, they would find what a great
saving in manufacture is caused by the use of such tools, and the
wide ficld which is open in this country for good firms to take up
their manufacture.

What about planing machines! The largest and best planes
wade in this country are made on the Amerncan Sellers principle,
but even then they are not up to date in speed. 'There are no
firms in this country to-day who can cffer a good plamng machine
with a cutting speed of 20ft., and a quick return speed of BOft,
These are the lowest speeds of the American planes. Further, let
anyone stand beside an American plane while it is at work, one can
hear oneself speak ; but let him stand beside a British-made plane,
and one has to shout, so great is the noise as compared with the
American, The secret is that only cut gearing properly designed
is used, and notwithstanding their quick speeds all are beautifully
silent. Again, where can we buy in this country planes which give
the user such a range of feeds as we find in the American! With
the latter you can have from ., up to an inch, and sometimes more
than that. The broad feed in tinishing cuts is invaluable, but you
can’t get it on a British plane.

What about horizontal boring machines! Anyone conversant
with this branch will find ample food for comparison if he reads an
article on American horizontal boring machines in a recent issue of
Cassier’s Magazine, 1 recently wished to buy one or two of these
machines, and asked several British makers for prices, The type
which suited us best was priced at £335. 1 declined to pay such
a price for the machine, and tried America. The result is that I
am getting a better machine delivered f.0.b. New York for £240,
and delivered in one-fourth the time of the British tool. Further,
a guarantee has been given—voluntarily on the makers’ part—that
this machine will bore and face both ends of a cylinder at one
time, and that it will finish in this manner uwine cylinders 10in,
diameter by 12in. long in ten hours. 1 ask, where such a machine
can be bought in this country that can do this? 1 know that this
has been done by many American machines.

What about drilling machines ! Where can anyone buy a
drilling machine in this country with a movable head, asis common
in the American vertical drilling machines! The head can be
moved down close to the work and so support the spindle ; heavier
cuts and stronger feeds can be given to such a machine than if the
spindle had to stand out some inches. Further, in some American

rills the double gear can be thrown in and out of gear without
stopping the machine—a featare which is valuable in tapping holes,
A much greater range of feeds is given on the American drill than
in ours, while automatic stops to the feed are quite common, but
on our own tools | have never seen one fitted.

What about lathes?! About the ordinary sliding, surfacing, and
screw-cutting lathes, I am not such a lover of the American
machine. The feature 1 do not like in them is the tool rest.
They are made far too weak and flimsy for heavy cuts, but our
toolmakers must not think that this will escape the attention of
the Awerican toolmaker. The great feature they possess is that
they find out themselves the weak points of their tools, and alter
or adapt them to suit all requirements. "The British maker is con-
tent to wait till his customer complains or kicks up a row, and
then, perhaps, the next machine he makes he will alter, There
are, however, many points for admiration in the American lathes.
One very desirable feature is the friction back gear. Among the
whole list of our toolmakers, I know no one who advertises
friction back gear to their lathes. 1 am speaking, of course, of
ordinary lathes, not special tools such as turret and capstan lathes.
Again, any one examining an American lathe will see two project-
ing pieces of metal on the fast headstock below the cones. These
are cast on the headstock to prevent the belt slipping into the
back gear and getting chewed up, which, as any one knows, is done
from time to time. These simple bits of metal are nothing in
themselves, but I have not seen a British lathe possess them.
Further, there are only one or two firms in this country, and that
only recently, that can offer you a lathe with several ch s of
feed to the back shaft, without requiring to use change wheels.
Lang’s and one or two other firms are the only ones in this coun
who can do this. The old style was that the turner had to hunt
about for his change wheels, pull off those he had on, and put on
others, and perhaps he puts on the wrong ones, the feed oftener
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being too slow than too fast, Also, where can we buy a British
lathe to cut a range of different threads without the use of change
wheels! | answer that there is not such a lathe made in this
country. You can buy these from half a dozen American makers,
all of whom make a strong point of them. Lathes with automatic
stops to the feed in Britain cannot be had ; they are common with
our cousins,

What about keyway cutting machines! So far as I am aware.
there is only one firm in this country who has a line of these, and

it is an American patent. The patent, I understand, is in the
tool used, and not in the actual machine itself. Sometime we
ordered one from the firm in question. The “rig out” of tools

was to cost more than one and a-half times the cost of the machine.
We were prepared to pay this, as we saw a saving, Nine months
passed, and no machine came. We cancelled the order, bought one
i America for less than one-half the price of the British machine,
and it was delivered at our door six weeks after the order was
given. No machine could give us greater satisfaction, both as to
quality and quantity of work, than the one we have. Why do not
some of our toolmakers take up the making of keyway cutters !
I'here are practically none to be bought here. A splendid oppor-
tunity lies open here,

This letter is longer than | auticipated, so I refrain from going
further into detail. 1 only wish to say that the British makers are
living in a ** fool's paradise,” and that they will get a rude awaken-
ing the first slack time that comes. They are busy now mostly on
our own home demands, the foreign trade—Britain's greatest
trade—is being neglected, and the American is filling Europe, &c.,
with their splendid tools. What a difficult matter it will be to oust
them, is known only to those who have attempted similar things in
other lines, Go where you will on the Continent, you will find
American tools baving a sale before British tools. Explain it if you
can. 1 cannot, except on the ground that they are better tools,
and better brought to the people in want of them. I have been
told by some toolmakers here that even if they made as good tools
as the American, they could not command the high prices. That,
in my opinion, is a fallacy. The one thing the toolmaker has to
dois to convince the purchaser that his tool is better than any
other make, and he will get his price. It is a mistake, however,
to suppose that the Awerican machines are high in price as com-
pared with those of our own good toolmakers. 1 have given
instances where they were cheaper, and I could multiply them.

Gas and Oil Engine Works, Hroaw CaMPBELL,

Halifax, December 5th,

THE DIESEL RATIONAL OIL ENGINE.

Sin, 1 have read with great interest the article which appeared
a few weeks ago in THE ENGINEER on the Diesel oil engine, and
also the article which appeared in your issue of October 15th, 1808,
The conclusion at whiugml have arrived is that the use of the
word ‘‘ rational” in describing this engine is not justifiable, and
| shall feel obliged if you will grant me the small space necessary
to give my reasons for coming to this conclusion. The subject
of gas and oil engines has become one of very grave importance,
and there are already many who think that the days of stationary
steam engines are numbered,

The engine described in your issue of November 15th, 1808, is
stated to have given out nearly 20 brake horse-power when run-
ning 175 revolutions a minute. The explosive cylinder is 9 Sin,
diameter and the stroke 15'7in., so that the volume swept out
by the piston during the compression stroke is 68 cubic feet a
minute. According to the diagram it is compressed to about
344 1b. absolute, The value of 7 for air lies between 1'3 and
1°4. If we assume that the pressure of the air in the cylinder
before compression was 11 Ib, absolute, the ratio of voluminal
compression will be 1669 to 1 if y=1"3and 15 8tolify =14,
Corresponding to a voluminal compression of 16°9 to 1, the total
volame of the charge per minute will be equal to 6326 cubic feet,
and the compressed volume to 374 cubic feet, and to the ratio
13°8 to1 to 64°'14 cubic feet and 4°64 cubic feet respectively.
According to these data, the nct indicated horse-power required to
compress the air, if the compression is adiabatic, will be equal to
13°7 indicated horse-power if ¥ = 1°3J, and to 14'4 indicated horse-
power if y =11,

The oil is not mixed with the gas until after the air has been
compressed in the explosive cylinder. The oil is then forced into
the compressed air in the explosive cylinder by means of air com-
pressed to much higher pressure pumped into a receiver. The
diameter of the air piston is 2°7in., and the stroke 7°8in. The air
pump does a full working stroke each revolution, so that if we
allow “Zin, for clearance the volume of the air at atmospheric
pressure pumped in 175 revolutions would be equal to 4°62 cubic
fecet. This 18 compressed to about 725 1L, absolute before the
piston reaches the end of its stroke. During the compression
stroke in the explosion cylinder the air is aﬁuiittﬂd to the oil
chamber directly 1t is compressed to 725 1b., and in consequence of
this the pressure falls from 725 Ib. down to nearly the maximum
pressure in the explosion c¢ylinder before the piston reaches the
end of its stroke, so that the work done by the air pump during
this stroke will be less than when the air is pumped into the
. receiver against 725 |b. pressure. [ make the indicated work in
both strokes to be equal to about 1'4 indicated horse-power if
¥ =13, and 1'7 indicated horse-power if ¥ = 1°4, In the case
of gas engines the difference between the indicated and brake
horse-power covers not only engine friction, but also the work
done in the exhaust and charging strokes, and the difference
between the work done in compression and the work that would
lie returned in expansion if no explosion took place, This last is a
negligible quantity when the initial compressive pressure is less
than 100 b, In the gas engine trials of the Society of Arts the
mechanical efficiency on this basis of the Atkinson gas engine
was found to be equal to 85 per cent., of the Crossley to 86 per
cent., of the Grittin to 81 per cent. The work done in over-
coming machinery friction would probably not amount to less
than 13 per cent. even in the case of the Crossley gas engine.
The mechanical effiziency of the Diesel engine is stated to
b2 equal to only 75 per cent., but in this case the difference
hetween the indicated and brake horse-power covers the work
done in pumping the air into the receiver, Taking all points
into consideration, 15 per cent. of the indicated horse-power
cannot be regarded as an excessive allowance for machinery
friction in the case of the Die=el 0il engine. From the above
data we get the following analysis of the work of the Diesel
engine, corresponding to the valuer y = 1'3 and y = 1°4.

y = 1'8, 1.H.P. B.H.P.
Net work done in compression in explosion evlinder 137 .. —
Not work done in cotnpression in ade pumpir g . 1'4 ., —
151 177
Not external work measured by bruke . — 19°8
Gross work done in expansion ., , 441 370
y = 1"4.
Net work done in compression in explosion exlinder 184 .. —
Net work done in compression i air pumping.. .. 17 —_
16°1 190
Net external work measured by brake. . s e - 108
(iross work done in expansion.. .. .. 42 6 .. B8°8

It is stated that the consumption of oil per brake horse-power
per hour during the trial was “54 1b., so that for 19°8 brake horse-
power the hourly consumption would be 10°7 1b. The thermal

wor of 1 1b, is stated to be equal to 18,370 B.'T.U. If we put the

.T.U. equal to 772 foot-pounds, the value adopted by Mr, Bryan
Donkin, the mechanical equivalent of 1 1b, of the oil burned per
hour would be 7°16 indicated horse-power, so that the mechanical
equivalent 10-7 b, would be equal to 766 indicated horse-power.
In the following table of heat distributivn the percentages are

those given in Mr. Bryan Donkin’s report of October 156th, 1807,

The corresponding indicated horse-power have been cal
culated by
myself on the h:lfn of "7 per cant.}mﬂchanit:al efficiency, ) :

Heat converted into external work 88°7 per cent. = 26°5 LH.P.

Absorbed in water jacket 80-0 = B
Dissipated in &umjnfn T S 315 X
Total .. .« 100 per cent, Tﬂ"-; LH.P,

This may be regarded as in practical agree i

value of the oil on the basis !:hnt the :ET Uu.mir;t wl:;? E: E?;gﬂm

;[;;;'F*Pdﬂ' I venture to think, however, that a heat efficiency of
i per cent. is an impossibility in the case of an engine of which

the mechanical efficiency does not exceed 75 per cent., and from

which the exhaust gasis discharged at nearly 601b, absolute pressure

and that the explanation is to be found in the value of the B.T.U .

adopted by Mr, Bryan Donkin. If we adopt 1000 foot-pounds as

:nrhiﬁ ‘Luluﬂ ut'ltlt:f ﬁl]il ; l:"dt'hetil:ierl?ml power of 107 1b, of tﬁg oil used

e equa 7 indica .
the futlmiring table of heat disl‘.rihﬂur:i?m%:? = i

Heat converted into ex ternal work

26°8 perecent. = 26 5 I.LH.P,
Absorbed by water jacket . 40 0 I e | - E‘J'E; e
Absorbed in alr pumping and i
overcoming friction, &e. ., 61 i3 = 67
Dissipated in other ways ar'1 i3 = 265 2 ::
100 per cent. = 992 LLH.P.

Th.'f final pressure on the eve of exhaust is about 59 1b. absolute.

I'be indicated horse-power required for air compressing and
pumping and giving out 198 brake horse power, plus 15 per cent.
allowance for machinery friction, is according to my calculations
for the value ¥ = 1°3, equal to 44 1-horse power, According to
the value of the indicated horse-power calculated from the diagram
on the assumption that the work given out in compression would
be equal to the work given out in expansion, if no oil was added,
?ﬁj 267 horse-power, the total indicated horse-power would be as
ollows : —

Net indicated H.P. ealeulated from the diagram
Work done in compressing and air pumping. .

Total .. 444 |,

As the work given out by expansion would certainly in the case
of a water-jacketed cylinder be less than the work done in compres-
sion, the work calculated from the diagram, by means of the curve
of expansion, would bave been slightly more than 26 7-horse power,
The agreement between the results attained, however, so nearly
agree that we may regard them for all practical pu 3§ as
identical, In addition, therefore, to the vis vivu expended by the
fly-wheel in producing as nearly as possible an equal distribution
of the power generated in one stage through the four stages of the
Carnot eycle, sufficient will have to be expended on the stage of
compression alone to give out from 47 per cent. to 49 per cent, of
the gross power generated on the working expansion stage. In
the case of engines which do not compress the charge to more
than 80 Ib, pressure, which was the case with the engines tested
at the Society of Arts trials, the work done in compressing may
be regarded from this point of view asa quantité negligeable. In
the report of the judges the following particulars relating to the
fly-wheels of the three engines tested have been given :—

Atkinson, Crossley, Griftin,

267 LH.P.
17T

Mean periphery veloeity per second in
L T T e 80 45 52
Welight of wheel per indicated horse-
powerinpounds .. .. v er ce e 131 ]| T4
What must be the periphery velocity of the fly-wheel in the case
of the Diesel oil engine, and its weight per indicated horse-
wer, in order to cnable it not only to distribute the effective
rake horse-power as nearly as possible uniformly during the four
stages, but also to give out in one stage from 47 per cent. to 49
per cent, of the gross power generated in another stage, without
entailing a greater divergence from the mean velocity than that
which occurred in the case of the three engines tested.

The oil used is described as petroleum. It was, however, a dis-
tillate of petroleum of the following composition : —Carbon, 85°13
per cent.; hydrogen, 11°21 per cent.; oxygen, 0" 66 per cent. ; total,
100 per cent, It was, therefore, a pure hydrocarbon oil. It is
quite right to describe petroleum as a hydrocarbon oil, because its
principal constituents are hydrogen and carbon, but we are not
Justified in describing a pure hydrocarbon oil as petroleum for two
reasons, Firstly, because it is not petrolenm. Secondly, because
it can be obtained from other sources than petroleum, The
makers of the lornsby-Akroyd oil engine claim to get a brake
horse-power per b, of ¢crude petroleum, from which not even the
solids have been separated, The commercial value of 11b. of
crude petroleum is less than half the value of 1 1b. of pure hydro-
earbon oil, so that, if both claims are equally reliable, the Hornsby-
Akroyd engine is a more umuumimﬂ working engine than the
Diesel o1l engine. It is claimed that the Diesel oil engine is
noiseless, because no explosion is said to take place, but this is an
error. 'The noise in the case of gas engines and cannons is not
produced by the explosion within the cylinder, but by the impact
of the exhaust gases against the air. The pressure in the case
of the Diesel oil engine on the eve of exhaust is, according to the
diagram, from 101b. to 201b, wmore than the wusual exhaust
pressure, so that, if extra precautions are not taken to smother the
noise produced by the impact on the external air, the Diesel oil
engine will be more noisy than existing gas and oil engines,
There i1s another cause of noise in machinery, that due to the
motion of the working parts, In point of simplicity of eonstruction
the Hornsby-Akroyd is much superior to the Diessl engine, and
will, therefore, in thiz respect be less noisy. It seems to me
that we cannot give a correct description to the Diesel oil engine
without adding a monosyllabic prefix to the word * Rational.”

December 2nd. ONLOOKER.

THE PATENT-OFFICE LIBRARY.

S, —On the 20th July last, page 105, you published an article
on the Patent-oflice Library, and in your issue of last week there
is also an article on the same subject, criticising with some
severity the arrangements which you seem to have approved of
only four months ago. The impression which a person un-
acquainted with the Library would form from your latest utterance
must be most unfavourable, e would be led to believe that the
Library is very imperfect, and that is the impression you evidently
wish to convey by the closing words of your article last week,
whilst four months ago you spoke of it as “* a fine collection.” You
also call attention *‘to the importance of a good ecatalogue,”
thereby implying that the present catalogue is not good.

| am afraid that | shall be locked npon as a partial witness,
having had a good deal to do with the Library. I was responsible
for recommending the purchase of some thousands of volumes,
and many a battle I have fought with the experts of the
Stationery-office, who thought they understood the requirements
of the public and the scope and objects cf the Library better than
[ did, You compare it unfavourably with the British Musgeum,
which, ever since i1ts foundation, has been in a position to claim a
copy of every English book published. But even in this depart-
ment the Patent-office Library has no reason to be ashamed of its
collection of technical, industrial, and scientific literature, espe-
cially as regards the Transactions of societies, The British Museum,
however, has no rights over American and continental publishers,
and, as s foreign books, | have no hesitation whatever in
claiming on bebalf of the institution with which I was so long con-
nected a marked superiority over the British Museum, and over
every other library in England. When the Royal Society's
‘“ Catalogne of Scientific Papers ” was being compiled, the editor
and his staff spent many weeks at the Patent-office Library, work-
ing upon books which were not to be found elsewhere in London,
I remember many instances in which persons have been referred
to the Patent-oftice Library by the officials at the British Museum,
and on one oveagion this was dono in my hearing,

Your suggestion that a book should not be placed permanently
upon the shelves until it had undergone a period of probation,

when its merits should be weighed by a body of ex stam
you as a barbarian in literary matters, If adop tll.xt:’ Lihmf;
would be in a state of constant flux, and you would be am t

the first to complain, What would yon say, if you found that a
book which you had consulted, say ten years ng{r, and wished to
look at n, had been removed by order of the experts ! Nothing
18 sacred to persons of that class, and they would even lay
profane hands on the early volumes of THe ENaiNEER, to make
room for something more ‘“‘up to date.” It just occurs to me
that several volumes of the British Museum set of your journal
want the indexes, and are therefore partly useless, The **ideal
library,” to nse your phrase, must contain not only books of the
present day, but also those of the past, in order that a true view
of the history of a subject may be arrived at. These are days of
retrospection, as is proved by the purely historical articles which
are cmmt.untf;.r appearing in_your columns. I was very much
struck by an observation made to me many years ago by a well-
known publisher and bookseller now dami Speaking of the
Patent-office Library he said, *“‘It is your business to collect
costly books, which few can afford to buy, and so-called * rubbish '
which few can afford to keep. The rest will take care of itself.”

I have very little knowledge of the Dewey system of classification,
but it appears to have one merit, for it can {ve worked out to any
number of places of decimals. But after all it seems to e, as a
practical librarian, that it matters little what system of classifica-
tion be adopted, so long as a book can be readily found, The
Patent-office Library is, as you know, housed in temporary
premises, but when it is re-established in its permanent home |
suppose that a copy of the catalogue of authors and subjects
bearing the *‘press-mark " of each book will be provided for the
use of readers. | donot see why a person who only wishes to consult
a particular book or books, or to make a search on some restricted
subject, should be called upon to master a complicated system of
clawification. The merits of Dewey's method cl}i’d not seem to be
80 apparent to you on the 20th of July as they are now.
that some of your readers who have actual
the present arrangements will come forward and state their views
on the matter. But, however elaborate the catalogue may bhe,
and however minute the classification, the ““living voice " of the
intelligent librarian whose heart is in his work will still be useful as
a guide, and this, [ believe, will be found at the Patent-office.

5, Dartmouth Park-road, N,W,, Ricuarp B, Prossen,

November 30th.

[We are sorry that Mr. Prosser should have so entirely mis-
taken the meaning of our article on the Patent-office Library,
I'bat article was intended to advocate the construction of a complete”
scientific library round the existing collection as a nucleus. There
are at present limitations to the scope of the Patent-office Library
which we wish to see removed, We do not question for a moment
1ts ugefulness, as far as it goes ; but even Mr., Prosser, to whom
very much of its present position is due, cannot claim that it covers
completely all branches of science. It is the library of the in-
ventor, not of the scientist. With regard to the catalogue, we
wrote with the first volume of the latest edition before ns. We
have no hesitation in saying that it does not give the slightest
direct indication of where a book is to be found on the shelves.
Most large libraries have now-a-days card slip catalogues arranged
on some system. If there iz such a thing at the Patent-office, it
is certainly not placed in a prominent position, and we imagice but
few readers know of its existence. How Mr. Prosser has managed
to construe a few words of praise of the British Museum into an
unfavourable comparison hetween it and the Patent-office Library,
we are at a loss to understand, and also we fail to see what grounds
Mr, Prosser has for supposing that we advocate the removal of
books that have once appeared on the shelves. Books under con-
sideration might be put on special shelves, Our article of the 20th
July was descriptive of the temporary premises, was in no sense
critieal, and was written before the new catalogue appeared, Kead
by an unbiassed person, we think no contradiction between the two
articles in question will be found.—Eb. E.]

: | hope
ractical experience of

Stit,—I have read your article on the Patent-office Library with
much interest, Permit me tosupplement your excellent comments
with a few remarks and criticisms.

The Patent-office Library occupies a peculiar position. It is very
largely a national institution, intended to subsasrve a special pur-
pose. That purpose is to assist those who invent and take out
patents, It s the easiest thing in the world to forget this, If it
18 kept properly in mind, it will be understood that the Library
is not to be jndged by ordinary rules. What might be very
meritorious in a free library, for example, might be quite
wrong here. What might answer admirably, or even be of vital
necessity in the British Musenm Library, or that of the Guildhall,
may be quite out of place in the Patent-office Library. This last
must be judged on different grounds. Take, for example, the
British Museum system, by which a list has to be handed to the
librarian, and the reader has to wait, sometimes for a long period,
before he gets bis books. That system would be quite out of
place in the Patent-office Library, in which the reader ought to be
able to help himself to what he wants with little or no aid from a
librarian. The Patent-office Library is used by busy men for
reference, far more than for reading, and everything should be
done to reduce the labour and time spent in referring. It is not
easy, with a due rd to your space, to make what | mean uite
clear to those Whm not use the Lib for professional purposes,
Those who do will recognise at once the force of what I say,

My memory easily carries me back thirty - five years to the
time of the Great Exhibition of 1862, The whole of the hooks,
specifications, and =0 on, of the Patent-office were then stowed
away in the dismal corridors of the ground floor in Southampton-
buildings, It was an old joke that access was obtained to the
Patent-office from Quality-court through a passage, on one side of
which was the office of the Commissioner in Bankruptey, facing
which was the office of the Commissioner in Lunacy. The intelh-
ﬁﬂnt foreigner regarded the Library with laughter and contempt.

'hen came the library nearly at the top of the house, and as
years went on the indefatigable labours of Mr, Richard Prosser,
assisted by the late Mr, Allison, worked wonders. Mr, Prosser
had a terribly uphill battle to fight, Red tape bound the Patent-
office. A do-nothing 5»“::_'; governed every one, But in the end
Mr, Prosser triumphed, and the Library became worthy of the
name, But up to the time when Mr, Prosser retired and Mr. Allison
died, there was no adequate catalogue, and I think one reason
was that Mr. Allison was a catalogue in himself. Everyone who
wanted to consult books on any subject went to him. 1lis courtesy
was boundless, and knowledge of what was in the Library compre-
hensive and yet detailed. Mr, Prosser no longer guides ; Mr,
Allison no longer helps. Two special, peculiar, and invaluable
features of the Patent-office Library are withdrawn. In their stead
we must have ordinary methods of working. The patent-office
must be run on orthodox lines, with librarians and clerks and a
catalogue. The question to be decided then is reduced to this :
Is the catalogue the best possible ; is the ar ent on the
shelves the best ible, for what is above and beyond all others a
national reference library! | in common with many others who
use the Library do not rd either the catalogue or the arrange-
ments as the best, But I live in hope, | know that the existing
premises are temporary. It is no disparagement to those who now
control it if 1 suggest that when the new premises are ready and
the transfer takes place, Mr. Prosser should be asked to give his
assistance in completing the work which he .

In saying that | am not satisfied that the Library is now all that
it might be, it is probable that I shall lay myself open to censure,
I regret this, but I cannot help it. A somewhat extensive know-
ledge of librarians convinces me, tirstly, that every librarian has a
system of his own; secondly, that his system is the best possible ;
thirdly, that the arrangement of bis own library cannot possibly
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be bettered until he gets more money ; lastly, that no library ever
has money enough spent upon it. I do not suppose that Mr.
Hulme, the Patent-othice librarian, is an exception to the general
rule, and it is not likely that he will be satistied with what I have
written. 1 do not mean, however, to imply for a moment that he
has not done his best, and 1 do not suppose that he holds that he
is above criticism. | admit, however, that it seems scarcely fair to
find fault and not particnlarise. But my excuse is that I could
not possibly bring myself to make the demand on your space that
a thorough overhauling of all the arrangements would need. |
must rest content with the assertion that the Patent-office Library
cannot be considered perfect while there remains to be done any-
thing which can facilitate the laboursof lawyers, engineers,'chemists,
patent agents, or indeed of anyone of that great army continually
an%xll]gad in developing our national industries.
0

Temple, December 3rd. THOMAS PINCH.

CEMENT SPECIFICATIONS FOR MARINE WORK.

Stit,—The usual specification for cement for this class of work
Insists upon a high tensile strain test, and also a high specific
gravity. Four hundred pounds per square inch for a briquette
made of neat cement at seven days, and a specific gravity of 315,
are by no means uncommon stipulations.

A high tensile strain result can be obtained, to a certain extent,
by hard burning and fine grinding ; the hard burning also tends
towards a high specific gravity, though the fine grinding is against
it. A high percentage of lime, however, means high tensile strain
results and high specific gravity, and is the means generally
employed by manufacturers to obtain these results, and so ma'ce
their cement conform to the engineer's specification.

As a precaution against too great a percentage of lime being
employed, the engineer knocks up some thin cakes of cement,
places them in water, and examines them from time to time, to
see whether the cement shows signs of blowing ; he is generally
satistied should such si not be very pronounced, This test, to
my mind, 1s very rﬂuglgn:nd ready, as a very heavy percentage of
lime requires to be present before the cement cakes show marked
signs of blowing. 'Fha fact of the test briquettes withstanding a
tensile strain of 400 1b. or more, and having a specitic gravity of
315, is sufficient in itself to prove that the cement contains a con-
siderably greater percentage of lime than the silica and alumina
can combine with.

The object of having an excess of lime beyond what is required
for combination with the other ingredients is, 1 imagine, to make
sure that each particle of silica, or alumina, shall have a particle
of hme adjacent to combine with, when the Frnger time comes,
Very intimate mixing of the ingredients will effect this to a
certain extent ; but there is always the probability, if only just
sufficient lime is used, that part of the silica and alumina may
E:BI::EI)O contact with the lime. To avoid this an excess of lime is
employed. This excess of lime, if not too great, may be of ad-
vantage in a cement which is to be employed in work hardening in
the atmosphere, or in fresh water, but when the work or concrete
is to be placed in sea water whilst in an unset condition, this
excess of lime is highly injurious, delaying if not entirely prevent-
ing the hardening of the matrix.

It is important to remember that in the hardening of the faces
0° blocks and other concrete work exposed to the atmosphere, the
element of the carbonic acid present plays an important part; a
small excess of lime may here be an advantage, whereas the
hardening of concrete below water containing no carbonic acid is
(quite a separate chemical process, What actually goes on in the
process of the setting of concrete immersed in sea water, and the
chemical changes that take place, have been fully investigated
and described by Dr, W. Michaélis, and it is to the discoveries of
this eminent chemist that I wish to draw the attention of English
engineers,

Dr. W, Michaélis has devoted many years to the study of this
subject, and written papers from time to time setting forth the
results of his researches and experiments ; yet, judging from the
general character of the specifications for cement for sea work,
very little notice has been taken of his work by engineers. Herr
Nadory Nador, a Hungarian eogineer, has quite recently been
drawing the attention of his continental brothers to the importance
of Dr. Michailis' discoveries ; so it would appear that it is not nn}iy
in England that these discoveries have been somewhat neglected.
Dr. Michaillis discovered, and conclusively proved, by exhaustive
oxperiments, carried on over a period of many vears, that the
disintegration of concrete placed in sea water whilst in an unset
or plastic state was due chiefly to the presence of free lime ;
that the combination of the sulphates in the sea water and free
lime in the cement not only set in motion agencies antagonistic to
the hardening of the concrete, but opened up the way for the sea
water, and naturally the injurious salts contained therein, to gain
access to and abstract the lime already in combination with the
silica and alumina in the cement, so in the process of time dis-
integrating the whole mass, He explains that the agencies at
work may be classed under two headings, ¢.¢ , (1) those that tend
to the hydraulic hardening, or, as I will put it, con=olidation of the
ass ; (2) those which tend to crystallisation, or expansion of the
mass. Free lime in the cement, and the sulphates in the sea water,
come under the latter heading, and as the expansion increases they
are gradually admitted to the heart of the work, which, if it bas
not me sufficiently consolidated to resist their attack, is finally
dissolved and crumbles away.

Of course the chemical action that goes on in concrete immersed
1n sea water is very slow, and we do not expect to see the work go
to pieces in a few months, or even years, after it has been placed
tn sifu.  But the action is going on nevertheless, and should the
crystallisation forces predominate, which, with a large excess of lime
in the cement, they are bound to do, the failure and destruction of
the mass is only a matter of time.

| have examined a good deal of concrete in sea work, concrete
only exposed at ebb of spring tides, and which was built in sitw,
My experience is that in most cases the matrix is not bard, but of
a fairly tough putty-like consistency easily scraped away with the
point of a penknife. I think that Dr. Michatlis' experiments go
to prove that this cement mortar will never harden, but on the
contrary, little by little lose its toughness, and eventually become
little better than mud,

In conclusion, I would invite those interested in this subject to
read, if they have not already done so, Dr. Michaélis’ contributions
to the Minutes of ** Proceedings” of the Institution of Civil Engi-
neers ; also extracts from other publications—they can then judge
for themselves whether ]| am nght, or not, in suggesting that
specifications for cement for sea work should take a very ditferent
form, or if this is not to be, that engineers should adopt the alter-
natives advocated by Dr. Michaélis, JOHN L, WATSON,

Allen-street, Kensington,

November Z8th.

=in,—Mr. de Michele's statement about testing cement with
sand is reasonable considering the different kinds of sand that
exist. In hiscement specification which he gives in THE ENGINEER
of the 2nd inst., there are tensile strengths given for seven and four-
teen days, showing an increase of §01b. on the square inch for the
extra seven days, Would it not be preferable to specify a percen-
tage of increase, as many cements give over 400 b, E-EII' square inch
for seven days, and even oceasionally are over 450 1b !

Three briquettes appear to be scarcely sufficient, as even the
most skilled tester at times has accidents in making experiments
as to the strength of the cement under observation. The quicker
the strain is applied the higher the result, and in most machines
the greater jerk the weight gives on the bar, often giving a result
101b. higher than the truth. This seems to point to moderation
of application of strain. The specification contains nothing about
the specific gravity or even the weight per bushel of cement.
Does Mr. de Michele claim that this is not necessary in a specifica-

tion? It is high time that the constituents of concrete other than
cement received more attention in drawing up specifications of
important works than they often do, as the cleanliness, sharpness,
size, and character of the ballast used affect the ultimate result quite
as much as the quality of the cement does.
Bushey Heath, Herts,,
December 5th,

ALFRED E. HURSE.

SAFETY MOUNTINGS FOR EMERY WHEELS.

Sik.—I bave naturally perused with great interest the corre-
spondence you have been recently publishing on this subject. If
it be true that there is nothiog new under the sun, inventors are
certainly the last people in the world to recognise it, and of
re-inventions there is no end,

Your readers have been taken back to earlier and earlier periods,
and I now beg to refer them to the Patent No, 3193 of November
11th, 1867, in the names of Frederick Ransome, Henry Bessemer,
and Ernest L. Ransome, in the drawings attached to which may be
seen the identical arrangement illustrated by Mr. Sterne. 1 have
a copy here, but anyone can satisfy himself by a visit to the Patent-
office.

One of my earlicst experiences with this shape of emery wheel—
viz., a thickened centre and a correspondingly-shaped side plate,
which naturally permits of a very large hole—wasin 1870, in which
year 1 first became connected with Ransome’s Patent Stone Com-
pany, of which Sir Henry Bessemer was chairman, and I well
remember such shaped wheels being made for a large Liverpool
firm. Later on, when a patent was taken out for a practically
identical article, | wrote in a friendly way to call attention to this,
and saying I should, of course, continue to use this shape whenever
I thought fit, and I have, in common with other makers, constantly
done so.

The idea is undoubtely good, and probably the only reason why
it has not been more generally adopted is simply that there is
practically no call from consumers for this or any other “‘safety
device,” becausc there is substantially no danger in the use of
emery wheels running at the usual surface speed of about a mile a
minute, and mounted in the common manner between two iron
side plates; of course, if used with ordinary discretion. _

If 1t be argued that accidents do happen, the reply is obvious: —
“In what department of life do they not occur!” Statistics
incontrovertibly prove that an actual workman is infinitely more
likely to be damaged by a falling chimney pot, a restive horse, or
even crossing an ordinary street, than by a bursting emery wheel ;
and the very fact of the attention that is excited by the very few
occasions of personal injury is an added proof of their rareness.
Natural grindstones come to grief infinitely more frequently than
artificially-made emery wheels, notwithstanding that the makers
of the latter are many and the experience of some of them 1s of a
very superficial character. In my own twenty-eight years’ expe-
rience of the particular trade, I am thankful to say the number of
accidents of which I have become sware has been exceedingl ﬂ
small, and in almost every case has been clearly traceable to suc
a shocking disregard of the most elementary rules of mechanics
and common sense as absolutely invited disaster. Most of the
older makers could fill many of your columns with a recital of the
startling experiences they have passed through in this direction.

While unwilling to obtrude too much personal remark, may I be
excused for saying that with all the runninﬁ, both for trueing and
testing of certainly over 100,000 wheels, during the above-men-
tioned period, not a workman bas been incapacitated by accident
for an entire day, notwithstanding the inevitable contempt bred of
familiarity.

Let us by all means guard against all kinds of danger to the
utmost of our power, both on the moral ground of acting towards
others as, under similar circumstances, we should wish them to act
towards us, and on the more modern condition of the exigencies of
Employers' Liability Acts ; but let us also avoid talking too much
of *‘ safety devices,” and thereby permit by implication an exag-
gerated idea of daxgger to creep into the minds of those who have
not carefully studied an interesting and uscful subject.

Westcombe-hill, Greenwich, S.E.,

December 3rd.

A. H. BATEMAN.

SNAKES AND SAFETY VALVES.

Sik,—The motto, *“ Truth is Stranger than Fiction,” appears on
the cover of one of your contemporaries, and the editor certainly
does his best to live up to it. As the avowed object of the maga-
zine in question is ‘‘ to publish true stories of actual experience,
avoiding fiction,” perhaps you can find space in your columns for
some remarks on one of the true stories which concerns engineers,

I happened to notice in the current number an illustration of a
snake coiled round a safety valve, which is apparently discharging
steam 1in considerable vufume, and being somewhat curious to
learn whether the snake did not find its position rather warm, |
read the article through, with amusement if not profit.

We are informed that the engineer in charge of the boiler lights
his fires, but that ‘*scarcely had the water begun to bubble”
when he is called away, leaving the boiler in charge of the hero, a
lad *‘ who had been about machine shops ever since his infancy,
and therefore knew as much about engines as do many certificated
engineers.” The next few pnranghs go to show that the com-
plaint sometimes made about the Lancashire boiler being a slow
steam raiser is quite unfounded, for we learn that ‘‘in the few
minutes that had elapsed since the engineer’s departure "’ the steam
was up to 110 Ib. The ‘‘ astounding photographs "—ueide cover—
show that the boiler is of the Lancashire type, none of your new-
fm':ﬁ:ed ““express " boilers.

e hero who knows so much about engines, on finding the pres-
sure somewhat high, makes a *‘ frantic dive” for the boiler-house
door ‘‘intent upen saving his life,” and when he cannot get out his
only idea of reducing the pressure is to get up on top of the boiler
and hold the safety valve open, this being, we are told, ‘‘ his one
chance.” This evidently would require considerable courage, as
the boiler is “ roaring " and ‘‘ making frantic lunges in hi¢ direc-
tion,”

However, he is baulked in his intention, for there happens to be
an enormous rattlesnake round the *‘supply pipe.” One would
sup that the writer means this for the feed-pipe, were it not
for the first-mentioned ** astounding photograph,” which shows the
snake round the safety valve, and also for the fact that it does not
seem clear why the bero did not get up somewhere else if the
snake were on the feed-pipe. Further, this pipe gets ‘' intensely
hot " as the drama proceeds, so perhaps the photograph is right, but
no explanation is forthcoming as to whether snakes like coiling
round bare safety valves at a temperature of nearly 350 deg.

I need not take up your readers’ time with the battle of the
snakes, and will conclude by informing them that finally the hero,
““ with one mighty blow, knocls off the sarety valve,” and is saved.

December ‘rd, R1cHARD McLAREN,

HIGH SPEED AIR PUMPFS,

Siit,—The remarks of Mr. Dunlop on the Edwards air pump in
your issue of the 25th ult. seem to imply that Mr. Edwards claims
the entire credit of a valveless bucket and ports in the barrel side.
These features, as is well known, are not novel. What Mr.
Edwards apparently does claim is the mechanical propulsion of the
water into the barrel in such a manner that the shock due to
impact is minimised, and in a direction which will assist the free
inHow of air, That these are recognised as distinct improvements
is shown by the fact that the Edwards pump is being very largely
adopted, and having had personal experience of its working, 1 am
of opinion that it marks a distinct advance in steam engineering.
The object of ““ Antiquarian’s” interesting sketch in your last issue
is, no doubt, not to depreciate Mr. Edwards’ invention, but to
illustrate the value of research and development.

If two pumps were made in accordance with the two designs, the

difference in efficiency would, of course, be very great, as in the
Bodmer design the air inlet, for example, is exactly where it
should not be. This is, however, yet ancther instance of how little
often stands between failure and success. MARINE.

LIVE STEAM FEED-WATER HEATERS.

Sik,—1 believe that I have read all the articles which you have
written on this subject since that written after your experience
with the Oriole. Indeed, the interest created by reading some of
these articles was such that I selected one of the best examples of
machinery and boilers which | had, and fitted a Kirkaldy live
steam feed-water heater. The example of machinery and boilers
was produced by Messrs. Palmer's Shipbuilding and Iron Com-
pany, Jarrow-on-Tyne, than whose uctions, for economical
results, there are few to equal and none better. )

Herewith I give you fi , taken from the chief e r's lnf,
for two voyages immediately before and for two immediately

' | |
. Time on | Dis- | Av Daily con- Total con
h“ﬂ}l"‘“ wnl:tulﬂ tance Hmmg speed, :uumptlnnjuumn[;ﬂﬂn
v e, |steamed ' . knots per of coal, of
TRIRE. dn;:g. ve.| miles, [0V br. min. sl tons cwt.| tons.
1
19 64 5 | 12414 (50 18 50| 1047 | 8T 0 | 1,058
20 72 11 13,110 | 51 11 35 10°98 | 87 7 2,072
Kirkaldy's Live Steam Feed-water Heater Fitted.
| ] 1
21 | 65 19 | 12,748 | 51 20 311‘ 1007 | 87 12 | 2,018
22 67 6 (12414 |50 4 87| 1047 | 8T 0 ’ 1,054
|

after the feed-heater was fitted. An examination of these Uozfuma
will show that, in this case, not the slightest reduction of con-
sumption was obtained. Nor is this the only example ; 1 have
five others, But, nevertheless, a live steam feed-heater 1s useful,
not becanse it sometimes won't save coal, bnt because boilers,
when their feed is heated, behave themselves better than when it
is not heated, and they look more refined when examined inside.
If steam must be used to heat feed-water, why not use Weirs,
which is the only theoretically correct and practically perfect

system, and about which there is no mystery !
November 20th. ALEXANDER DALRYMPLE.

THE INSTITUTION OF CIVIL ENGINEERS' ENTRANCE
EXAMINATION,

Sir,—I think your correspondents have overlooked the only
real grievance in connection with the examination for election as
associate members—I mean that no certificate 1s sent to a success-
ful candidate.

It seems only fair that those who have been put to the trouble
and expense of sitting for the examination should have something
to show for it, more than those who have not had this to do. Of
course, present associate members could sit for examination and
so gain this certificate.

I hope you will find space to print this letter, and that the
Council, while there is yet time, may see their way to put this
right. ONE WHO HAS PASsSED,

November 30th.

POSITION OF DRAUGHTSMEN.,

Sie,—Will you kindly allow me a few lines in your valuable
paper to invite any draughtsman who is willing to become a
member of a society whose object is for the betterment of their
position ! 1 am quite prepared to receive any communications
upon the subject, and shall be much pleased if a sufficient number
of answers are forthcoming to warrant further steps being taken,
All correspondence will be treated confidentially, although my own
opinion is that employers as a body will not only encourage but
substantially assist such an undertaking, and so venture to dub
myself secre tem. J. GILLAIRD,

34, St. Mary’s-road, London, N.,

November 30th,

ANNUAL DINNER OF THE INSTITUTION OF
ELECTRICAL ENGINEERS.

THE tenth annual dinner of the Imstitution of Electrical Engi-

neers took lIJIEH.!'B on Wednesday evening at the Hotel Cecil, the
President, Mr, J. W, Swan, F.R.S5,, being in the chair, There
was a large gathering, numbering some 270, among whom were
the Right Hon. the Earl of Dundonald, Lord Monkswell, Lord

Greenock, the Right Hon. G. Shaw Lefevre, the Attorney-General,
the Earl of Lichfield, (veneral Sir R. Harrison (Inspector-General
of Fortifications), Admiral Sir W. J, L. Wharton (Hydrographer
of the Admiralty), Mr. W. H. Preece (President of the Institution
of Civil Engineers), Sir A, K. Rollit, the Hon. W. I’, Reeves
(Agent-General for New Zealand), Sir Courtcnay Boyle, Sir .J.
(‘mchton Browne, Professor Ramsay, Sir Edward Frankland, Dr,
Ludwig Mond, &c.

The toast of the evening, that of ‘‘ The Institution of Electrical
Engineers,” was proposed by Sir Richard Webster. 'The Attorney-
General referred with emotion, as did several succeeding speakers,
to the serious losses which the Institution had suffered during the
vast year by the deaths of Mr. Latimer Clark and Dr. John

opkinson, paying a generous tribute to the value of each. Sir
Richard then went on to remark that although electricity had been
known to exist many years previously, yet it was only during the
sixty years of her Majesty's reign that the science had made the
great strides which it has done, and he gave a sketch of the pro-
gress of telegraphy by land and sea, and traced the history of
electrical development through all the advances of succeeding
times till the present day, and concluded by &TPMEE the toast
coupling with it the name of Mr. Swan, n whom, he said
no man was better fitted to hold the post of president. Mr, Swan
had fraquent.l{: he added, kept him straight in electrical matters
in times gone by,

Mr. Swan, in his reply, said that whereas before the Victorian
era the attention of electricians had been devoted to preventing
electricity from doing mischief, the engineers of the present day
were directing their energies towards bringing it into subjection,
and making it a useful, obedient, and profitable servant. He
alluded to the beginnings of electricity, and to the prominent
position it now occupied, and said that throughout the world the
number of miles of railway or trams worked by electricity counld
be counted in thousands, the number of horse-power transformed
into electrical Eﬂﬂrﬁ}' by hundreds of thousands, the length of
talefmph and telephone lines in millions of miles, and the number
of glow lamps in tens of millions.

Ir. Swan then Fpmpcsad the toast of *“ The Navy, the Army,

and the Reserve Forces,” saying that though he was all for fpeace,
yet he realised that some wrongs could only be righted by force.

The toast was nded to by Admiral W. Wharton and Sir
Richard Harrison who, both testified to the aid which electricity
afforded in the defence of the country, and also by Mr. R. E,
Crompton, the newly-elected captain of the Corps of Electrical
Engineers (R.E.) Volunteers, who deplored the loss of their
original captain, Dr. John Hopkinson.

Sir James Crichton Browne pro ‘‘Science,” in an eloquent
speech, which was replied to by Mr. Preece and Professor Ramsay,
and the proceedings terminated after the final toast, “Our
Guests,” which was proposed by Major-General Webber, and

replied to by the Right Hon. G. J. Shaw.Lefevre and the Hon,
. P. Reeves, Agent-General for New Zealand,
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PORTABLE HAND-PUNCHING AND SHEARING]

MACHINES.

Tue illustrations, Figs. 1, 2, and 3, given herewith, repre- |

sent two ingenious portable appliances for shearing and
punching joists, angles, tee, and channel iron by manual
Jabour. The construction of both these machines is simple.
Their operations, it will
be scen, are based upon the
same mechanical principles,
The section to be sheared
1s introduced between suit-
able upper and lower knives
in the open space shown,
and intense pressure is
brought to bear upon it at
the desired point by the
upper cutter through the
medium of the pressure bar
¢', Fig. 2, and the system
of levers g m' m® [, the bar
¢! being excentrically
pivoted, as shown. The
cutters are supplied of
diffeent shapes to suit the

section to be operated upon.
Those shown shear

one-
half of the H section at
one operation. The upper

cutter f! is lowered to its
work by releasing a spring
on the handle f!; the pres-
sure bar ¢! is brought to bear
upon the cutter by releasing
the lever ¢%, a wedge b being
introduced to make a close
fit. The lever g is mnext
depressed to an oblique
position, similar to that
shown in Figs. 1 and 3, so
as to bring pressure to bear
upon the cutter. On the

is provided for raising and lowering the material to suit the
cutters. Although it is claimed that a couple of men in
cutting a 12in. joist bring a pressure of 120 tons to bear upon
it, the speed of working is not nearly so slow as might reason-
ably be expected. It will be observed that the leverage
obtainable is very great. The engraving of the punching
machine shows the dies arranged f>r making holes in the web

top of the lever g are

two pawls ¢ j, which gear
with the teeth of theratchet
levers m! m*. The serra-
tions on both these levers are of different sizes, the lever
having the larger-sized teeth being used to depress the lever
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Fig. 2—SHEARING MACHINE

g by means of the hand lever /, while the lever m* serves to
maintain the pressure on the article under operation, while

Fig. 3—PUNCHING MACHINE

the hand lever I is brought up again to its vertical position

to start a fresh stroke, A roller support, shownin Figs. 1and 2,

Fig.

1-HAND SHEARING MACHINE

of a joist. The essential features of the machine are simila:
to that above described. There must be many conditions
where such appliances as these would be a boon to engineers,
contractors, bridge and shipbuilders, and others. The
machines, which are substantially made, are being introduced
into this country by Messrs. R. Becker and Co., Rivington-
street, Curtain-road, London,

INSTRUMENTS FOR MEASURING SMALL TOR-
SIONAL STRAINS.*

By E. G. Coker, B.A., B.Sc., M.I.M.E., Late Scholar of Peter-
house, Cambridge.

THE advances made within recent years in the scientific testing
of engineering materials have caused great attention to be paid to
the design of instruments for measuring small strains. By far the
greater number of such instruments have been devised for
measuring the small strains of extension or compression in bars
subjected to a direct pull or push, and but little attention has been
paid to instruments for the use of engineers, in the measurement
of the small strains in a bar subjected to twist,

The object of the present paper is to describe two arrangements
of apparatus intended for use in engineering laboratories and test-
ing houses for measuring such strains, and for the determination of
the modulus of rigidity.

Each instrument 1s wholly supported by the test bar, being
secured thereto by screws, whic:l!n grip the bar at two transverse
sections separated by a known interval, and the relative angular
displacement between these two sections is measured directly.
The ms<truments are adapted to measure both large and small

7 - PIG.L

strains, and are self-contained, while they can be used in a hori-
zontal, vertizal, or inclined position.

One form of the apparatus is shown by h% 1, and consists of a
graduated circle A, mounted upon a chuck plate B, provided with
three centering screws adjustable by hand. A ring C, secured to
the test bar by set screws at a known distance away, carries a
swivel arm D, in which slides a tube E, so that the contact ball F
at its outer end can be brought into position touching the centre
of the faced end of a screw micrometer gauge H provided with a
divided head. This micrometer screw is mounted upon a vernier
plate J of the graduated circle, and can be c-’lu.mpaﬁi in any
position, the final adjustment being effected by a screw N.

A silk-covered wire connects an insulated binding screw K upon
the ring with the contact ball, and this wire is joined up in circuit
with a simple form of galvanometer L and cell M to a second uninsu-
lated binding screw on the ring. If the contacting pieces are
tonching a circuit is completed through the test bar, and the
galvanometer needle is deflected, If now a twisting movement is
applied to one end of the test bar the contacting pieces are

“ British Association, Section (,

separated, and the micrometer screw must be advanced until the
circuit is again completed as indicated by the galvanometer
needle. The number of divisions through which the screw has
been turned affords a measure of the angular displacement, and it
only remains to calibrate these readings in terms of angular
measurement. The calibration is effected by reference to the
gradunated circle and vernier plate.

The micrometer screw is set tangentially to the radial arm, and
therefore its indications are nearly proportional to the nt of
the angle moved through, but if the faced end of the screw is
always maintained at or about its central position, the error intro-
duced by taking the readings as directly proportional to the
angular displacement is relatively small compared with the
quantity under measurement, and may be neglected. To calibrate

¢ instrument it is therefore only necessary to measure the
number of divisions corresponding to a small angular displacement
of, say, 101, and this is easily accomplished by setting the instru-
ment in position with the circuit complete, and afterwards following
up a known angular displacement of the vernier plate by the
micrometer screw,

A single form of detector galvanometer, in circuit with a single
dry cell, has been found to be a convenient arrangement for
indicating when contact takes place, and the feeble current
required does not injure the contacting surfaces, It is essential
that the graduated circle be set accurately upon the bar, with its
lmlana perpendicular thereto, and its centre coinciding with the
ongitudinal axis of the bar, An arrangement has been devised to
effect this, consisting of two similar and equal clamp bars, the
eynd ends of which take over ﬂutWH.rdI}’;iprﬂjectinE cones arranged
dinmetrically upon the chuck plate and ring. Each main jiece
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has one degree of freedom with respe:t to the clamp bars, and
therefore two degrees of freedom with respect to the other ; these
degrees of freedom are suppressed by projecting plates fitting
against corresponding projections on the main pieces, and this con-
nection makes the apparatus a rigid whole. The bar is now in-
serted, and the screws adjusted by hand as accurately as possible,
The clamp bars are afterwards removed, leaving the two main
pieces accurately spaced on the bar, while the graduated circle
remains perpendicular thereto, and very approximately centred.
The light contacting arm is then clam in position, and the bar
may now be set in the testing machine. An improved clamp
described with reference to the second form of apparatus may be
used instead of the arrﬂ.nﬁment described above, and the hand-
operated chuck plate may replaced by a form of self-centeri
chuck described below. An example of tests made with this
apparatus is given below, The test bar was adjustably secured at
one end, and a balanced lever of fixed length secured upon the
free end, and hung from the arm of a scale beam. The load was
aprlimi by placing equal weights in the suspended pans of the
balanced lever and scale beam, so that bending movement was as
far as possible eliminated. Before making a reading, the torsion
arm was brought to a horizontal position by aid of a spirit level,
The mean of the calibration tests gave 18°6 divisions of the micro-
meter screw as corresponding to an angular displacement of one
minute of arc. Turned bar of Bessemer steel, length under
measurement = 10°25in. , diameter = 0°747in., torsion arm = 15in.,
1 constant.

The figures in the first column give the load in the panat tle
end of a constant arm : —

Load, ifferer cou,
pounds. Reading. D
o . 0 2%
! 20 29
'2 sn '51 Yl
3 AR N~ -
I B ST TR oo tohia e
5 IS P R -+
i 164 o
p 179 -
8 206 -
0 23] -
10 256 o7
11 283 <
12 a0y o6
18 333 95
14 858 25
15 344 25
16 410 25
17 435 -
18 460 55
19 485 2%,
20 510

[ = length of the bar,
d = diameter,
T m = twisting moment,
@ = relative angular displacement,
(! = modulus of rigidity,
Then for bars of uniform circular section
. oaTml

wdt o'

If

and we have for this test bar
C = 11,700,000 1b, per squara inch,

A second test gave almost identically the same resulits.
The performance of the instrument is limited by the accuracy of
the micrometer screw, and in the present instrument the smallest
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angular displacement capable of measurement is about four
seconds of arc, As the contacting bar is not heavy, no difficulty
1s experienced in balancing it, and therefore its length may be
considerable. This form of instrument is therefore adapted for
measuring the strains in long test bars.

The second form of apparatus differs from the preceding in em-
loying a reading microscope to observe the relative angular
isplacement of a radial line upon the vernier plate. The edge of

a thick wire is a very convenient line for observation, and bas been
used with notable success in an extensometer designed by Prof.
Ewing—*‘ Proc.” Roy, Soc., May, 1895. The instrument is
shown by Fig. 2, in which A is the uated circle mounted
upon a chuck B, and furnished with a vernier plate J, an arm O
of which carries a wire P. A reading microscope is carried in the
sleove R of an arm S mounted upon the short cylinder C, which
latter is gripped upon the test bar by screws. The reading micro-
um;;o has an a{]u-.plgcu T provided with a glass scale, and a right-
angled prism U is interposed between this and the objective W,
so that readings can be easily taken. The tube Q is free to slide
or rotate in its guide R, but in order to readily focus the wire this
latter is carried in a frame X, pivoted upon the vernier plate J,
and adjusted by a screw.

The microscope arm S is secured to the cylinder C by a divided
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¢ollar, the two halves of which are pivoted on one side and the free
ends are clamped by screws. If it is desirable that the tclescope
be turned round or released altogether the screw may be thrown
out of engagement. Since the difference between an arc and its
corresponding chord is an infinitely small quantity of the third
order, when the arc is an infinitely small quantity of the first, the
roadings of the microscope scale may be tn(Lan as directly propor-
tional to the angular displacement, and the calibration is effected
by moving the wire through a definite angle of 10!, and noting
the equivalent reading of tia micrometer eye-piece.

This instrument is furnished with an improved form of clamp—
Fiz. 3—consisting of a pair of divided collars a, the halves being
pivoted together at /, and secured by nuts ¢, The collars are
wedge-shaped in radial section to engage with corresponding wide-
angled ves upon the chuck plate and cylinder, only the angled
sides being in contact, so that the collars are readily fixed when
required. The lower halves d of the divided collars are connected
hy one or more distance pieces ¢, so that when the former griy
their respective grooves each piece has one degree of freedom witE
respect to the clamp, and this can be suppressed by a pin or by
the frictional grip of the collars, thereby causing the parts to act
as one rigid whole for setting the instrument on the bar, The

FIC 5.

duated circle of this instrument is carried by a self-centering
chuck of somewhat novel form, and a section through this is shown
by Fig. 4, while a perspective view of the arrangement is shown
by Fig. 5.

J:l‘hai‘}a are three contering screws Al, the outer cylindrical ends
of which are supported in guides B!, and prevented from rotating
by pins C! e ing with slots 8!, cut in the screws. The screws
work in rotating nuts D!, provided with bevel pinions El, gearing
with a hand-operated bevel ring G!, so that all the screws are
advanced or receded ether. An additional pinion H' is pro-
vided, operated by a key fitting on its squared spindle J!, so that
the screws are firmly gripped upon the bar., The inner ends of
the nuts have a collar bearing K!, so that the stresses are borne
by the body L! of the chuck, and the bevel ring is prevented from
scizing by bearing-plates and an adjustable nng M! at the back.
This bevel ring can La slid back to allow any screw to be separately
adjusted, Other modified arrangements of the chuck have been
tried, in which the gunide pins have passed bodily through slots
cut through the inner ends of the screw, and the screw pairs have
been inverted, but these modifications have not answered well.

An example of tests made with this form of apparatus is
appended, the same Bossemer steel bar being used :—Mean value
of calibration test, one minute of arc ccrresponds to thirty-six

divisions of scale. Le under measurement, 8in.; diameter,
0°747in.; torsion arm, 1)Hin., a constant : —

Load

pounds, Reading. Differences.
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And we have for this test bar C = 11,850,000 Ib. per square inch.
A second test gave very approximately the same result. Angular
displacements of lin. can be measured with this form of apparatus.
As the overhanging arm carrying the microscope is necessarily
heavy, to afford the requisite stiffness, the length under measure-
ment is limited. ane purpose of making the angular displace-
ments visible to an audience, A magnifying arrangement is used,
consisting of a tilting mirror, supported upon a tripod. Two legs
of the tripod are supported by a hole and slot carried upon the

vernier plate, and the third leg is supported upon a plane attached
to the other main piece.

e spot of light reflected from the
mirror is caused to move over a fixed graduated scale, and the
angular displacement is thereby made visible,

AMERICAN ENGINEERING NEWS.

(From our ocwn Correspondent.)

FEconomy of heavy goods engines.—The economy in transportation
due to hauling as heavy train loads as practicable is leading many
railways to put on DOJ; engines capable of hauling heavier trains
than those taken Ej‘ the older engines. On the Burlington and
Missouri River Railroad, 90-ton locomotives, which haul tons,
are ragla.ci older engines which haul only 350 tons. The engines
are all of the Consolidation type, having eight coupled dnving
wheels and a two-wheeled leading truck. They run on a division
107 miles long, with grades of i and 3 per cent, and curves of
J60ft. and f?i%ft. radius, All the wheels are flanged, thovugh
usually blind tires are used on one or two pairs of drivers on such
engines, but the wheels are set lin. closer together and bave
slightly smaller flanges on the front and rear drivers. The engines
have immense boilers, with Belpaire fire-boxes, and are so high
that the safety valves are mounted on a separate fitting instead of
on the dome. Sand is fed by an air Jet. The leading dimensions

are as follows ;: —
Cylinders .. .. 22in. by 28in.
Driviog wheels 4ft. 4in,
Truck wheels .. .. 2ft. Gin.
Driving wheel bhase i3  we. va JOEK
Total wheel base .. es =s +. 3BIL Gin.
Weight on drivers . . < «x s« 166,000 lb.
» total .. 181,200 1b,
Boiler, dinmeter .. .. .. 6ft. 2in,
s  rail to centre line .. 8ft. Okin.
;s pressure 180 1b.
Fire-bax, length oft. 5%in.
. width 8ft. 4in. to 5ft.
v depth .. .. 5ft. 8]in. to 5ft. 11jin.
Tubes, 292 ; diameter .. 2}in.
n Joogth .. .. .. 14ft. 6lin.
Heating surface, tubes. . 2456} square fect
" fire-lox .. 188} square fect
. total ., .. 2675 square feet
rabo Arel.. .. s sn w4 s = 817 square fect
Smokestack, 8ft. high ; diameter .. 1ft. 5Sin.
& height from rail .. 156t
Toender—
Wheels .. .. 8ft. lin.
Weight, empty 85,000 1b,
s loaded . 04,200 b,
Length over frame. , a2ft. 34in.
y  of tank 101t
Widthof tank.. .. .. .. .. .. pft. Gin.
Capacityof tank .. .. .. .. .. 5000 gallons
-~ coal space ., 17,500 1b.

Naval engineers.—Now that the war with Spain is over, it is
hoped that steps will be taken for the final settlement of the *‘ line
and staff " controversy among the officers of the navy. The engi-
neers receive a much higher degree of technical education in this
country thanin England, and the proposed plan of settlement is to
amalgamate the two grades. It is sometimes urged that the
executive power of engineer officers should be confined to the
engine and boiler rooms, but this is not practicable, as in a modern
warship the engineering department covers a great number and
variety of auxiliary engines and mechanical appliances, which
require engineers to manage them and keep them in order. If the
engineer officers were in charge merely of the main propelling
engines, these various auxiliary engines and appliances would be
entrusted to line officers, who could not safely be given such
charge unless properly trained as engineers. As a matter of fact,
the junior officers of all grades are now necessarily giving a con-
siderable amount of technical and engineering work, and the
training of the two classes of officers is the same for a great part
of the course. Line officers are already in charge of much
electrical and mechanical plant, many of them have invented
valuable apparatus and mechanism for the guns, finders, &c.,
and some who have resigned from the service have attained
prominent positions in the engineering field. The controversy is
the outcome of an entire and radical change in the methods of con-
ducting naval warfare, and the operations of a warship depend vitally
upon engines, machinery, and engineers. The engineer is not an
auxiliary officer, as in the days of sailing ships with auxiliary

wer, but he is as important as the captain and the lieutenants,

he proposed s=olution, which is in every way logical and desirable,
is to make all officers line engineers,

Three-stage air compressor,—The Boston and Martana Consoli-
dated Copper and Silver Mining Company has installed at its
West Colusa mine shaft a three-stage air mmﬁzrassur driven by
a triple-expansion engine of the Corliss type. The compressor and
engine were built by the Nordberg Company, which favours multiple-
stage compression, and has adapted its design of Corliss engine to

lant of this kind. The engine is of the triple-crank tandem

orizontal pattern, with two fly-wheels, one on each side of the
centre crank. The steam cylinders are at the rear end of the bed-
plate, with the air cylinders placed tandem to them, the piston-
rods of the latter cylinders carrying the connecting-rods. The
steam cylinders are 15in., 18in., and 42in. diameter, by 42in.
stroke, all having steam jackets and being fitted with the
Nordberg-Corliss valve gear. The cranks are set at 120 degrees,
and the intermediate crank is provided with an adjustable align-
ment box to compensate for any difference in the alignment of
the shafts. The cut-off on the high-pressure eylinder is controlled
by a static regulator, with pressure cylinder. The cut-offs on

e intermediate and low-pressure cylinders are regulated by
hand, and the operations can be accomplished while the engine is
in motion. The air cylinders are 1%in., 27in., and 3%n. diameter,
with a stroke of 42in. They are bolted to the frames, and have
water jackets for cylinders and heads, these parts being separate
castings. The air valves are of the Corliss type, and are fitted in
the heads, The intercoolers are of the tubular type, set above
and between the air cylinders. The cooling surface is so propor-
tioned that air will leave each intercooler at a temperature only

two or three degrees above that of the water. The mean
effective pressure of the com r is about 27 ]b. per square
inch, The receiver pressure is 90lb, This machine runs fifty

drills.

THE INSTITUTION OF CIVIL ENGINEERS,

—_—

THE EFFECT OF SUBSIDENCE DUE TO COAL WORKINGS.

AT the ordinary meeting on Tuesday, November 20th, Mr.
James Mansergh, vice-president, in the chair, the paper read
was on ‘*The Effect of Subsidence due to Coal Workings upon
Bridges and other Structures,” by Mr, S, R. Kay, Assoc. M. Inst,

C.E.

The subject of the paper had frequent application in the busy
industrial districts of the coal fields, where lofty buildings, heavy
bri and costly tunnels were often found in the immediate
neighbourhood of colliery operations, It was necessary, therefore,
in designing works in such districts to know, first, the principles
of subsidence following the working of coal, to determine the
position and character of the works ; secondly, an a ximation
to the area necessary to be left unworked for the protection of the
same ; and, thirdly, how the design may be suited to the supposi-
tion that the coal may afterw be worked without any solid

pillar being left for sup

Subsidence always followed coal working where no pillars
were left, and was generally proportionate to the thickness of
material excavated. e depth regulated roughly the duration of
the movement. Subsidence might be modified 5 tight packing
of the goaf, where no coal was left for support, under the area to
be protected.

aults were nsible for much of the damage resuiting from
coal working. eir lines were those of greatest weakness in the
strata overlying the coal, and subsidence would sometimes travel
many yards out of its ordinary course along such lines. They
were, therefore, to be avoided in the erection of permanent works,
even ifb illars of coal were purchmgl fntr sup"l:orthu“it was
impossible to guarantee against a ible “‘ drag” or ** pull over "
of the strata, unless an ahnnrm.ﬁ??hrge area of support was
secured, and this on economic grounds was inadvisable, In the
absence of faults, natural breaks and joints in the strata, within
the limits of the dynamic effect of the subsidence, formed the lines
of weakness. Fractures seldom found their way to the surface
from depths greater than 100 yards, unless the thickness of the
seam was considerable, or a thick bed of rock intervened. Work-
ings had been safely carried under canals and rivers at that depth.
Subsidence was slower in deep than in shallow mines, and surface
breaks were rare save aloog lines of fault. The effect was felt in
the case of buildings more in the nature of a *' pull over ™ than
of an actual break. The strain moved with the working face, and
was not brought into play unless the working ceased for a sufficient
time to cause it to become operative.

A series of levels, extending over five years, had been taken by
the anthor over two separate colliery royalties under which the
coal was being worked, at depths of 120 yards and 330 yards
respectively. They proved, in the former case, that subsidence
closely followed the extraction of the coal, and continued for
34 years, amounting to 70 per cent. of the thickness excavated ;
in t{a latter case it followed somewhat later, continued for four
years, and amounted to 64 per cent. of the thickness excavated,
The strata in each case were fairly level and of the ave coal-
measure character ; the movement was uniform, without breakirg
the surface.

Subsidence around pillars left for support was shown to be most
irregular in its action, and no theoretical formulas could be enun-
cinted to apply to all cases, giving the size and position of the
support necessary. All rules for that object were therefore of an
empirical character, and subject to modification by local considera-
tions. If absolute immunity was to be secured, an ample pillar
should be left,

If the site of works be over a fairly large area of goaf, even
sottlement migkt be ex d, and when complete the surface
would be left nearly as before, though at a lower level. Works
should be placed away from goaf if possible, A period of
two years or three years at least, after the coal was extracted,
should elapse before commencing works, and more, if possible, in
the case of deep mines, In building ordinary road or railway
bridges, or viaducte, the form of the arch should be avoided and
steel superstructure employed, haviog the requisite elasticity to
adapt itself to any slight movement subsequent to erection.
Waterworks and reservoirs, where certain heights above sea level
were to be maintained, should not be constructed in mining dis-
tricts unless the suitability of the site outweighed the cost of pro-
tection. Where coal was worked underneath canals the banks
must be puddled and raised to the extent of about two-thirds of
the thickness of the excavation. Locks should, as a rule, be prc-
tected by pillars,

In horizontal mines the theoretical line of break or subsidence
over the edge of a pillar was vertical, or nearly so. In practice this
was found to very to one side or the other, owing to the natural lin: s
of weakness in the strata leading the breaks out of the theoretical
course. This must be allowed for in setting out the pillar, which
in_horizontal mines should surround the structure equally on all
sides, For the pu of ascertaining the size of }:rilln.r, under
normal conditions, for any depth and thickness of seam, the
author gave the following empirical formula, based upon many
examples of modern practice:
r=N3Bdx ¥

08
where o is the depth in yards, ¢ the thickness excavated in feet,
and r the radius of support in yards, In the case of mines in-
clined to, =ay, 30 deg., though the size of the pillar given by the
formula was sufficient its position would not be vertically below
the structure as in flat mines, but must be towards its higher sice,
The author had found that the line of break in such cases was
neither vertical nor at right angles to the dip, but midway betwecn
the two, Thus, if the angle of dip be 8, the angle the line of break
usually made with the horizon was %0 - 46, and the lateral displace-
ment in the direction of full rise of the seam, d being the dl;pth,

was represented by
d Tan 4 0 Cos @,

Pillars of large area at depths of over 300 yards might with safety
be partially worked or ribbed across by means of narrow banks or
workings twenty yards wide, leaving solid pillars twenty or thirt
yards wide between. This was found not to impair the streng
of the support, the strata ap to arch themselves over the
worked portions, and there was practically no subsidence. This
effected a considerable saving in the purchase of large pillars, In
the case of bridges, where a succession of seams would probably
be worked, it was necessary to consider whether the subsidence of
level and possible rebuilding of the bridge, or the purchase of the
mines for support in an increasing descending ratio, was the more
economical or preferable,

Bridges with strong, well-bonded abutments and wings, and stecl
superstructure, were frequently worked under, and sustained littlo
or no damage, especially in the case of doep mines. Where, therc-
fore thoy must be built over an area to subsequently mined,
the intention being not to purchase support, they should be built
in the manner described, and the girders should have a good
bearing upon the beds, The subsidence to be expected, amount-
ing to about two-thirds of the thickness excavated, should, if
necessary, be provided for in the first height of the bridge ; other-
wise provision should be made for the eventual raising of the
superstructure to its former level if required. Lofty viaducts
should be protected by pillars ; and lower structures should be
built as indicated ; the piers should be solid, and should not be
pierced by an arch. In all cases, if possible, the goaf under the
above shou'd at the time of working be tightly packed,
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THE IRON, COAL, AND GENERAL TRADES

OF BIRMINGHAM, WOLVERHAMPTON, AN
OTHER DISTRICTS. .

(From our own Correspondent.)
HEAVY purchases of pig iron are characterising the Midland and
Staffordshire iron markets, and makers are in some cases declaring
that they are already booked over April and May, and in one or
two cases even up to August next, mmon South Staffordshire
forge iron is quoted 45s. sellers, and 47s. to 50s. foundry. Part-
mines are 50s. for forge, and 50s. for foundry ; and best all-mines
65s. to 70s. for forge, and 75s, foundry. North Staffordshire pigs

are strong, sellers having a demand sufficient to absorb all
their make in their own district. The Shelton Iron Com ny
quote 53s. for forge, and about 56s. for Nos. 1, 2, and 3;
whilst about the same was asked for Fenton produce. The

Lilleshall Iron Company, Shropshire, quote hot-air all-mine pi
5;&9. Ed.hnnd cold-blast selected chill roll lilrﬁ:vn 90s. to 97s, 6d. Messig.
Pound Brothers are understood to be asking 65s, for good quality
h::nt air pii'il. High prices are demanded for hematites. The
Carnforth Hematite Iron Company quote 72s, 6d. to 73s. 6d. for
No.1; 71s. to 72s, for No, 2; and 71s, to 71s. 6d. for No. 3 ; while
their forge iron was c}uutrm:l 69s. American pig iron is quoted in
the Midlands 50s. for forge, 52s. 6d. for No, 3., and 55s. for No. 1,
with a sale. Midland foundry iron is in excellent call.
Derbyshire foundry iron is 52s, 6d. to 55s, for No. 3, and 60s. for
No. 1; Nurthnmrtun foundry iron is quoted, 51s. to 53s. for No, 3,
and 56s. to 57s. for No. 1. Lincolnshire pigs are 50s. to 52s, for
forge, delivered at stations in this district net, whilst mixed num-
bers of foundry pigs are 5bs. to 57s,

Steel sheets for atam_sing and working-up purposes from South
Wales were quoted to-day (Thursday) in Birmingham, £7 10s. for
24 w.g., £8 10s. for 26 and 27 w.g., and £8 7s, 6d. for 28 w.g.
Some of the Staffordshire makers were asking 5s. per ton more.
Annealed Siemens best sheets for deep stamping were £10 for
24 w.g., £11 for 26 w.g., and £12 for 28 w.g. Steel sheets finished
suitably for enamelling and bright tinning were quoted by Midland
?m;mﬁ fgﬂ%ﬁgiil? W.g. IThuraﬂésS: large au%l;naering demand
or C8 ers ; singles at . to £6 10s., and for
at £7 to £7 bs. L o

A healthy and strong tone is maintained by manufactured iron.
(Galvanised corrugated sheets are £11 to £11 10s. f.o.b. Live 1;
marked bars, ; second grade, £7 10s.; merchant bars, £6 15s.
to £7 ; npd common unmarked, £6 7s, 6d. to £6 15s. For black
sheets, singles, £6 15s, to £6 17s, 6d. is asked, with £7 to £7 5s.
for doubles, and £7 13s. to £8 for trebles. Nut and hurdle iron
is £6 s, to £6 10s.; and rivet iron, £8 10s. Channel iron is
£7 10s, at works; sash iron, £7 10s. to £8 for basis sizes ; and
angles s, extra for ordinary sizes,

The copper market has still further *‘ climbed down " this week
from the pinnacle of a fortnight ago, and quotations are now about
as here :—G.m.b. cash, £55 3s, 0d. to £55 8s. 9d.; three months
about the same as cash ; tough, £58 to £58 10s.; best selected,
£59 to £59 10s,; strong sheets, £66.

At a mass meeting of the operatives engaged in the chain trade
at Cradley Heath it has been decided to move early in the New
Year for a 10 per cent. advance in wages.

The South Staffordshire Mines Drainage Commissioners have
nrpruyacl this week a report of the Sub-committee on the new
electrical scheme. This shows that steps have been taken for the
best available design or designs for a semi-portable pump for
mines drainage purposes, to be laid before the Committee at their
next meeting ; and that the pro to borrow £10,000 at once
for gravity works upon the surface, and £10,000 for electric pum
on the surface when electric power is available, was approved. T'E:
chairman and general manager have been empowered to take the
necessary steps with a view to the suggested arrangement being

carried into effect.

The Parliamen Committee of the Warwickshire City Council
have been instructed to investigate and report upon the proposal
to construct a railway from Reading to Coventry, as also upon any
other scheme for improving the railway facilities of the city. "I'he
General Works Committee of the Council have accepted the tender
of Messrs, Wingrove and Stanley, of Northampton, amounting to
£11,276, for the erection of pumping station and buildings in con-

nection with the Lodge Farm sewage-disposal scheme,

NOTES FROM LANCASHIRE.

(From our own Correspondents.)

Manchester.—Throughout the engineering trades of this district
the very satisfactory position reported for some time past is being
fully maintained. In 1solated cases some slackening ufii': reported,
but in most cases this is due mainly to special circumstances that
have no direct relation to the actual condition of trade, The
leading establishments connected with the principal branches of
engineering, such as machine tool making, stationary and loco-
motive ne building, boiler making and all sections of hydraulic
and electrical engineering, are mostly full of work to carry them
well over next year, n:tf generally report new orders offering in
IATI' quantity than they can entertain, at any rate to comply
with requirements of delivery put forward by their customers.
All branches of the iron and steel trades also maintain a sound,
healthy position, but the impression seems to be gaining ground
in some quarters that the maximum point as regards prices has
been touched, and one or two of the speculative operators are
showing a disposition to undersell for delivery next year. The
opinion generally, however, is that any easing down in prices,
such as the weakening in warrants during the past week, can be
only temporary, and in most cases merchants are very cautious
about entering into anything like low-priced e ements, whilst
makers and manufacturers of both iron and steel are mostly so
fully booked into next year that they are indifferent about new
orders, and certainly there is no inducement at present to enter-
tain business at anything under their full rates.

A steady business was doing on Tuesday’s iron market at Man-
chester, but the general tone was scarcely so strong as r&centlr
Here and there representatives of pig iron makers reported only
a very small weight of orders offering, whilst finished iron manu-
facturers did not appear to be securing new work quite so freely
as of late, and merchants in some instances complained that speci-
fications from customers on account of contracts were not coming
forward very satisfactorily. Taking business all through, however,
there was a very fair inquiry for pig iron, and although in the
open market prices were rather easier, where some low quotations
mentioned for delivery next year, there was no real giving
way on the part of makers except that they were perhaps
not holding to the u&wul and practically prohibitive quota-
tions which some of them were a week or two back quoting
very firmly where any npew inquiries came forward. For
Lancashire foundry pig makers are firm at 53s. 6d., less 2},
but district makers have scarcely succeeded in establishing
the full prices they have been asking, and where business is
actually done, Lincolnshire could bardly be quoted above 52s. for
foundry, with Derbyshire ranging from 52s, 6d. to 064s. net
delivered Manchester. For forge qualities there is not that rush
of inquiry which was noticeable last month, but except to the
extent already referred to, prices are well maintained. For Lanca-

shire forge iron makers are not quoting under 49s, to 49s, 6d.,
less 24d, with Lincolnshire 48s, 6d. to 49s, net delivered Warring-
ton. Middlesbrough is easier, 54s, 4d. net by rail Manchester

being the average quotation for prompt delivery, with sellers at
quintf le. under thlgl figure for delivery net year. Scotch iron
remains firm, owing to the small stocks at the Lancashire ﬁorta,
and the difficulty in obtaining vessels; delivered Manchester
docks, Glengarnock could scarcely be bought under 54s. 6d. to

bs. 0d., and Eglinton 55s.,
fairly large quantities are arriving, 50s. to 52s. net.

In the inished iron trade bars meet with a satisfactory demand,
and the minimum quotations are £6 10s. for Lancashire and York.
shire to £6 15s. for North Staffordshire qualities delivered here.
Sheets are only in moderate request at about £7 5s., and in hoops

business is slow, but list rates unzha at £7 for random to
£7 Ds. for special cut Ian%lu dnlivarzfeﬁnnchmtar district, and
2s. 6d, less for shipment. Nut and bolt makers have put up list
rates 10s, per ton, and are getting the full prices on new business,

A strong healthy tone 18 maintained in the steel trade, but
rices are w‘:thnut material change. Hematites are ataa.tij' at
o8, 6d. to 66s, 6d., less 2. Local billets are perhaps scarcely firm
at the full quotation of £4 15s. net, but all descriptions of manu-
factured material full% sustain the recent advance, steel bLars
averaging £7 to £7 bs., with plates, which show a continued

with American pig iron, of which

hardening tendency, quoted £7 2s, 6d. to £7 7s, 6d, for common
?ﬁ‘ﬂ ﬁmc t:::d. to £8 bs, for boiler-making qualities, delivered in

Mr. Stephen Wrightson, who has occupied the
Secretary to the Carnforth Hematite Iron
the last thirty years,
Saturday last,

. The condition of the coal trade hereshows further very satisfactory
improvement. Notwithstanding the continued exceptional mildness
of the season, all descriptions of fuel are in active request, with pits
generally working an average of ten to eleven days per fortnight, and
all the output going away. Although there is no actual pressure on
the better qualities of round coal suitable for house fire purposes,
the absence of stocks at many of the large collieries, which have
usually to be drawn upon at this time of the year, throws the
demand almost exclusively upon the output, whichis not more than
sufficient to meet present requirements, and prices are exceedingly
firm at the full list rates. For the lower qualities of round coal
there is also an active demand both for inland requirements
and for shipment, which is taking away all this class of fuel that
1s coming upon the market, and prices are tending to harden,
good qualities of steam and forge coal forinland sale fetching from
is. 9d. to 8s. 3d., whilst for shipment, orders for which have
been murqaumgbgunng the past week, prices are stronger, 9s. to
9s. 3d. being about the minimum for ordinary qualities of steam
coal, with some special sorts fetching 9s. 6d. up to 10s., delivered
(rarston docks or High Level, Liverpool. The pressure of demand
reported last week for all descriptions of engine fuel is fully main-
tained, the advance in prices having in no way checked inquiries
com forward, and the full rates have been obtained without
difficulty., It is only in exeeptional cases where the commoner
sorts of slack are quoted anything under 4s, to 4s, 6d., with good
medium sorts 4s. 9d. to 5s., and the best qualities 5s, 3d. to 5s. 6d.
at the pit mouth, There is a large inquiry for coke, and prices
have shown a considerable advance during the last two or three
months, 16s. being now readily got for %:nnca.shira coke at the
ovens,

Barrow.—The hematite pig iron trade is very brisk, and orders
are coming in freely from all sources; but makers are not in a
position to accept orders for early delivery, and they are very
well sold forward on immediate account. Makers are quoting
08s, to 58s, 6d. per ton for parcels of mixed Bessemer numbers,
net f.o.b.; while warrant iron is at 57s. 1ld. net cash, sellers ;
67s. 1d. buyers. Stocks have been further increased during the
week by 2850 tons, making the stock in hand 138,163 tons, or
46,287 tons less than at the beginning of the year. Makers are
blowing forty furnaces, as compared with forty-one furnaces in the
corresponding week of last year. There is not much doing in
forge or foundry iron, and business in these qualities is naturally
quiet when prices are high.

Iron ore 1s in very brisk demand, and the output is still very
much below the needs of consumers, Prices are steady at 14s,
per ton for good average qualities net at mines, Common sorts
are quoted at 11s, per ton, and best descriptions are selling freely
at 17s, 6d. per ton. Spanish iron is selling at 17s. 6d. per ton net
at West Coast ports,

Steel makers are very briskly B'lﬂ:luyad. and orders are coming
to hand freely from all sources, e rail trade is well employed,
and makers are well off for orders, and are likely to remain so for
some time to come., Heavy rails are brisk at £4 12s, 6d., while
heavy steel plates are in brisk request at £6 15s, per ton, and
orders are very plentiful. There is a good business doing in billets,
t-in-ﬁla.t.e bars, hoops, and heavy steel castings,

Shipbuilders and marine engineers are very busy, and orders are
plentifully held. There is every prospect of a very good business
in the future, as inquiries are strong, and prospective orders are
alike good and numerous., Marine engineers are very busil
employed, and orders are coming in freely from all sources, wi
the result that the shops are not only very fully employed, but
are likely to be even more so in the immediate future.

. Coal and coke are in very good demand, and prices are high and
rm.

The shipping trade at West Coast portsis very briskly employed.
Last week ngo tons of pig iron and 11,780 tons of at&eﬂ 1{31-&
shipped, as compared with 7100 tons of pig iron and 7430 tons of
steel in the corresponding week of last year, showing an increase
of 1420 tons of pig iron and 4350 tons of steel. The total for the
year now amounts to 491,572 tons of pig iron and 496,525 tons of
steel, as compared with 411,082 tons of pig iron and 437,796 tons
of steel in the corresponding period of last year, showing an
increase of 79,500 tons of pig iron and 49,728 tons of steel,

. aigfin of
| ompany, Limited, for
died very suddenly at his residence on

THE SHEFFIELD DISTRICT.
(From our own Correspondent.)

THE pits in the South Yorkshire coal district continue to work
steadily, and large as the output is, there is a market for every
ton of it. The district is thus in the bappy condition that,
although the tonnage brought to bank is exceptionally heavy, the
stocks at the pits have rarely been so light as they are at present.
Colliery owners complain somewhat that the men do not work as
they might do, and in three or four districts it is stated that their
neglect has the effect of increasing the working costs by at least
10 per cent., through the number of places which have to be kept
in working order being larger than would otherwise be required.
The recent short snap of cold weather has caused house coal to
be in ter demand, and although mildness has again set in, the
season i3 too far advanced to run any ricks, and householders will
not further delay completing their winter supplies. This accounts
for a good tonna ing forwarded to London, and a brisker
aspect put upon the house-coal trade all round. The demand

reviously noted for secondary grades of coal is sustained. Best
gilkatunas are this week quoted 9=, to 10s. per ton ; ordinary from
8s. per ton ; Barnsley house, 8s, 6d. to 9s, per ton; seconds, from
7s. per ton,

orsteam coal the demand continues very brisk, the railways being

very large customers, their requirements much exceeding the quan-
tities contracted for, while the activity in the iron trade necessitates
Iurinr supplies. These circumstances, coupled with the prolongation
of the export business through the Baltic ports being kept open later
than usual, all combine to make steam coal very firm. Values are
steady at 8s. to 8s, 6d. per ton ; for Barnsley hards, seconds from is,
perton. Forengine fuel Lancashire and the manufacturing townsof
the West Riding continue to be exceptionally heavy customers, Nuts
are at 6s, 6d. to 7s. 6d, per ton ; screened slack from bs. per ton ;
pit slack from 3s. per ton. The exceptional call for coke granuual
noted continues be fully maintained, the demand for No
Lincolnshire being especially noteworthy, and likely to be increased.
Best qualities of coke have been sold at from 12s, to 13s. per ton,
ordinary coke being abount 2s, less, ! _

In the heavy trades the whole of the plant and machinery is
actively employed, and energetic work it proceeding with a view

of increasing the output, more icularly in armour plates, in
which the three firms employed in this important speciality are
now engaged in extensions which will cost several hundred

thousand pounds, In all the railway branches, with the excep-

tion of steel rails, work is abundant. The firms are

full u'p,tn.nd orders are constantly coming in, while the
ac

manufacturers of nuts, bolts, and other accessories have so much
work in hand that they are not greatly concerned about further
orders this side of 1899, and anything now being taken will not
be for immediate delivery, A feature of local trade at present is
the demand for iron pipes for carrying electric cables and telephone
wires, as well as for gas and water mains. In to the iron
trade, which continues exceptionally brisk, it is rather surprising
that values do not rise quicker than they do ; but as iron is scarce,
and stocks, alike in the hands of makers and consumers, are ve
light, it is extremely probable that several blast furnaces whic
have long been idle may soon be re-started ; and, in fact, this
abaihns already been taken in some directions, It is gratifying
to know that the greater weight of iron now being made is on
anccount of home work, chiefly in respect of shipbuilding, railway
material, and pillars and girders for building contractors.

Mr, W. T. Lemmon, of the Constructor's Department, Ports-
mouth Dockyard, has accepted an appointment from Messrs, John
Brown and Co., Atlas Steel and Ironworks, Sheffield.

In the general run of the lighter industries there is a good deal
of work in hand, but it is very unequally divided. The larger firms
in the cutlery and silver trades are well employed, but several of
the smaller houses are by no means pressed with orders. The
Christmas and New Year requirements are likely to be below the
average, owing chiefly to the indifferent business done last season,
when a good deal of stock was left unsold.

The Midland Railway Company have acquired a considerable
area of land in the Abbeydale district, a short distance from
Sheffield, for construction of carriage works. The site is near
Ecclesall, one of their stations on the main line, two and a-half
miles from Sheffield.

NORTH OF ENGLAND.
(From our own Correspondent.)

. WHILE the manufactured iron and steel trades, the shipbuild-
ing, the engineering, and all the industries allied thereto, are
almost unprecadanta::ily prosperous, and have excellent prospects
for next year, the pig iron business is dull, there being compara-
tively few sales, This, however, is one of the results of the arti-
ficial state of affairs brought about in October and November by
tha_“ng " in Cleveland warrants. There was bound to be a re-
action, and buyers have not recovered confidence after the disor-
ganisation that was brought about. They buy from hand to mouth,
and wait to see how far prices will drop for pig iron. There is now
some reason to believe that the bottom has been reached ; at any
rate, the prices have been more settled this week than for over
two months, No. 3 baving remained at one fi nearly all the
week, which, as things have been, is a somewhat long period for
quotations to be stationary. Merchants have been asking 45s. per
ton for prompt f.o.b. deliveries of No. 3 Cleveland G.EM.H. [
iron, and buyers have been paying this. Makers have qu Eﬁ
45s. 6d., and they would accept this not only for prompt, but also
for spring delivery, and they have sold at the figure for delivery
over the first quarter of 1899, Cleveland warrants have kept
about 45s. per ton cash, sellers; this is 7s. per ton less than was
paid during the latter part of November, when the “‘rig " was
coming to a close, when some holders of warrants asked b5is,
The price of warrants is still 2s, per ton above the figure that ruled
when the recent speculative movement commenced, and is Js.
above the price that ruled in the summer. No. 1 Cleveland pig
iron is sold at 46s, 6d.; No. 4 foundry at 44s. 6d.; grey forge at
42s, 0d.; mottled, 42s, 3d.; and white, 41s. 9d.; but 3d. per ton
more has been realised by some firms for No. 4 foundry and white,
as these qualities are rather scarce,

Mixed numbers of East Coast hematite pig iron are quoted at
5bs. per ton, though some makers will not sell under 5ds. 6d., as
cost 15 increasing. Rubio ore is stronger in price, on account of
the disquieting news from Elpd“ anent a probable revolution of the
Carlists, That would interfere very seriously with the ore trade,
because the chief seat of the war would almost certainly be among
the mountains of Asturias in the neighbourhood of the largest ore
mines. The North of Spain is the district in which the Carlist
faction finds the most supporters, In the civil war which lasted
from 1872 to 1876 the ore trade was very much hampered, though
it was of small extent com d with the industry as now carried
on, Consumers here, in view of the state of affairs that is being
developed, have ceased to draw largely on their heavy stocks of
ore, but are importing more freely, and are paying 15s. per ton for
average Rubio delivered in this district.

This month shipments of pig iron from the Cleveland district are
somewhat better than they were during the latter part of Novem-
ber, ard up to the 7th they reached 18,630 tons, as com with
19,445 tons last month, and 18,458 tons in December, 1897, to Tth.
Less iron is going into Connal's stores, since the necessity for
maki:f warrants has disappeared. On Wednesday night Messrs,
Connal and Co, held 125,392 tons of Cleveland pig iron, an increaso
for the month of 1648 tons, while of hematite pig iron they had
35,711 tons, a decrease for the month of 947 tons,

As stated last week, the shipments of pig from the Cleveland
district during November were poor, ¢ lessened trade was
nearly all with the Continent, Cleveland iron getting to a price
which was too high for it to be fitably used abroad, as native
iron was considerably cheaper. To Germany only 21,938 tons were
sent, as compared with 36,989 in November, 1897 ; France bad
only 730 tons, against 2680 ; Belgium 1775, against 3061 tons ; and
Italy 3650 tons, against 7879 tons, The eleven months’ exports fell
short of those of 1896 and 1897, but exceeded those of any other
year., They amonnted to 1,035,908 tons, this being 133,111 tons,
or 11} per cent, less than last year. The chief decrease was in the
deliveries over sea, which reached 541,580 tons, or 116,640 tons (18

r cent.) less than in 1897, while tila coastwise daii‘rariaa were

94,052 tons, decrease three per cent. Last year Germany had in
the first eleven months 363,200 tons of pig iron from the Cleveland
district, this year only 285,729 tons ; Belgium's receipts were 27,463
tons this year, as compared with 52, tons last year; France's
20,459 tons, as compared with 38,290 tons. To Scotland 382,024
tons have been sent, only 1400 tons less than last year,

The manufactured iron and steel industries are unprecedentedly
brisk, and the production could easily be larger if the works were
equal to it, for more orders are offered than the manufacturers can
really undertake. Further than this, most firms have enough
work on their books to keep them fully occupied for the whole of
next half year, and it i1s extremely difficult to procure either
finished iron or steel for anything like early delivery. Manu-
facturers soem to be doing consumers a favour where they accept
orders, oven when premiums on the regular market prices are paid.
The prospects for 1809 are most enco ing, and there is every
reason to believe that next year trade will be more prosperous than
it has been even this year. The sellers have now pretty much
their own way in to the regulation of prices, and forei
competition 18 of small account, because enough work can E:
had from home consumers to render producers largely indepen-
dent of continental business at least, There is no cause for
complaint in regard to the business with our Colonies. The
combination of steel plate makers have advanced their
minimum price of steel ship plates to £6 15s., less 2} per
cent., but they are all so full of work that it is scarcely
possible to buy at that figure, most producers quoting 2s, 6d.,
and some 0s, more than the minimum above named. For
steel boiler plates £7 bs, is the minimum; for iron ship plates
£6 10s, Steel ship angles £6 10s. is now asked ; for iron ship
angles £6 2s, 6d.; for common iron bars £6 2s, 6d. All the above-
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named prices are less 2} per cent. discount, and are f.o.t. Steel

sheets, singles, have been advanced half-a-crown, and are now at
£7 17s. 6d., less 2§ per cent. Manufacturers of sheets in this
district, both black and galvanised, are much better off than their

competitors in Staffordshire ; they are very well booked for some
months ahead, Heavy steel are firm at £4 12s, 6d.; cast
iron chairs, £3 5s,; and steel sleepers, £5 17s. 6d., all net at works.
The Erimus Steel Works, between Stockton and Middlesbrough,
bhave now been completely dismantled, and the site is to be
utilised as a timber yard by the owners of the Middlesbrough
Estate, whose present yard is required by the North-Eastern Rail-
Eg Eompuny in connection with the enlargement of Middlesbrough

At this week's meeting of the Tees Conservancy Commissioners
a very important scheme of railway extension was announced, viz.
a railway along the north bank of the Tees over the reclaimed
land similar to the line on the south side of the river. This will
open u& excellent sites for new works. The Commissioners will
make the railway and also a roadway from Greatham Creek to
Billingham Beck, and the North-Eastern Railway Company will
continue the line from Billingham Beck to Stockton, where it will
terminate by a junction with the company's Stockton and Hartle-

| branch, near to Messrs, Blair nnm.‘n engines works. The
vorth-Eastern Railway Company will hereafter continue the line
from Greatham Creek to Hartlepool. The Corporation of Stockton
will construct a road from Billingham Beck to Stockton by way
of Portrack in continuation of the Tees Commissioners’ o BN
15 expected that the North-Eastern Railway Company will com-
mence the construction of the line from Stockton to Billingham
Beck next spring. There will thus be offered facilities for esta-
blishing shipbuil ing yards, chemical works, ironworks, &c., on the
rt_?irt.h side of the Tees, similar to those existing on the south
side.

The shipbuilding industry is very active, and more orders are
offered than the builders can undertake. Messrs. Wigham
Richardson and Co., Newcastle-on-Tyne, have just booked an
order for a twin-screw steamer of 10,000 tons for the North German
Lloyd Company, and also a single-screw steamer. Both vessels
will be fitted with quadruple-expansion engines, working to 210 Ib.
pressure, on the Yarrow, Schlick, and Tweedy system. Sir W. G.
Armstrong, Whitworth, and Co, are reported to have received an
order for another ice breaker for Northern Russia. They are also
to fit the guns and torpedo tubes on the Japanese cruiser Kosagi,
which has been built by Messrs. Cramp, of Philadelphia. . Messrs,
Jno, Blumer and Co, are about to extend their shipyard at Sunder-
land, as are also Messrs, William Doxford and Sons.

The coal trade is generally satisfactory, there being much more
business passing in the steam-coal branch than is usual at this
season of the year, and so well are the coalmasters supplied with
orders for this month's execution that they have very little coal
available for sale for this month’s delivery. Collieries are very
well amgln_?ad, there being little lost time in view of the approach-
ing holidays, Beststeam coal is about 9s, 9d. per ton f.0.b.; smalls,
4s, 9d,; best gas coal, 8s, 6d. to 9s, f.o.b, Shipments are heavy.
Coke for next half-year's delivery averages 15s. 6d. per ton,
delivered at the Middlesbrough furnaces. At Pegswood (.Eoflliarj' a
new seam of coal, 7ft. thick, has been found, and a new shaft is
being sunk to work it.

The death, at the age of eighty-six, is announced of Mr, William
Salkeld, who was long connected with survey work in connection
with railways. He took part also in the survey for the Tithe
Computation Commission, in 1834, He made the preliminary
survey for the Carlisle and Penrith section of the Lancaster and
Carlisle line, now part of the London and North-Western system,
After that he was engaged on the survey for a projected extension
of the Stockton and lington Railway, through West Durham
into Cumberland. Afterwards he became one of the permanent
staff in the engineering department of the Stockton and Darlington
Railway Company, and in that capacity he was engaged surveying
for several of its extensions, When the Stockton and Darlington

was amalgamated with the North-Eastern Railway, in 1873, Mr.
Salkeld continued his connection with the Darlington office, and
retired about twelve years ago.

NOTES FROM SCOTLAND.
(From our own Correspondent.)

S0 far as the warrant market is concerned, business in pig iron
bhas been unsatisfactory this week. The recent squeeze in the
Cleveland branch of the market is still severely felt. Indeed,
scarcely any business is being done in Cleveland warrants in the
open market. A few transactions have taken place at 44s. 104d. to
44s. 9d. for delivery in ten days, but there have been practically
no cash sales of Cleveland warrants,

The market for Scotch warrants broke away rather badly
towards the end of last week, and prices again went considerably
lower in the early part of the present week.

The Eosiﬁan of the manufacturing branches, however, is so
favourable that it is thought prices will almost certainly go higher.
Business bhas been dome in Scotch warrants from 49s, 615 to
49s. Odd, cash, and 49s, 94d. to 49s, 34d. one month,

The market for Cumberland hematite opened very dull, but
there was afterwards some improvement, although, upon the
whole, prices for warrants bhave been lower. Sales have been
made at 57s, 14d. to 56s, 10d. cash, and 57s. 5d. to 57s. 0id.
one month, A long time has elapsed since there was any busi-
ness in this market in Middlesbrough hematite, but this week a
few lots have changed hands at 55s, down to 54s. 9d. for delivery
in ten days.

Scotch hematite meets with a strong and steady demand, the
output having been increased since last report by about 600 tons
per week. Prices of this iron are quoted by merchants at 60s, 6d,
per ton for delivery in railway wagons at the steel works,

The prices of the special brands of makers' iron are somewhat
higher, the values offthe common brands being, of course, regulated
by the fluctuations in warrants, Monkland and Govan are quoted
f.o.b, at Glasgow, Nos. 1, 60s, 14d.; Nos, 3, 49s, 41d.; Wishaw and
Carnbroe, Nos. 1, 50s, 3d.; Nos, 3, 48s. 6d.; Clyde, No. 1, 55s, 6d,;
No. 3, 50s, 6d.; Gartsherrie, Nos, 1, 56s.; Nos. 3, 5ls.; Calder,
No. 1, 67s.; No. 3, 51s.; Summerlee, No. 1, 57s.; No, 3, 5ls, 6d.;
Coltness, No. 1, 58s,; No, 3, 51s. 6d.; Glengarnock at Ardrossan,
No. 1, 53s,; No. 3, 60s,; Eglinton at Ardrossan or Troon, No. 1,
52s.; No. 3, H0s, 6d.; Dalmellington at Ayr, No, 1, ils, 6d.; No. 3,
50s. per ton ; Shotts at Leith, No. 1, 56s.; No. 3, 51s.; Carron at
Grangemouth, No. 1, 56s.; No. 3, 5ls.

The shipping demand for Scotch pig iron does not improve, and
it is fortunate that there is such a good sale for consumption at
home. In the past week the quantity despatched was 3150 tons,
against 2685 in the corresponding week of last year. To Holland
240 tons were despatched, Germany 230, Russia 160, India 100,
United States 25, Australia 10, France 65, Belgium 30, China and
Japan 152, other countries 50; the coastwise shipments being
2135 tons, com with 1750 in the corresponding week.

For malleable iron there is a steady market, and a compara-
tively good business is being done. Common bars are quoted
£6 17s. 6d., and best bars £7 5s. per ton, less the usual 5 per cent,
for cash in one month,

The demand for steel is ahead of the current means of supply ;
rhich means that in not a fﬂdr instances deliveries are in arrear,
nguiries are numerous, and the prospects altogether highl
favourable. Mild steel angles are quoted £6 10s.; tees and hnrn}:
£7 10s,; ship plates, £7 ; and joists, £6 bs. per ton, all less the

usual 5 per cent. discount for delivery in the Clyde district.

There 1s an active business in the coal trade ; but great incon-
venience is being experienced from want of an adequate supply of
railway wagons to transmit the coals, The current quotations at
Gl w Harbour are :—Main coal, 8s, 3d. to 8s, 6d.; steam, 9s, 9d.;
ell, 95, 3d, to 9s, 6d.; splint, 9s, 9d, to 10s, per ton,

WALES AND ADJOINING COUNTIES.

(From our own Correspondent.)

THE animation in the steel trade is being attended with large
imports of ore from Spain. There has also been an increase in
pig iron from Spain, principally to Swansea, and some consign-
ments of steel bar from the Baltic for Newport. The principal

of pig iron that came in last week were from Ulverstone
a.nz Ardrossan, Old rails were also received from Southampton
and Bridgwater. The list of miscellaneous imports to the Welsh
ports included quantities of scrap iron from Cornwall, Aberdeen,
and London to Briton Ferry, 1750 tons iron pyrites to Swansea,
and spiegel from Mostyn, North Wales, to Dowlais. I have referred
in the past to great and unworked tracts of manganese in North

Wales, which may yet prompt a rather flagging industry.

In the Swansea Valley last week the output of steel was excep-
tionally heavy. This was chiefly due to the re-starting of the
Upper Forest Steelworks. At least 1500 tons of steel bars were
rolled last week in oxcess of the total for the same period last

uarter, Bars have also figured largely at the Bessemer works of

e hills, Cyfarthfa being very marked, I have not heard of
further iron and steel shipments to Wales from America. Rails
to Ireland and pipes to London figured in last week's consignments,
but none to Wales.

During the month the prices of bar have %ona up 2s. 6d. per
ton, prices closing at £4 15s. for Bessemer steel.

On 'Change, Swansea, mid-week, business was animated, and
buyers were present from London and the Midlands. Pig iron was
stated to have fallen off on the week to the extent of 6d. per ton in
Scotch, 1s. per tonin Middlesbrough, and 1s,. 14d. per ton in hematite.
It was reported that the finished iron and steel branches of trade
had been affected by the fall in pig iron, and that sellers showed
a ter desire to enter orders for forward delivery, but that
hitherto buyers had held off in the expectation that with the
decreased value of pig iron a corresponding reduction would take
place in tin-plate Ears. The Bessemer steel works were stated
to be fully employed on rails and billets, and to be quoting Js.
higher prices,

Closing figures are as follows: — Glasgow pig iron warrants,
49s, 3d. to 49s. 2d. cash buyers ; Middlesbrough No. 3, 44s. 104d.

rompt ; hematite warrants, 56s. 11d. for mixed numbers f.o.b.
Eumbarlnnd, according to brand ; Middlesbrough hematite, 53s.;
Welsh bars, £6 7s. 6d. to £6 10s.; angles, &c., at usnal extras.
Sheet iron and steel sheets, £7 to £7 2s. 6d. Steel rails: Heavy
sections, £4 15s, to £4 17s. 6d.; light, £5 to £5 12s, 6d. Besse-
mer steel : Tin-plate bars, £4 12s, 6d. Siemens bars : Best, £4 13s.,
all delivered in district net cash. Tin-plates: Bessemer steel
cokes, 103, 9d. to 11s.; Siemens, 11s. to 1ls. 3d.; ternes, 19s. 3d.
to 21s, 6d.; best charcoal, 12s, 9d, to 13s.; finished black plates,
£8 to £8 10s,; Canadas, £7 to £7 10s. Block tin, £81 6s. 3d. to
£81 165, 3d,; lead, £13 7=, 6d.; Spanish, £13 5s.

Tonnage did not come into Cardiff last week quite so freely as
desired, and this caused a slightly diminished export; yet the tone
of the trade continues vigorous, and coalowners would seem to be
holding back, in order to improve prices, Steam coal shipments
from Cardiff to coaling stations continues very marked, and to
France are well maintained. On one day last week 14,100 tons
went to Port Said. This week, again, on the 5th, 4300 tons were
despatched to Port Said, 5000 tons to Singapore, 4300 tons to
Aden, and 3000 tons to Malta, India is buying largely. In
anthracite some noticeable shipments have been made to
London, from the Great Mountain Colliery, Llanelly, Good coal
E;uinem appears certain at all the Welsh ports up to the end of

e year.

N::'::tim of contracts may now soon be expected. I am informed
that those with the Cunard line are being made.

Pitwood is ruling a little easier, large cargoes coming to hand,

Prices remain much the same. In smalls there are signs of
higher figures, and any day this may be the case with best large
steam, Closing figures, Cardiff, this week were as follows : —Best
steam, 13s. to 13s. 6d.; seconds, 11s. to 12s, 6d.; drys, 10s, 6d. to
10s. 9d.; best Monmouthshire, 10s, 9d. to 11s, 3d.; seconds, 9s, 6d,
to 10s.; special steam smalls, 6s, 3d. to 6s. 6d.; best ordinary, s,
to bs. 6d.: seconds and inferior, 4s. 3d. to 4s. 6d.; best households,
13s. to 14s.; No. 3, Rhondda, 12s, 6d. to 13s.; No. 2, Rhondda,
8s, 6d. to 9s.; smalls, bs. to 5s. 3d. Swansea prices:—Anthracite,
14s. to 14s, 6d.; seconds, 12s, 6d, to 13s.; ordinary, 11s, to 11s, 6d.;
small rubbly culm according to position on stem. Steam coal, 11s,
to 11s, 3d.: seconds, 9s, 6d. to 10s, 3d.; bunkers, 7s. 9d. to 8s. 3d.;
small, 4s. 6d. to Hs. 9d. DBituminous coal: No. 3, Rhondda,
12s. 6d. to 13s.; No. 2, 0s. 9d. to 9s, 6d.; through, 7s. 9d. to 8s.;
small, No. 2, Rhondda, 5s. to 5s. 6d., all delivered Swansea, cash,
thirty days, less 2}. Patent fuel, 10s, 9d. to 11s, Cardiff prices,
11s. to 12s. At both ports this is in good demand. Cardiff last
week sent 3300 tons to Vera Cruz, a large quantity to Genoa and
to Puerto Capello. Coke is active ; Cardiff prices, 16s. 6d. to
17s. 6d. for furnace, 18s. 6d. to 24s, 6d. foundry, according to
quality.

I am informed that the Great Western railway management
contemplates a connection with Nantyglo and district. This would
seem to an outsider rather late in the day, considering that this
was the scene of Evanshay Bailey’s success almost half a century

as an ironmaster, and the subsequent attempt to re-start the
:ﬁ:oule concern by a company. But the old ironmasters were not
great in coal working, and doubtless there is a good future yet in
that neighbourhood, u?zether with a large tin-plate industry, &e.
The enginemen of the Cardiff district are agitating for a schedule
of standard wages to be adopted by coalowners. There is a
dispute at the Californian Collieries, East Bristol, and the manager
has given orders to terminate contracts, which will expire on
Saturday.

In the “restless district of Llanelly " the *‘cold roll boys™ at
the Old Castle Tin-plate Works, to the number of fifty, struck
work on Monday, and did not return on Tuesday. It is feared
that unless a speedy settlement is brought about, the whole works
may be closed.

The production of tin-plate last week at Swansea was consider-
ably in excess of shipments ; receipts from work 64,260 boxes ;
shipments 31,492 boxes ; present stock 201,763 boxes, compared
with 106,831 boxes this time Jast year, The outlook at Swansea is
recorded as brighter, Ten mills are now at work which have been
standing some time. The whole of the mills at Upgor Forest are
now at work ; Foxholes, all busy. The tin-house department at
Glantawe is idle owing to a dispute, and the millmen are on day-
by-day contracts,

Experiments are still carried on with the revolving calcining
furnace at Llansamlet Lower sulphide ore establishment, and the
metal is being sent to London for analysis,

A fair averago business in tin-plate, steel bar, and ingot is being
done at Briton Ferry.

At Llanelly regular work is going on, and the repairers are busy
at Morewoods, but no start is announced. A project is on foot for
reforming the ‘‘ Union,” Wages questions are relegated to the
spring,

The resignation of Mr. John Boyle, chairman of the Rhymney
Railway, bas been announced. In connection with the Bute Trust,
and in the early days of the Rhymney Railway and its conflicts,
and generally interesting career, he has been a leading mind,
vigorous and to the front until advancing years necessitated first
lessened action, and then withdrawal,

The late audit of the sliding scale declares an advance to the
colliers of 2} per cent, This, with the § per cent. granted, now
makes the colliers’ condition 7} per cent. better than 1n April last,
If good, steady work be persisted in, there is every likelihood of
improving wages, At the audit some objection was raised to the
irregular election of the working men's section of the scale, This
will again be brought to the front,
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NOTES FROM GERMANY.

(From owur own Correspondent.)

THE brisk business already reported in previous letters con-
tinues on the Rhenish-Westphalian iron market ; in all de ts
full employment is maintained ; and though output increases, buyers
in many cases are npuriuncimmnmdarghl_a dlﬂieul:g in obtain-
ing the supplies they want. ers of pig iron and the ucers
of blooms and ingots find themselves frequently unable to meet
the requirements of their customers, and sales in raw material
of English or American make have again been pretty extensive.

Bars and plates are in vigorous demand, and the trade in all
sorts of structural iron is brilliant. Foundries, machine and
wagon factories are all very busy, and hopes are ex that
the satisfactory position in these de ents will further increase.
Next month an order for 300 locomotives will be given out by the
Prussian State Railways, and within the course of next year no less
than 1000 locomotives are to be ordered, so that the shops are
indeed looking forward to a lively period. If the prices obtained
are not extraordinarily good, they are at least paying and firm ;
and, moreover, a rise may take place soon, the present fair position
of the market causing a npefufupwud tendency throughout the
iron trade,

There is a brisk business doing in Silesia in raw and in manu-
factured iron, The rolling mills of Upper Silesia have officially
raised the basis export quotation for bars M. 5 p.t.

The coal trade in the Rhenish-Westphalian, Silesian, and Saar
districts keeps exceptionally brisk, especially where engine classes
of fuel are concerned. The mild weather of the last few weeks
has caused the demand for house coal to decrease shghtly.

The Austro-Hungarian iron business is in much the same state
as before, a very moderate demand coming in for raw and finished
iron, Bars have here and there been offered at reduced rates;
in Prague, for instance, they are reported to have been sold at
95 fl. p.t., while in Buda even less was asked. The machine
and locomotive shops, which have been satisfactorily engaged until
now, are likely to remain well employed for some time ahead, the
Kaiser Ferdinand Nord Bahn having given out twenty-six locomo-
tives and 920 load cars., The Austrian Lloyd contemplates the
building of three steamers of 4000 t. carrying capacity, for
the Levant service ; this will help to keep a good many works in
regular activity for some time, as all the iron and steel required
is to be supplied by inland firms.

The demand for structural material has shown a falling-off on
the Bulgarian iron market, but for other articles of iron and steel a
regular inquiry was coming forward during this week and last;
supplies from Austria-Hungary are fairly large. In merchant iron
1$5Sq. have been imported from that country, while 1020 q. were
bought in Germany, There was a specially good inquiry noticed
for cast iron stoves. The wire nails imported (214 q.) came from
Germany.

A very limitéd trade was done in iron to Servia, only one wagon
hardware and two wagons wire nails from Austria-Hungary having
been imported during the past few weeks.

The Belgian iron industry is, generally, very active. Nearly all
branches report an improving tendency, both as s demand
and quotations, Export has been steadily increasing of late, and
pretty good prices are bﬂini realised.

The reports given of the French iron market are, on the whole,
satisfactory, employment in the various de ents of the iron
and steel industries being lively, if not very brisk. sales
have not been effected upon the week, but there is a steady tone
maintained all through, Quotations for bars are still the same as
before, 160f. to 165f. p.t. being gquoted, while girders remain at
175f. to 180f, p.t., Paris,

RoyaL INSTITUTION,—A general monthly meeting of the mem-
bers of the Royal Institution was held on the 5th inst., in the
afternoon, Sir James Crichton-Browne, M.D., F.R.S., treasurer
and vice-president, presiding. The following were elected mem-
bers :—Mr, Herbert William Allingham, F.R.(".5,; Mr. T, Newbold
Piddocke ; Mr. Edward Preedy ; Mr. William Munro Tapp, LL.D.;
the Hon, William Frederick Cuthbert Vernon ; Mrs. Adela Wetzlar,
and Dr, Charles Theodore Williams, F.R.C.P. The special thanks
of the members were returned to Dr, George Wyld, for his present
?t‘ a portrait of Dr. Thomas Garnett, first Professor in the Royal

nstitution.

THE AuToMOBILE CLUB OF GREAT BRITAIN AND IRELAND,—
Forthcoming arrangements :—Thursday, December 8th, 1808, at
8.30 p.m., ladies’ concert. Wednesday, December 14th, 1898, at
7.30 p.m., house dinner, at which Mr. B. Redwood, F.R.S., will
preside ; discussion on ** The Practical Working of the Benz Motor,”
to be opened by reading a paper by Mr. John Henry Knight. Wed-
nesday, January 11th, 1899, at 7.30 p.m., house dinner, Mr. W, H.
Preece, (U, B.,in the chair : discussion on accumulators, to be opened
by the reading of a paper, entitled ‘“ Some Notes on the Employ-
ment of Accumulators in Electrically-propelled Vehicles,” by Mr.
Percy Northey. Wednesday, February 8th, 1899, at 7.30 p.m.,
house dinner; 9.0 p.m., paper and discussion. Wednesday,
March 8th, 1899, at 7.30 p.m., house dinner ; 9.0 p.m., paper and
discussion. Mr. R. E. B. Crompton has 1sed to open a
discussion on ** Trafhic lations,” and Mr, Lyons Sampson on
' Brakes,” but dates have not yet been fixed for the events.

THE PATENT Laws.—The monthly dinner and debate of the
Article Club were held at the Trocadero Restaurant last night, Mr,
J. Fletcher Moulton, Q.C., M.P,, presiding. The subject of the
after-dinner debate was “ The Patent Laws and the Trading Com-
munity,” Among the company present were Lord Justice
Vaughan Williams, Lord Suffield, Mr, McKinnon Wood, chair-
man of the London County Council, Sir A. Noble, Sir H. Tozer,
Agent-General for Queensland, the Hon. E. H. Wittenoom,
Agent - General for Western Australia, the Hon. E. Blake,
Q.C.,, M.P, BSir A. BSullivan, Mr. C. N. Dalton, Con-
troller of Patents, Mr. W. Murton, of the Board of
Trade, Mr. Alexander Siemens, Mr. J, Cutler, Q.C., Mr. C. M.
Warmington, Q.C,, Mr, R. W. Wallace, Q.C., Mr. Lewis Edmunds,
Q.C., Sir J. R. Heron Maxwell, Mr. J. Scott Wood, and Mr.
Lesser Columbus, hon. secretary. The toast of *‘ The Queen”
having been honoured, the Chairman said that they had to con-
sider, not the use, but the abuse of the patent laws. Many
people held that the real evils to the trading community
were the patents which were held n terrorem over the
beads of subsequent inventors. It was unquestionably a
matter of serious interest to the trading community that
trading should go on, not only uninterfered with, but that
this system of threatening should not be carried on with impunity,
and he thought the state of things would be intolerable if there
wis not some remedy for this misuse of patent rights, He thought,
however, that one addition to the remedy under Section 32 of the
Patent Act would be effective. A little more should be done in
the way of empowering the Courts to make what he might
call sensible a ements by which justice might be done
after the nghts bad been settled. He also referred to
the case of people living abroad who tock out patents in
Enﬁlmd, by which new manufactures were sometimes entirely
excluded in England, as an abuse of the patent laws which re-
quired to be remedied. With regard to the question of com-
pulsory licences he felt there was a serious question of fact—
namely, whether or not a man had used his patent rights un-
reasonably —a yuut.iun which ought to be left to the Courts of
Law. Lord Justice Vaughan Williams remarked that such
questions as that last referred to were eminently questions for a
jury, If they were left to judﬁou alone the inevitable result
would be that they would lay down hard-and-fast rules as to
the sort of conduct which amounted to the forfeiture of a patent,

That, he thought, would be a great misfortune, Other speakers
followed.
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ENGINEERING NOTES FROM SOUTH
AFRICA.

(From our own Correspondent.)

THE gold mining industry of the Transvaal is
still in a condition of restricted activity, notwith-
standing the fact that the October output showed

an increase of 14,715 ounces over the figures for
September. On the other hand, things are brisk
in the Rhodesian mining centres, and orders
for plant and machinery are being placed. Asis

usual at this period of the year, serious rumours
are being spread concerning the scarcity of water
on the Witwatersrand mines. As the closing down
of some of the properties is already threatened
unless a heavy storm or two come speedily to their
relief, this annual difficulty really ought to awake
the directors of the mines to the necessity for some
endeavour being made to provide an adequate
water supply., The existing dams are in many
cases mere masonry enclosures of natural surface
depressions, and no attempt has been made to
give them a proper depth. Naturally the loss from
evaporation in such structures is enormous, It
should be quite possible for the mining people on
the Rand to form a water trust or commission,
representing the various companies. Such a body
could bny up water rights and construct a huge
dam on the watershed to the north of Johannes-
burg. The cost of pumping would be inconsider-
able, and the annual loss of many thousands of
pounds would be averted.

The revenue of the Orange Free State Railway
for the year ending June 30th was £410,517, or
£4839 above the estimates. This should encourage
raillway extension in the States, the agriculture of
which stands pressingly in need of new markets
for its produce.

Electric lighting contracts have been given out
by the public officials of Kimberley and Laurengo

arques. In both cases the orders for machinery
and plant will go to English firms,

The Cape Parliament is discussing the revision
of the mail contract. The chief question in
dispute is whether the contract should be thrown
open to public tender, or be determined by
private negotiations with the existing mail lines—
the Castle and Union Companies, There is a
strong body of opinion amongst the mercantile
community that the new subsidy should only Le
granted upon the condition of the abolition of
the shipping “‘ring,” and the rebate system of
freights upon which it is established. The
Government, however, appears to be strongly
opposed to introducing this question of freights
into the arrangements of the mail subsidy, and it
takes up the position that it ought not to inter-
fere in the ins made between the steamship
companies and their customers. It is proposed,
under the new contract, to establish a mail
service of fourteen days between Southampton
and Cape Town. Oneshipping company has even
made an offer to undertake a twelve-day service,
but this would mean an enormous increase in
the subsidy. One ion made in the course
of the debate was that the Cape Government
should provide itself with steamers, instead of
paying subsidies to private companies,

The sewe scheme at (‘ape Town, which has
been undertaken at a total cost of £250,000, is
making good progress, and 54 miles of sewer
have now been laid. The works include the pro-
viding of five of Shone's patent ejectors for raising
the sewage from the lower levels of the town.
The compressed-air plant for these ejectors con-
sists of two horizontal daplicate double - acting
engines, with steam cylinders 7in, in diameter,
n.ndka.ir cylinders 10in. in diameter by 14in,
stroke,

THE NEWPORT
MISSIONERS’
REPORT.

STEAM coal : The market is quiet, owing to the
want of prompt tonnage, the boisterous weather
keeping steamers back, House coal : The same
remark applies to the house coal shipping.
Exports for week ending December 2nd were : —
Coal, foreign, 54,125 tons ; coastwise, 18,391 tons.
Imports for week ending December 1st were : —
Pig iron, 1220 tons; iron ore, 5339 tons; pit-
wood, 2760 loads ; steel bars, 252 tons ; old iron,
45 tons; three ca potatoes ; one manure ;
one cement ; 1200 tons phosphates.

Coal: Best steam, 103, 6d. to 1ls, ; seconds,
9s, 6d. to 10«.; house coal, best, 13s, ; dock screen-
ings, 6s. 9d.; colliery small, 5s, 3d. to 5s. 6d.;
smith’s coal, 78, to 7s. 6d. Pig iron: Scotch
warrants, 493 ; hematite warrants, 56s. 10d.,
f.o.b. Camberland ; Middlesbrough, No. 3, no

uotation ; Middlesbrough hematite, 54s. 9d.
ron ore: Rubio, 14s, to 14s. 3d.; Tafnoa, 13s. 3d.
to 13s. 6d. Steel : Rails, heavy sections, £4 15s,
to £4 17s. 6d.; light ditto, £5 to £5 12s, 6d. f.0.b.;
Bessemer steel tin-plate bars, £4 12s, 6d.; Sie-
mens steel tin-plate bars, £4 10s., all delivered
in the district, cash. Tin-plates: Bessemer steel,
coke 10s, 9d, to 1ls.; Siemens—coke finish—
1ls, to %‘IT 3d. Pi(t-:ood, m Iﬁnd%:;rfi:;
change Telegram : Copper . 9d.;
tin, £82 5s. Freights : Freights remain firm,
both foreign and coasting.

HARBOUR COM-
WEEKLY TRADE

LavNoH, — Turkistan ; steel screw steamer,
-deck type ; built by, Messrs, W, Gray and

., Limited ; to the order of, Messrs, Frank C,
Strick and Co., Limited ; dimensions, 362ft. by

45ft. by 26ft. Bin.; engines, triple-expansion,
28in., dggin., and 72in. by 48in.; constructed by
Central Marine Engine Works; trial trip,

December ith ; 15 knots.

TraDE AND BusiNess ANNOUNCEMENTS,—Con-
sequent upon the ngrointmentu! Mr. W. H. Rad-
ford to the position of bridgemaster for the county
of Lancaster, the business of Messrs. William
Radford and Son, Brazenose-street, Manchester,
has been transferred to Mr. Joseph Swarbrick, of
Temple - chambers, Manchester.—Messrs, Uhl-
mann and Keutgen have secured larger premises
at No. 207, Pentonville-road, N,—Messrs. L.
Gardner and Sons have removed to new works at
Barton Hall Engine Works, Patricroft, Man-
chester

THE PATENT JOURNAL.

Condensed from '‘The Nlustrated
o Official Journal of

Application for Letters Patent.

I.I When inventions have been llm“mu the

name and address of thammmunlmﬂngm
printed in italics. e

24¢h November, 1898,

24,840. GexEraTION of MoTivk Powgr, V. Tournier
and the New Motive Power Syndicate, Limited,
London.

24,841. SgcuriNe Exps of Comrps, O Imray.—(W. W.
Cabena, Victoria.)

24,842, DISPLAYING BTEREOSCOPIC TRANSPARKNCIRS, J,
Rose, London,

24,543, Cownngcring DyNamos to BwiTcHBOARDS,

W. C. P. Tapper, London.

24,844, Taxwing, J. V. Koch, London,

24 545. Rotary Exprosion Morons, J. B, M. A. Coard
and E. A. Charpentier, London.

24,846. ApPARATUS for CARBURETTING Gas, W. Irwin,
Manchester.

24,847. Coars, A. M. Burberry, London,

24,848. TrEATING DECAYED Ruseser, M,
London.

24,849, BomriaL Caskers, W. H. Moore, London.

24,850. Brackers, E. J. Matthews, London.

24,851. Rorany Motor, L. Deflesselle, London,

24,852. WateR-TUuBE BoiLgr, J. Maziéres, London.

24 858. Tureap TrNs10x DEVICE for SEwiNg MacHINES,
H. H. Lake.—(J. E. Bertrand, United States,)

24,854. Boor FastEninas, F. J. Btohwasser and G. B.
Winter, London.

24,855. ELECTRIC S1GNALLING APPARATUS, A. U. Alcock,
London.

24,856, Motor CAr Fraums, T. Myers, London.

24,857. Cnaxcixo PaoroararuIc Frums, A, L. Adams,
London.

24,558 BuroLar ALarwms, B. J. P. Roberts, London.

24 859. ELEcTRIC SparkiNG Prues, F. R. Simms,
London.

Zingler,

5th November, 1898,

24,800. Bcan Wasmn, A. Robertson, London.

24,861. Guarps for CircuLanr Saws, W. A, Webster,
Manchester.

24,862. GENERATING ACETYLENR (Gas, A. Dickson and
H. Wallace, Glasgow,

24,863. SreED IxpicaTors for Vemioues, J. Grosart,
Glasgow.

24,864. Bep-rost Arracument, C. J. Bigger, Bristol,

24.865. SwiviL Looms, E. Hollingworth, — (G. F.
Hutching, United Stafes.)

24,866. MacHiNg for Boring Ovar Hovgs, C, Junssen,
Birmingham,

24,867. Rotary StEaM Exomnes, D. Morell,
chester.

24,868, ConnNEcTING MATTRESSES to Brpsteans, L.
Johnston, Walmley, Warwickshire.

24,8090 CoreEr FurNaces, W. Kerridge, Ipswich.

24,870. Horsesnogs, J Kemp, Eastbourne.

24,871. FirEMaAx's Hrapagar, R. McBurnie and J.
Mason, Manchester.

24,872 ELEcrric Dyxamoa and Morors, J. Atkinson,
Marple, Cheshire,

24,878, Jam-poiLiNg Paxs, W. Brierley, Rochdale.

24,874. ConrEcTiONERY CUrring Macmines, W. Brier-
ley, Rochdale

24,875 Cricker Bar Haxore, B Warsop, London.

24,876. IncrEasiNG the Power of Drivixe GEARr, J.
McKane, Belfast

24,877 Tea Ixrrser, W. H Rateliffe, Derby

24,878 Arvoy of Avomivivm and Maowsksiom, A. G,
Brookes —{(L Mach, Germany )

24.870. PasErLs for Bassinerres, J. Harrop, Man.
chester.

24 880, SHres' Ruvonees, W. R, Lawson, London.

24 88', Drvice for Wixpow Creasixa, J, Wehster,
Exmouth, Devon.

24,842, Scssors. H, Cheesman, Newewtle-on-Tyne.

24,883, Seekp Geans fur VemicLrs, C. H. Bhacklock,
London.

24,884. Forpixa Swuarrs of Marc-carrs, J. Carr,
Bradford,

24,855, Gas Gexgrarozs, W. Riley and A. Kershaw,
Bradford,

24,886, Firg-Lionters, A, J. Roberton, Manchester,

24,887, Aranum Crock, T. Millar, Glasgow.

24,885, Brevowrg, J. Cochran and €. Watkin, Armagh.

24,080, RiverTinag Apparatus, J. MacE. Ross,
Glasgow

24,800, Varvis, J. Chalmers Glasgow,

24,801, Rerorts for Distinuiys Snank, W. You~g and
J. Fyfe, Glasgow,

24 802. Locking Imprearivg Deck-rLaTE, T. White,

Man-

Glasgow,

24.898. Guipe-pars for AxXLE-noxes, D. J. Morgan,
Barry, Glam.

24,594, Winpow Wasaer, R. H. Dunn, Strect (8. 0).),
Somerset.

24,805, SeaLmNa the Movtns of Borries, R. G. Nash,
London.

24 8096, Warter-Tovng Boivers, G. N, Philip, London,

24,807, SuperproskD CArDERS, P. Bastin, London,

24,898, Pocker Staxps for CaMeras, R. de Columbier,
London.

24,%99. AvrtoMmaTic Lirg-saviNg Rarr, H. de Columbier,
London.

24,900. Harxgss, V. P. Berrurier, London,

24 901. Coar-wasHiNG ApraraTus, H. St. J. Durnford,
London.

24,902, Hoisrs, 8. Biindel and C. Klinik, Birming-
ham.

24 003. Arraratys for TAxNING Skins, T. H. L. Bake,
London.

24,904. SBtramviNg Parr Porr, W. W. Beaumont,
London.

24,905. PrEraArING HyprocvaNic Acin, R. Bayer,
London,

24,006 NiTrO - sUBsTITUTION under Pressurg, C.
Schneider, London.

24,007. Sures, F. G. Sennett and W. G. Williams,

London.

24.008. ArracniNg Gas Brackers, &c., J. Lewils,
London.

24 009, Maxivog Carciuom Carpipe, H. Walker,
London.

24,010, Doomrs for Gas Fumnacks, B. A. Burrell,
i.ondun.

24,911. Curvep Tver, R. J. Day and A. Collins,

London.

24,9012. Evkcrric Frrrives, C. 8. Bradford, Kingston-
on-Thames.

24,918. ConngctiNG-RODS, J. T. Norris, Kingston-on-
Thames,

24,914. Erecrric Hiwogs, F. E. Chandler, Kingston-
on-Thames.

24,915. SuaviNG the Surrack of Skins, E, E. Pullman,
London.

24,9016, InpicaToR for CookEry ReceEirrs, E, Howe,
London.

24,917. Teacuina Persons to Cyveorg, W. J, Blaxton,
London,
24,918. Marcrn Box Horpr for Cvcrgs, J. J. Snow,

London.
24,9019. Cromizo SHUTTERs, &c., J. H. Dierickx,

don.
24,920, Bavine Pressgs, H. H. Lake.—(C. L. Hovden,

Norwav.)
24,921, Faciurrarisg Drawivo from Moogrs, H, Sheal,

London.

24,922, SusPENDING ParEr Baos, &c¢., A. McCabe,
London.

24,928, OrL Lamres, H, Lane, London,

24,924. Boor Laces, E. H. Ludlow and A. Whittall,

on.

mﬁﬁh Cvore Hups and Branizos, W. Woodhead,
ndon,

24,926, Hixoes, A. J. Boult.—(6. Weber, Germany.)

24,027, PENcCIL-sHARPENING Macuives, R. M. Jones,
iﬂh{lﬂn.

24,928, Brick-makiNGg MacuiNEs, G. Austin, London,

24,020, ComuustioNn of Liquip Hvyprocarsoxs, O.
Meurer, London,

24,980. A1r-r1oET CovERs for VessgLs, A. Schmalenbach,
i.andnn.

24,081. Bursivo Liquip Hyprocarsow, F. R. Blount,
Liverpool.

24,082, ComposiTion for Paistine, A. Nevin and T,
Bulfield, Liverpool.

24,083. SuLrauric AxaYDRIDE, W. P. Thompson.—
(G. Wischin, Russia.)

24,984, Packinc for Screw Tars, T. Garner, Man-
chester.

24,025, WartErrroorinc Famrics, G. T. Oliver and W,
Derby Manchester.

24,936, SoLperixag Ieox, G, P, W, Richards, London

24,987, Traction Excixes, W. F , London.

24,088, PrevENTING WIiNpOows being Onscurkp by
MomsTurg, L. Pinner and W. Ornstein, London,

24,980, CroseTrs, C. H. Martini, London.

24.940. Uxrockine EmercEscy Exir Doors, T. E.
Hewitt, London.

24,1, Drvixo Bricks (). Howl, London,

24,042, CvoLg SionaL Brurs, J. H. Thieme and 0. O,
Alt, London.

24,943. NEEpLE-casg, K. F, Koch and G. Bchmiedeken,

MLﬂ"dT&

RIEES cKING the WaggLs of Veuic H. 8 T
Wildman, London. .

24,945. Barr Bearives, G. E. Mittinger, jun., and
F J. Schweitzer, London.

24,946, OpricaL ProsecTioN ArpParaTUs, J. G. Lormain.
—{H. 0, Foersterling, Germany.)

24,947. Brcvcres, T. G. Psimenos, London.

24,48, AumvuxiTioNn Hoilsrs for Sures, A. T. Dawson,
T. Thackeray, and J, Horne, London.

24,949, Reovratinog TraxsrorMER for EvimcTric
InsTaLLATIONS, Biemens Bros. and Co., Limited —
(Siemens and Halsle Aktiengesellschaft, Germany, )

24 950. Prvors for Swinciwo Wisxpow Sasuaxs, W.
Nicholson, London.

24,951. GEar for CommuxicaTING Powgr, C. L. Kline
and C. L. Kline, jun., London.

24,952, Carrvisza Bicvougs, H. L. Webster, Landon.

24,958. GENERATORS for ACETVLENE Gas, L Morris,
London,

24,954. IncawpEscEnt Gas Liowtine, W. B. Smith,
London.

24,955. Uressiis for SBuavina-water, F. R. Beghie,
London.

26th November, 1808,

24,050, AsTi-vierATOR for Orn Lames, R. H. Smith,
London.
E-l,l ﬂﬁi’i Pires, J. R. W. Woodward and N. Collier,
Jerby.
24,958, UspercrorHing, W. H, SBtevens, Leicester,
24,959, Avromaric Brakg, T. H. and E, Mitchell, Man-
chester.
24,960. ExaiNe BEarinas, T. H. and E. Mitchell, Man-
chester,
24,901, TraveELLERS' SamrLE Casks, T. A, Sands, Bir-
mingham.
24,962, StEERING FLrvive Macmings, J. Vrengdenhill,
London.
24,968, Corsers, H. A. R. Champnessand R. H. Mitchell,
Manchester.
24,904, SToPPER ATTACHMENT, J. Bourey, Bristol.
24,965, ELEcTrICAL INsTRUMENT, G. T. Hanchett and
F. B. Bage, Manchester.
24,906, Waeers, R. W. Macculloch and F. Gash, West
Kirby, Cheshire.
24,967, Prstons, J. G. A. Kitchen, Manchester.
E‘iﬁ' Bearing, B. Walker and W. Morris, Radcliffe,
cs,
24,969, Megraon of Fasrexixa Sunors, T. Sargent,
Bristol.
24 970, StarTive Gas and O Motors, 8. Griffin,
Bath.
24,971. Dress Faeprics, H. B. Priestman and 8. H.
Rawnsley, Bradford.
24,972, CvcLE Brakg, T. Adamson and F. W, Barlow,
Bolton.
:‘H.,Erg& GrixnpsToNE ToorL TirpiNg Resr, A. Thackwray,
i H.
24,974. Res1sfor ScrEw-currivg Toors, J. T. Dunstan,
Dristol
24,0756, GEXErRATORS for ActivLENE, E. L. Levetus,

Leeds.
24,970, EXPANDING R. Fairhurst, Wigan,

Lanes.
24,977. CvoLe Frames, W. Andrew, Manchester.
24,978, CRYSTALLISING SoDiuM UARBONATE, J. Dekker,

Glasgow.

24,979, Tires, R. Mitchell, jun., and J. Mitchell,
Glasgow,

24,980. Coo-wHAREL Brakg for Bicveores, J. Tiffen,
Carlisle.

94,981. Scext BorriE and Faw, J. C. B. Townsend,
London.

24,982, OverAEAD Evrcrric Tracriox, W. R. Smith,
London.

24,983, sorrENINO WATER for Excings, E. J. Davis,
London.

24,984 (O REservolrs for Luonsicators, E. J. Davis,
Loudon.

24,985, CHarNy AnovsTERS for Cvewnes, F. G. Griffith,
London.

24,986, CoxwEcTivg Exps of Bawxps, J. McKechnie,
London.

24,987. BockETs for CARRIAGE Lavrs, W. J. Coplestone,
London.

24,088, IwncavpescExT MasxTLE Fouspatiox, R. M.
Shelley, London.

24,080, VEmicLE for Comwmox Roaps, F. W. Giller,
London.

24,990, Devick for FiLLivag PxgumaTic Tirgs, B, Cahn,
London.

24,001, Burps, R. Wesch, London.

24,002. AvrosaTic TELEGRAPH ArPARATUS, G, Giorgi,
London.

24,908, Pstons, C. Lockwood, London.

24,994 Opricar. AppLiancE for Finpixa Views, W,
Mallett, W. Watson, C. W. Beevaor, and A, L. Adams,
London.

24 995. Burngrs, E. E. Crook and M. A. Hunting,

London.,

24,996, PeramsBULATORS, &c¢,, F. J. McKenzie,
London,

24,007, TwisTinGg THREAD, M. Beaumann and A. Kryszat,
London.

24 9098, Wasnixa LiNEN, F. Moll and M. P. O, Dickhuth,

London.
24,000, Forpiyo DEsgs and SEams, 8, Akhroit,

London.
25,000. Purirvine Sgwacg, W. P. Thompson.—((. G.
Gaell, Germany.)
256,001, Sipe ScurTies for Smirs, W. Mullan, Liver-

Cors g,

25,002, Presses for 3avixva Corrox, J. Conder, Liver-

Eﬁm' Brosn, G. Stiehle, Liverpool.
ﬁi.ﬂ.::'d Brakgks for Vevrocirepes, A. C. Shergold,
on.
25,005, IxsTRUMENTS for DRAvoHTSMEN, A. J. Boult.—
(H. Herberg, Germany.)
Eiiugi. IxTERNAL Compustion Envings, J. B. Lafond,
ndon.
25,007. Mixiye and Kxgavive Macmsg, P, Kipper,
London.
25,008. PrEvExTING SHips from Bivking, A. E. Bro-
uet, London.
25:'009 Lawmrp, C. Vernier, London.
Eﬁﬂl}hul:usmumn for Corrosive Gasms, J. Miiller,
ndon,
25 lil\ll.'i Har Pins, 0. Cholerius and A. Herrmann,
on.
25,012, StEam Excixgs, B. Gee and R. Webster,
London.
25,018, EugctrRic Arc LIGHTING,

London,

A. Yosmaer,

25,014, AvroMaTic Liontisa of Gas MaxsTies, L. Moris,

Lundun.

25,015, Trearivyo Resipor from PraTisvw, L. Moris,
London.

25,016, AcETVLENE Gas GenEraTORS, A. Schwass,

ndon.

25,017, Dyrino Hair and Fums, C. D, Abel.—{(The
Actien-Gieaellachart fur Anilin Fabribation, Germany.)

25,018, TreaTivag VEcETABLE Fieres, F. Hasselmnann,
London.

25,019, Vemicres, C, E. Sibley and R. Bryan-Haymes,
London.

25,029, TrEaTING BicHROMATE of Sopa, A. Goldschmidt,
London.,

25,021, BecuniNo the Basis of Boxgs, J. W, Claughton,
London.

25,022, Cyvcre BapprLe, W. E. Carmont and H. de
Stedinhk, London,

25,028, Tramway Cars, O, Brennecke and I, Timar,
London.

25,024. Canproarp Box, F. T. Austin, London.

26,025, TEETHING APPLIANCE, A. J. Tempére, London.

26,026, METaL Burront for CovstErpiks, R. J, Copas,
London.

25,027, Maxcrvactorg of Barvra, H. H. Lake.—(/la
Bocidté Bonnet, Ramel, Savigny Giravd ef Marnas,
Franee,)

26,028. Tinge, E. Kempshall, London.

28tk November, 1898.

25,020, Mgasumrixo the ErrFiciescy of GrRariva, A.
hhm-p, London.
25,080. CarsvrertiNg, C. Bingham, London.
25,081. CuvrivaTors, W. E. Martin, Huntingdon.
25,082. CoveErings for Bavy CarRiAGEs, G. A. Barnard,
\'ﬂnnhmtar.
25,083. GeamiNg for VeErLocirEpes, H. J. Bagley
London.
25,034. Boar, 8. V. Dardier, London.
25,085, CoNTROLLING RaiLway Pratrorum TROLLEVE,
A. B. Payne, sSketty, near Swansea.
25,086, Carppoarp Boxks, A. W, Btevenson and G,
Donaldson, Manchester.
Eﬁﬂﬂ. Locking the Doors of Traixs, J. Marshall,
ln.agow.
25,335. Divibixa Crrcres into Parts, R. C. Craig,
lasgow,
25,080, SnuTTLE OrPERATING MECHANISM for Loowms, L.
Cheesebrough, Keighley.
25,040. Rarnway Prarrorm Trocks, G. P. Edwards,
'Wnlurhnmphn.
25,041. Frxaso Lips to Boxzs, J. Mowat and J. Watt,
Helensburgh.
25,042, Compass Carp, E. Gruby, Hull.
26,048. Puorocraraic PristiNg, A F. Hargreaves,
Midlothian.,
25,044. MrcuawNisum for CoIn-FREED Gas METERS, J.
Milne and H. O'Connor, Edinburgh.
25,045, MEcmANICAL Tov, A. W. Pocock, London,
26,046. Heating Kiuxs or Ovess, J. T. Cope, Bir-
mingham.
26,047. MacmiNEry for Crusming Org, R. A, White,
London,
25,048. SappLes for Horsgs, T. B. Bharp and G. Miner,
Birmingham
25,040 Back-rEDALLING Brakxs for VErocirepzs, H.
Riddle, Birmingham.
25 050. Bowiva AmTiFICiAL Masvmres, R. and W.
'Wnllma, Glasgow.,
25,061, ELrcTrric ALARMS, C, A, Gillespie, Glasgow.
ﬁﬁ!dﬂvcu SELF-LOCKING APPARATUS, F, L. Jeyes,
ndon,
25,058, Wasaens for Piee Fraxaes, C. H, Jolliffe and
H. H. Deacon, London
25,054. BiLk-norpiza Devices, C. A. Allison.—(&.
Sweeney, United Sttes.)
25,055, SovxpiNag Apraratrs, J. O'Neil, London.
25,066, WoveNs Sturrs with SiLg Ismirations, H. Edel-
Lul‘l’, Germany.
25,067, Excextric SwivErLLiNGg CHaIrs for Smipes, A.
hohurtﬁun and J. Rowan, Glasgow,
25,058, Avromaric Fuse RerrLacEr, H. G. Solomon,
London.
25,059, Torrepo Gux, J. O'Kelly, M.P., London.
25,060. DRAG for Vissers, M. D, Cvetkovich, G. Kukae,
C. Mingotti, and A. Sirola, Glasgow.
25,001, PORTARLE BALANCE :I'thun-nnutrum?, R. H.
Cox, Shanghai, China.
26,062, The *'ComprreHENSIVE™ CaALENDAR RuLg, G.
ht.uwnunn, Accrington.
25,068, Hor-water HEaTkrs, A. J. Boult.—{(W. J,
Walsh, ¢. M. Ruyckman, and M. H. Le Hane, Canadu.)
25,064, Wrranino Macuixgs, J. Joynson, London.
26,005, Marcu-poxes, &c., for Horers, J. A. Firth,
London,
25,000, Firg Extixoviseer, J. W. Naylor and W,
'Hnn'inﬂn. London,
26,067, CoiN-rREED Murcmanism, C. F. Btahlecker,
London.
25,008, CospexsErs and Evarorators, 8. Puplett,
London.
25,069, Skats for WaTER-cLosETs, A. L. Trotman,
London,
25,070. Toorn-prusnes, A. Worringen, London.
5,071, BappLe Sear, W. F. Hole.—~{J. I. Knight, Ncw
Zealand. )
25 072. AvromaTtic CoiNn REcisTtER, The Globe Cashier,
Limited, and W. D. Rowlingson, London.
25,078, Souvr Powper, A. W. Turner and J. Tibbilts,
Birmingham.,
25,074. Racks for Cveorgs, T. Hewitt, London.
25,075, REriecrors for Lames, G. Huebner. — (A.
Miller, Austria-Hungary.)
25,076. DisrLaviso Picrores, A. R. Upward and R.
Dalmer, London.
25,077, CuaxoiNg SURFACES for ADVERTISEMENTS, A,
R. Upward and R. Dalmer, London.
25,078, MacuiNg Correr Hovpnkr, M. L Tucker and
Disc and Easy Churns, Limited, Chesham,
25 079, Burxers for HEaTine and Lionrivg, M. Craw.
iurd, London,
26,080, RaiLway Siowars, C. Brawn, London.
25,081, REvowving Doors, T. V. Kannel, London.
25,082, Baxo for HoLping TooETHER the Rin Exps of
UsmnrELLAS, G. Kurschner, London,
26,088, WaLL ArracumexnT for HoLmina Bieveres, A,
F. Smith and W. Mays, London.
25,084, Proxocrarns, L. Wolfl, Liverpool.
25,085. Frusning CisTeERN for WATER-cLOsETS, J. W. T,
Brain, Birmingham,
25,086, SyrnoN-HEAD Device, R. Ebersbach and G,
Rakovan, London.
n, B ham

25,087, Anrc Lamrs, W. Cru , Birming "
25,088. Smip Loo Apparatus, 1. F. and T. 5. Walker,
London.
25,080, Breap Kx1¥E with a Gavagr, H. Eisenmann,
o,
25,000, Looms for Wravixa PiLe Fasrics, A. Webh,
London.
25,001, FrexinLg Stavs for Am Cusnions, A. A. Young,

London.
25,002, Rotary PressurE Excixg, 8. A. E. Hickson,

iﬂtlduu.

26,008, Swivo Gares, J. H. Hannay, London.

25,004, Sparivc Casg Vexms, R. Haddan.—(J. D. ¥
Farrés, Spain.)

25,005, Bo:nwmn fur SupMARINE CaBwxs, G. G. W,
H ~{The Firm of Felten and Gwilleawme,
(ermany.)

!ﬁﬁ Resmovize Dusr from Crarr, A. 8. F. Robinson,

don.

25,007. Arvove of Correr, W. L. Wise.—(J. Burns,
United States.)

25,008, BLgcrric TrRamwavs, 8. P. Thompson, Liver-

wllgl: Grieriva Device for Mixg Caars, P, G, Kelly,
don.
%m:i ApvErTising Baos for Goops, E. de Vernoys,
ndon.
25,101, TrEaTING YEAST, R, Rickforth, London,
“il,ﬂﬂ' lantrion MaTERIAL for Matcnes, R. K. A, Gans,
ndon,
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25,108, StirryErs for Smirt Frosms, R. Williams,
London,

25,104, Forpive Boxes, A. 8. King, London,

25,105, SaLt Cerrars, H. Binley, London,

25,106, Rock-poring ApraraTus, F. Baker, London,

25,107, MacmiNery for Peopucing CARDEOARD BoXEs,
8. Croppor.—{(Partly by T. L. Cornell, United Stat.s.)

25,108, Avraratvd for Takise Puoroomravis, E. J.
Ball, Plymouth.

25,100, Errorric Howstiva MacHINERY, J. W, Brown
and A. J. G, Simpson, London.

20tk Novenber, 1808,

!h.llli:;d Bivocar Sereracry Lexags, W, E. Debenham,

London.

25,111, Drivina Grar for VErocirknks, G. Brown,
'Plumutmd. Kent.

25.112. Honsgsnors, J. G. Hunt and F. C. Bodan,
Southampton.

25,118, Pxkosmaric Hamumers, D, Longwaorth, Banbury,
Oxon.

25,114. Divisipre HavpLe-BAR, K. E. Norie, London.

25,115, MoprL Presser, W. Robinson, Luton.

25,116, Nox-suiveEr, E. de V. Buckingham, Gains-
borough, Lincolnshire.

25,117. Toor. HoLDER, 8. J. Bpurling, Plumstead, Kent.

25,118, Treativo Coke Oves Gasxs, B. H. Thwaite,
London.

25,119, Haryzssgs for Weavina, W., D., and J. T.
Hardaker, Bradford.

26,120, Forpiza Cuairs, O. L. Story, Kingston-on-
Thames,

25.121. Pruxmng InpremesTs, A. H. Knight, Kingston.
on-Thames.

122, SeavLiss Turgs, B. F. McTearand W. Lindsay,
iverpool,

25,123, Weatner ProrEcromrs for Cvycrists, R. Slack,
Manchester,

25,124. Lasmrs, A. W. Turnerand J. Adie, Birmingham.,

25,125, ApsustapLe Gripriva Device, B. Smith,
Bristol.

26,120, Caurys, 8, C. Jones, Sheffield.

25,127, Goxo Arary, W. Baily, Malvern Wells,

25,128, Heatine Warer by Steam, L. Marshall and 8,
Naylor, Halifax.

25,129. BeostRaps, J. E. Hoskins and G, R. Payne,
hirminghn.m.

25,180, Imowine Macuixes, J. McAllister, Glasgow.

“'ﬁF!lli Euery RoLLErs, J. G. Bamforth, Hudders-
eld.

25,182, Drivina Mecuaxisu for Bicveorrs, W, E. Tait,
London.

25,188, Avsvms, O, Firth, Bradford.

25,184, ScrooL Drsks, F. H. Fisher, Birmingham,

25,185, Warkino Sricks, E. Clarkson, Bradford.

25,180. ENvELOPES, S. Bearder, Bradford.

25,187. Apvertisine, C. W. Hollis, Nottingham.

256,188. MeraLLic Packings, J. G. A. Kitchen, Man-
chester,

25,180, Propucixag Gases, J. M.-L. Messerli, Lelcester.

25,140. EpvcatioNaL Gaug, E. Hagen, Manchester,

25,141. Arrriances for Keepivo the Movrn Croskp
Durixe StEEr, H. L. S. Cocks, Bristol.

25,142, ArTacHING INDIA-RUBRER SoLks to Booms, P.
M. Matthew and J. M. Chalmers, Leith.

25,148, Bicyores, G, Caddick, London.

25,144. Roan Venicres, J. Clulow and H, E. Orton,
London.

25,145. Maiv-carrs for Crmores, H. Thomsett,
London,

25,146. Tires, J. F. Child and W. O. Collingwood,
London,

25.147. RecrracLEs for Hovpina Cloams, A. Kyd,
Glasgow,

25,148, Corriva Werr VELvET, A, Eppinger, Man-
chester,

25,149, Nox-iNtoxicaTivg Drixks, J. H. Brodrick,
hinnlnghnm.

25,150. Pxgumaric Tires for Cvorks, J. Robinson,
Ipswich,

25,151, Proumceriies, &e., G. Roth and C. Krnka,
Glasgow.,

25,152. Wirg Hearps for Weavivg, B. Lee, Colne,

cs.

25,158, Cookiva Uressit, G. MacMurdie, G. Wright,
and J. H. Borrett, London.

25,154. Sprixna SAppLE for Cvewles, A. Woodmansey,
London.

ﬂsillﬁn. ARTIFICIAL MARBLE, T. W. James, Birming.

AT,

25,150, ArpLIANCE for TRACHING Bwimminog, J. Wilson
and W. Walker, London.

25,157, CyrinpEr Pumps, A. Rigg and J. C. Bayley,
London,

25,158, RecovErive SvrLpRURIC Acip from Gasgs, T,
R. Bhillito. — (The Aectiengesellachart fir Zink-
Induatrie vormala W. Grudlo and M. Sehroeder Ger-
many.)

25,160, Buinp-rorLLErs, F. W. Phillips and E. Nash,
London,

25,160, Propucrion of Acerviesk Gas, C. Barnett,
London.

25,161. Cverxe Lock, F. M. Boclet and A. Turner,

o,

25,162. Locks, A. H. Walker.—{The Universal Lock
Company, United States.)

256,163, Lockino Cocks, J. and T. H. Nodder,
Sheffield.

25,104, RecepPracLes for Packine Fruoir, J. H. Ark-
wright, London,

25 mﬁ.lﬂun:«'mu Gas, C. G. Hemsley and P. 8. Bquirrell,

ndon,

25,1466,

LoogIxG
i.nndun.

25,167, CoMBINATION
Lnndvun.

25,188, Corrivg - oFF VALVES,
London,

25,169. BEpsTEADS, A. Stromberg, London.

25,170, Cmimyey Suarr, A. Krilger, London,

25,171. Aseesros, L. Grote London

25,172, Jorsivo RaiLway Siowar Rops, T. 8. Lewis,
London,

256,178, ITnox and STEEL CHains or Links, W, Roberts,
London.

25,174. Exarng, T. King, London.

25,175, Cnorriye FirewooDn, J. Robbins and H. C.
hlll"t-ﬂll. London.

25,176, Guny MecuaNiam, A. Reichwald.—(F. Krupp,
Germany.)

25,177, Gux MEcuanisM, A. Reichwald.—(F. Krupp,
Germany.)

25,178 TessioN-coNTROLLING DEvicEs, 8. H. Wheeler,
London,

25,179. Barn Brarivos, C. H. Ferguson, London,

!ﬁtfnﬂﬂd ARITHMETICAL CALCULATORS, W. A Drake,

Eﬁﬂglh Honsesnogrs, T. Allwood and V. A, Bailey,

naonn.

25,182, Post-markiNg Macuives, H. H. Lake.—(E. XK.
Malmborg, United States.)

25,183. Sirens, W. T. Purchase, London,

25,184. Drivivoe Cmains, R. Abell, London.

25,185, Crarrers for Bxur Buvovs, W, T. Elliott,
London,

256,180, FastExiNe Brcvcere Tires, J. McAlplne, Ley-
tonstone, Essex.

26,187, Warer Vax and Sweerina Macmixg, F. J.
II'i:.-.h:-m:llng, London.

26,188, Taswino, A. E. Vidal, London.

25,180, VENTILATING TaP, J. Charman, Crawley,
Sussex.

25,190, Bicyeoves, L. B. Gaylor, London,

!5.1 191 hf:ulm,ﬂ. Hill, E. G. Price, and Photo, Ltd.,
Amdon,

25,192, FuexieLk Tuee Joingrs, W. Puzey, London.

26,103, Macuisgs for Currivg STiFFENERS for Boors,
H. H. Lake.—(W. F. 0'Brien and D. 8. Keith, United
States,

25,104. PreveEstivg OvErturNiNGg of Frowgn Pors, J.
E. Austin, London.

25,105, Smoxr Consumers, J, McDonald, W, H. Klock,
and C, A. Hall, London,

Carrisoe Doons, C. E. Cooper,
Forsitorg, J. Brustmann,

A. Langhammer,

ﬁ}}oﬂﬁ.dﬂnuu for Hoorkp Aximmars, W. H. Wakfer,

ndon.

25,197. Screw Nurs, O. lIwray.—(W. H. Carrathers,
United States.)

25,108, Packing Rapnirs, J. B, Zander and J. Cooke,
London.,

25,199, Bur~NgEr, A. Rammoser, E, Rohrs, and H. Rihr-
son, London,

25,200. Horpgrs for Birvtiarp Crack, R. W. Hodges,
London. o

25,201, Urinisine Hear, R. Haddan.—(J. B, Whiteag,

India
) L. Bchott,

26,202. ELECTRIC
London
25,208, Crosers, J, Duckett and Son, Limited, and J.
Duckett, Burnley.
25,204. SrEAM-GENERATING ArParaTUus, G. C. Fricker,
London.
25.15‘35. Rapioararinic Arraratus, J. Wertheimer,
ndon.
25,200. NEck Wean, E. A. Roskilly, London.
25,207, Tunks for Vaccise Lymren, J. H. Montague,
tnnduu.
25,208, Boors and Buors, H., Brown and G. Hall,
London,
25,200, Proovcing Gas, E, Pilous, G. Ottermann, and
E. Nauheim, Liverpool.
25,210, ApparaTus for NEckina Viars, J. B. Conde,
iverpool.
Eﬁﬁll. ToevLAR SEcrions of Grass, J. B. Conde,
v 1

25,212, ProsecriLes, 8. V. Buskirk, London.

25,218. Terxinoe Vesskrs, C. J. 1. Ker and R. F. Bolton,
London.

256,214. Crorongs, R. Schwarting, London.

25,215. Makiso Marcugs, G. C. Marks.—(F. W. Moad,
United States )

25,216. Trukive uve Esmery Srtoxes, H. Laucks,
London.

25,217. Proouvcine Evcrric Correxts, R. Echter.
meyer, London.

25 218. GurLLy Gramivcs, F. G, 8. Ham, W. E. Baker,
and C. M. Sansom, London.

25,219. Maxkino Yarx, J. Y, Johnson.—(I¥. H. Drury,
United States.)

25,220, LusricaTors, N. Bick, London.

25,221. Arc Lames, J. J. Rathbone, London.

25222, Firixo MEcraxism of Guxs, W. and A. Cash.
more, Birmingham,

25,223. EveLer Fastesers, K. H. Otto, Barmen,
Germany.

25,224. Sream Exoixg, O. E. Graham, Kiogston-on.
Thames,

25,225. Curriva Twisg, J. Crandall and O. W, Sher.
wood, Kingston-on-Thames.

80th November, 1808,

Avanu  CrLocks,

26 E’.‘E.l Lockixa Doors, W. 8. Jervois, Blackrock, Co.
ublin.
25,227. AcCETYLENE Gas QGexEraTORS, D). Thubron,
Secarborough.

25,228, SLirPEr for FismiNo-gRAR Boarps, E. Bacon
and G. Jackson, Grimshy.

25,229, Macuives for Jigoise Org, W. A. Green,
Aberystwith.

Ebfgﬂd RaiLway Truck and TroLry, W. F. W. Ellis,

ndon.

25,231, Steam or Air Exaixes, J. Gemmell, London.

25,282. ParEr Baos, J. Ralph, Wolverhampton.

25,288. Furwxacks, W. Burgan and B. W. Winder,
Sheffield.

25,284. FiLter Beps for SEwack Pumrirication, W.
Foster, Leeds

25,285. Forpine Carproarp Boxes, E. P. Fenton,
Manchester.

25,286. VELOCIFEDE-sTEERING Hawprs, E. B. Killen,
Manchester.

25,237. TasrLgrs, A. Anderson, Glasgow.

256,238, DriviNg Horsgs, T. fhmnachia. Glasgow,

Eﬂiijﬂ.d Couuinep CoumMuxicaTioNn Saxer, A. Waters,
naon.

25,240. Cavrrco Pristivg, R. McKechnie and A. Hodge,
Glasgow.

25,241. Wincass, T. Downie, Liverpool

25,242, Exoixx Goverxors, J. Davidson and T. R.
Hampson, Liverpool.

25,243. Excixe Goveaxors, J, Davidson and T. R.

ampson, Liverpool.
25,244. Drivive Berr, W, H. Hoyle and T. Barker,
Bolton.
25,245. Pomr Crips for Cycrisrs, B. Greenwood,

Liverpool.

25,246. SmiELD for Homsk Corrams, C. McCallum,
Glasgow.

Eﬁ.i-l; FirgrLacks, W. H. Sherburn, Belper, Derby-
B s

25,248. RusseR Tirgs for VeaicLes, R. Mitchell, jun.,
Glmmgnﬂw. & -

25,2490, Baw Guarps, W, Btevenson and H. Toogood
Stockton-on-Tees. ;

25,250. Lawmrs, J. Aide, A. W. Turner, and T. Roberts,
Birmingham,.

Eﬁﬁﬁl. _{:ail.cuu'rmu APPLIANCE, J. Massel.—(A4. Maassd,

wEsRia.

25,252, Pvzzik Bricks for CurLorex, E. H. Carlyon,
hirmlngham.

25,253, Horsgsnoxs, J. Riley, F. J. Astbury, and I.
i?iahei-: Manchester,

256,254. Lavepoars, D, J, Morgan, Barry, Glamorgan,

25,265. CyoL Eﬁmu, A. Kerfoot and J. Jrﬂl&urr,

Cappoquin, Co. Waterford.
!5,25&.6 REATING Sar, E. J. C. Christie and R. Ander-
son, W.

25,2567. Corrino Lozexoxs, T. and J. Morton, Wishaw,
Scotland.

20,258. AcEtrviENk Gas GenErators, P. Harrison,
hh'minghnm.
ﬁffﬂ. Et.mL RICAL Rxvorvrion INpicators, K. Ohst,
ki
25,260. EvctriciTy METER, A. Nunns, Halifax.

25,201, CaME H. RHill, E. G. Price, and Photo,
Limited, London.

25&2. Pxevmaric Tirgs, C. A. Morrison and H. Bausor,

ndon.

25,268. DisisFrcraNt Frvaw Taxk, A. T. Handley,
hnva. Sussex.,

25,264. Wixpow Sasuxs, H., Callow, London.

45,2066. LocoMOTIVE SIONAL ArPPLIANCE, D. Wilson,
i..ondnn.

25,260, Wonrkina JoiNErs' Vices, D. F. Dowey,
Middlesbrough.

256,207, Circrues, J. C. Fergusson, Vancouver, British
Columbia, Canada.

26,208, AUTOMATICALLY-IGNITING MANTLES, A. Ram-
moser, E. Rohrs, and H. Rohrson, London,

25,260, Moxgv-poX, J. Clarke, London.

25,270. Fisu-nooxs, C. E. O. Coleman and J. B. Wright,
hirminghmu. :

25,271. Waten Heaters, W. Boby, London.

25,272, MuzziLg, J. Hammond, Reading.

25,278. Pouwmr, G. Kimber, London.

25,274. WEaviNG MaTs, K. Walker, London.

25,275. FirE-rroor PaiNt, A. J. Boult.—(P. Carré,
Franee.)

25,270. Fire Exmizovisukrs, A. J. Boult.—(P, Carré,
anc{'.?)

25,277. WATER-048, A. J. Boult.—{(G. Nirolini, ltaly.)

25,278, Amnixe Linex, R. Rainsford.—{@. V. and C. 4.
Hall, United States.)

25,279. OpeNiva Winpows, R. Rainsford.—(A. Chris-
tianson, Onited States,)

25,280, Spor Proreeror, C. Hutcheson, Edinburgh.

25,2581. OpexiNo ExveLorss, F. H. ‘H‘aliur, London,

25,282, Trovsens Crie for Cvcuists, F. H. Walker,
London.

25,283, StEam Exoines, J. T. Rossiter, London.

Eﬁhﬂﬂl. lliu-rﬂ.t. G. D. Howard.—(H. Starck, United

Lales,

25,285. Exumirive Proru J. Schiele, London.

256,286. OrL CowmrosiTioN, C. J. Grist, London.

25,287, CrLeansinGg Comprouxp, W. P. Thom —(J.
Fitzgevald, jun., and J, €. Mahon, ﬂhnnda,;

25,288, RAILWAY

J. Pe London.
26,289. ROTARY M

oror, M. Reisacher, Liverpool,

25,200, Winpise ApParaTUs, J. W. Bmith, Manchester.
E&ﬂ:ﬂ:ﬂr‘rml Gas APPAR.TUB, N. A. Aubertin,
1.

25,202. PropucrioN of WATERMARKs, T. A. Goodchild
and A, C. T. Bond, London,

25 Eﬁa.dﬂurmnmn Bicyowrs, F. Green and G. Hunt,

ondon,

25,204. SappLE-sUPPORTING DEvicEs for VELOCIPEDES,

. 8. Cadet, London,

25,2056, Barery Locks for Vevocirkpss, M. Badoni,
London,

25,200, SErarAaTING MoisTurg fromn MateriaLs, C. E.
kruhu. London.
25,207, GENERATING

London.

25,208, Macursery for Usvoapixa Coxk, J. Wood-
ward, Manchester.

25,200, BarL Bearixas, M. Foidart, London.

25,800, MaxUCracTURE of Caruvrers, M. Kandler and
C. Wehner, London.

256,801, FurNace Grates, V. Spinette, London.

25,802. BuppLyING WATER to Motors, J. Y. Johnson,
—fA. L. Riker, United Slates.)

25,308. MeTaLLic BepstEaDs, 8. 1. Whitfield,
hirmh:ghum.

25,304. ArTIFICIAL Broves, R. Haddan.—(R. Koepp and
Co., Germany.)

25,805. CoaTiNg MouLps, H. Stanning and T, Alderoft,
London,

25,806. Harr Wavers, W, L. B. Hinde, London.

25,307, Evcings, J. Brundrit, London.

25,808, Tirks, B. H. Thwaite and 8. J. Mowhray,
iﬂndun.

26,309. Furniture Castoms, A. C. D. Seifert, London.

256,810, BurYyroMETER, A. Mercier, London,

25,811. Wixpow Fraumgs and Sasags, C. Carduck,
London.

25,812, Brack Dvesturr Maxvracturg, C. D. Abel.—
(The Actiengesellschaft fir Anilin Fabrikation, Ger-
Tﬂ-ﬂnyt}

25,818, Rorary Pomes, Siemens Bros. and Co,,
Limited. — (Sicens and Halske Aktiengesellschaft,
(fermany.)

25,814, 'Iynnﬁamnrmn Corrgests, C. D. Abel.—(La
Socitte Anonyme pour la Transmission de la Foree par
I" Blectricité, France.)

25,815, CoLovrEp MARKING INK PENcILs, A, Roberts,
London.

25,816, Sumoke-coNnsuMiNg Stove, A. Lacolle, London.

Aceryiexe Gas, P. Bucher,

26,817. AckTvLENE Gas Gexeratoms, G. Dillberg,
inud,nn.

25,818, TorpEpo Boar or Esecror, G. C. y Elias,
London.

26,810, Maxkixc INNER Parts of Cioars, J. Reuse,
London.,

25,820. RimM Bragrs for Cvcouxs, J. R, Trigwell,
Landun.

25 azlhﬂnﬂu StorpPERING, C, Kemper and F. Balomon,
nNadon .

25 Ezﬂafma-cnﬂ'muumn Mecuanism, R. A. Fraser,
DO .

25,828, Jomxt Rixas for Pires and Tusgs, P. Hulburd,
London.

26,824, ELEvatroRr for Graiy Crrears, H. Mayan,
iondun.

25,825, CvoLE-DRIVING GEAR, H. Cablancand L. Burle,
Lundnn.

15t December, 1898,

25,820. Gavoes for Saw FEx T. Thoruton, Bury,
25,827. ELECTRICAL TERMINAL, L. Ridout, London.

25,828. Doemies for Weaviwe, G. H. Hodgson,
320, P d E F. W. Pick

256,820, FPExciL and Ixxk KEra . W. Pickerin
i’nntypml, Mon, Sy =

26,330, MEasuriNe BreEakine Strains, J. Hogarth,
Glasgow,

25,331, Rixo Seixwino Framxs, T. Holden, Man-
chester,

256,832, Toastina Forks, E. 8. Browett, Coventry,

25,833, FursiTurk Casrors, W, Evans, Manchester,

25,884. Discs, A. J. Stokes, Glasgow.

25,385. Tuees for HEativo and Coorina Hawnus, T.
Scotland, Tolcross.

iﬁﬁgrﬁ.h Saw Guarp, J. C. Barnes and C. Cotton,
y.

iﬁﬁﬂﬁgﬂun for Propuvcing Rorary Moriox, W. Dick,

oW,

25,338, OnvaMENTAL Comu for Lapis’ Hamr, A. Don-
nelly, Glasgow.

E&isarﬁ. AtmosrHERIC Gas Burxers, T. Redman, Brad-
ord.

25,840, Tanre Kxives, J. R. Hunt, Sheflield.

26,341, METaLLic Packine for Pistow-rops, A. Shaw
and A. Bland. Halifax.

25,942, WATER-wasTE PrEVESTERS, G. Hunt, Burnley.

26,848, Working Bar Iron by Steam Hamumzer, C. J.
hnlntrm, Barrow-in-Furness,

256,844. “"Pioks,” W. J. Edwards and T. Thomas,

harris, Glam.

25,845. WATER - REGULATING Cranes, J. Murrie,
Glasgow. -

25,846, Lapies' BrirTs, J. M. Gower, London,

Eﬁﬂ:&hcmu Fork Ewps, D. K. C. Russell, Edin-

25,848. MEcnaxisM of Looums, J. Ireland, Dundee.

25,840, SwinoiNg Bapies' Cor, A. E. Hartley, Bradford.

25,860, LarEL HoLDER, 1. T, ﬁwartn, London,

206,851, BTrETCHING TROVSERS, I. T. Bwarts, London.

25,802, SAarETY GEAR for CoLLiERY CacEs, J. Morgan,
i.ondnn.

25,858. Bioveres, L. A. Chauvin, London.

25,854, FirE-araTEs, G. G. Brodie and J. D. Prior,
London.

25,856, TransiNG Prates for Veniouss, W. Mills and
E. D. Mincher, London.

25,856. ArpPLVING SgIp-pANs for Roap Vemicrigs, W.
Mills and E. D. Mincher, London.

25,357, Corx-vrEEp Macuixgs, F. Hutchins, London.

25,858. Costmivasce for Tmawr Ngms, G. F. and
F. W. Stevens, London.

ﬂﬂhngmmﬂ WarLrLs with Gurass, C. Marson,

25,388, TrREATMENT of SkwacE, C. A. Atkinson, Liver-

Eﬁ,Etinu DErrick Crawes, T. Whitaker, Man-
Eﬁi}ﬂh!:llm““ Macnives, G. D. SBtewart, Edin-
ﬂiﬁh E::.:ﬂli'llﬂ for Psevsaric Tires, W. Glasgow,
25,887, RaiLway Poists, J. Grimme, London.

25,888, GENERATING (OzoNE, W. Elworthy, London.

25,880, Prooixe Macumings, E, London,
25,890, PovriNag Macuinery, W. H. Booth, Londan,
25,801, Tirxs, J. F, and L. Go London.

25,302, BaLL RerTaINkRs and SgparaToR, E. F. Creager,

25,303, FiLE Cass, F. Macey, London.

25,304, WrIGHING rs, B. hnﬂemm, London,

25,805, Cor, Hammock, and StrErcmer, L. C. Bailey
on

25,806. Bc.mn, N. O. Henault, London,
Eﬁﬂ‘; Caxpres, W. C. Greig and J. H. Gardner

don.

25,808, Tricverg, P. Dorigny, London,

26,809. BurwiNo Liquip Fuxi, C. H. Fisher and F.
May, London.

25,400. Sroves, R. Jewhurst, London.

25,401, PresgrviNg Eccs, A. M. Clark.—(F. Dippel,
ﬂfnnn.Hnj} u -

25,402, HEaT RETAINERS, F, Kahn, London,

26,408. Bicverk Surrorts, F. H. A. Heyer, London.

25,404. Moxoazo Dyvestorys, B. Pitt.—(L. Cussella and
Co., ermany.)

25,405, MEasure for 8ririts, W. R. Littlefield, Leyton,
Essex.

25,400, TyrEwriTING Macmises, W. R. Fox, London,

25,407. BSTRAM Exoixkw, F. J. Thompson and W. Eck-
ford, London.

25,408. Hiou-srEEp ExciNes, J. M. McLean and A.
Sykes, London.

256,400, TrEATMENT of SEwack, C. A. Bahlstrom,
London.

25,410, Ozong-rropUCING BatTERIES, C. A Sablstrim,
London.

2&1 411. Lookinoe Cverx SprockEr WaekLs, F. Mennich,
on.

25,412, InpicaTING in Rarnway CARRIAGES the NAMmEs

of Stations, M. Keller, London.

- =
=

SELECTED AMERICAN PATENTS.

From the United States Patent-office Official Gazelle.

609,808. Rorary Steam Excixg, C. A. Holcomh,

Beloit, Wis.—Filed Maych 18th, 1897.
Claiimn.—The combination of a supporting frame

having circular projections extending toward each
other, a casing having ends sup
tions, a shaft supported by the frame excentrically to
the casing, a series of cylinders rotatable with the

by the projec-

oy uﬂn“; roller bearing the inner
iston su a er

ﬁma!thgpﬂ , means for admi stemn to the

cylinders and wing it to exhaunst the

eylinders and casing rotatable together in the same
direction.

609,991, Mgrruop oF Axp MEANS ¥orR SEOURING
CoxsTANT TORQUE IN PoLvPHASE MoToRs, B. G
Lame, Pittsburghk, Pa.—Filed Felirvary 10th, 1898,

(laim.—(1) The combination with an induction

alternating-current motor, having a comparatively

high-resistance secondary winding and a low degrec
of magmetic leakage, of a reactive coil in each of tho
supply circuits, the core of which becomes saturated

by a predetermined amount of current, whereby a

SlEva=—

substantially constant ue is secured. (2) The
method of ‘producing and taining constant ue
in alternating-current motors having rotary fields
produced Ly out-of-phase cwrrents, which consists in
subjecting such out-of-phase currents to self-induced
counter electromotive forces which wvary with the
current up to a given point, and which vary at a
materially different rate beyond that point.

610,302, Norcu Gux vor Brast FurNacks, J. M.
Rartman, Philadelpkia, Pa. — Filed May 12th,

i 1804,
256,800, AmnTiFiciaL Stoxg for BuiLpix . Marson Claim. An fron notch for blast furnaces
ndon. - " | having n_tfgernd nozzle and of sufficient le an
25,361, SEApE for Smie's TeLeorarn, J. 0. Dolman, | size to hold enough plastic material to eff y pllig
London. the noteh in a single dlnehuﬁu : in combination wi
25,802, DiapasoNy Pranorortes, W. (. and E. Munt, | means substan as set forth for admitting fluid
London. pressure into the rear of said gun behind said ¢

25,368, DouvsLe RupekrR CoxprxsErs of Carpiyoc
ihrmmn, J. Crampton, T. Kitchen, and W. Aller-
ton, London.

25,364. Gun Carmlaces, A, Reichwald.—(F. Krupp,
Germany.)

25,805, WazEL BrRagkgs for Guy CarriacEs, A, Reich-
wald.—(F. Krupp, Germany.

25,866. DriviNo AINs for
Hunnable, 11ford, Essex.

25,867. Crockwork Tovs, J. Cross, London,

25,868, ACETVLENE GENERATOR, C.J. and C. E. Watts,
London.,

26,800, Gas-LicHTING InsTALLATIONS, A. J. Boult.—
(L. H. Karger, Germany.)

25,870. BStEam GeExEraToR Fumrnaces, T. Lowe,
i-m:dun.

256,871, FrrumEsTING TEA LEA¥, W. P. Hurst, London.

25,372, DiseLavinG Fanrics, H. Bennett, London.

26 Hmﬁuﬂm Mup orr Crornxs, J. Oppenheimer,

ndon.

256,874, Markino Soar, E. W. Sargeant, London,

256,875. Toracco Pires, W, Stevens, London.

25,876. Wugews, R. 8. Lovelace, London,

25,877, CoxTROLLING MECcHANIsSM for Moroms, J. H.
hmd]ar, London.

25,878. PrarmacEUTICAL CoMpouxps, H. E. Newton.
~—{The Farbenfabriben vormals F, Baver and Co.,
Germany.)

25,370, PrEvENTING TROLLEVS FaLving from Prar-
¥O E. W. Lees, London,

25,880, Caskp MEerar, W. P. Thompson.—(G. Parent,
Franee.)

256,881, Stroves for

ELocirEDES, A, and W.

i : Burxinc-orr Paint, G, Roberts,
25,889, Tars, G. Roberts, Liverpool,

material and directly in contact therewith without
the intervention any piston, substantially as
described. (2) An iron notch gun for blast furnaces,

-
.
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having a tapered nozzle and of sufficlent

size to hold enough plastic material to eff

the noteh in a single discharge ; in combination
means substantially as set forth for admitting fluid
pressure into the rear of said gun behind said ¢
material and divectly in contact therewith without
the intervention of any Flntnu; a removable door

mmnt the rear end of said substantially a
described. gun,

and
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