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ON THE STEERIN() OF THE BICYCLE. 
By 0. T. McC.\\Y, D. E. 

Toe complexity of the question of the steering of the 
cycle bas, no doubt, revee.led itself to the rider who bas 
given the matter any attention. He finds at once that 
the speed bas a preponderating influence on the steering. 
The intelligent rider soon learns also that the weight and 
siza of the steering wheel have a large effect. Indeed, 
one !requently is told that the larger the front wheel of 
the bicycle the better will the machine s teer-a state­
ment which contains only a partie.! 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 quest ion then arises, 
Can a general formula. be obtained which will include all 
t he 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 theoretice.l 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 alte rnative necessity for a series of expe­
rimente.l tests on the various models. 

Since the s traight front fork was abandoned in favour 
of the curved , opinions have varied a.s to the proper 
design of the latter. Each maker has his"own ideas on 
the subject, and only in a few cases does success seem to 
be attained. Thus the variation o! 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 a.xis 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 
t h e fact that provided the rake and the perpendicular above 
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 a.xis 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 
t rack and that the banking is such that the surface is 
perp~ndicular to the pl~e of the mac~ine. The _result­
ant, therefore, of the we1ght and centnfugal force lS per­
pendicular to the surface of the track. In what follows we 
shall speak of this as the " resultant,:• ~d _when we speak 
of a rise or fall of the centre of grav1ty 1t 1s to be under­
stood that the distance is measured on this resultant and 
not on the vertical. The following a re the symbols 
adopted. The dimensions given are used in som e 
examples at the end:-

W weight of machine and rider, 190 lb. 
w weight of front wheel, 4 lb. 
R resultant of total weight and centrifugal force. 
1~ fraction of resultant weight on front wheel, {\;. 
a radius of front wheel, 14in. 
k radius of gyration of front wheel, 121\in. 
b wheel base, 44in. 
11 velocity on track, lot miles per hour = 15ft. per 

second. 
r radius of track. 
cz rake of steering head. 

angle through v. bicb tl e handle-bar is turned. 
z the distance (rom point of ground contact of lront 

wheel to point where steering axis cuts the base. 
y length of perpendicular on steering axis from centre 

of lront wheel. 
The steering axis is now u sually designed to cut t~e 

ground in front of the point of wheel contact. In th1s 
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 h. Hence, when the cycle is moving round the track, 
the plane of the front wheel making an ~gle 8 with ~be 
plane of the machine, the centre of grav1ty 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 gyroeta.tic couple, 
and correct steering will be assured by equilibration . of 
these opposing forces. W e have, therefore, by the pnn­
ciple of work, 

R . ~ (n h) = K . ~ 8 • • • (A), 
where K is the gyrostatic couple. It will first be neces­
sary to find lt. 

In Fig. 1 the steering socket is supposed held rigidly 
in position while the wheel is t urned through an angle 8. 
T he wheel is now raised off the ground by the amount h. 
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 
x1 cos' B + y' = a' cos' 8, 

The equation of the horizontal tangent P' Y is 
x cos cz - y sin u = a J 1 - sin' u sin' 8, 

The h eight of 0 ' above the base line P Z is 

a - y (1 - COB 6) Sin ll 

lienee 

It = a - y sin cz (1 - cos 8) - a ..; 1 - sin11 cz sin" IJ (B). 
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From this equation it follows that 11 = o when (1) cz = o, 
o.nd (2) when 

a y 
sin cz = - • ( • ") . -~~ 8 , a• - a• - 1.. s10 

2 

or sin cz = ?[ approximately, when 8 is small. Since 
a 

under these circumstances z = o, we have proved the 

Fi9 I . 

T 

~ .... ~ .. -- --~ 
• 

following, which is, of course, otherwise evident. When 
the steering axis passes through the point of ground con­
tact, h is approximately 7.ero for small values of 8. II 
there were no gy rostatic action, therefore, the steering 
axis should intersect the lowest point of the wheel, and 
this is nearly the correct position when the speed of the 
cycle is very low. 

F rom equation (B ) the following is derived:­
sin cz sin 8 d 8 

ll h = It . ~ . 2 8 [a sin cz cos 8 -
'II - S1D Cl S10 

y J '""'t - -- s-=-in""2 -~~-s-=-in'ft11-:::8] . . . • (C). 
In the second place, it is necessary to find a value !or 

K, the gyrostatic moment. If ~ be the angul~ veloc1ty 
of rotation of ~he fore wheel , 4> 1ts rate of turnrng 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 = ~ . k9 
"' 4> • 

g 
. • • (D) 

- Perry: " Spinning Tops," p. 90. 

Now 4> = ~ , and r may be found as follows. Referring 
r 

to F ig. 2, L Z is the trace of the front wheel as the 

r i g 2 . 

ma<;hine travels round the track. If, then, a plane 
L N P be drawn perpendicular to the steering axes S Z, 
the angle L N P = 8, Hence when 8 is small 

PL L P Z L 
8 = - - = . 

p z cos Cl cos Cl 

Also it is evident that L P Z L = !! . 
• ?· 

v 8 cos Cl A1 - v 
Hence 4> = b • so "' - a · Substituting 

these values of 4> and "' in equation (D) , 
k2 10 v2 

K = . . 8 cos cz . • • (E). 
a b g 

Having thus found expressions for K and~ h,'we apply 
these to equation (A), which then becomes, when the 
increment of 8 is taken infinitely sm o.ll-

n . R • -,-::--=s_in==='cz=s::=in= 8::==:= [a sin cz cos 8 -
J 1 - sin~ cz sin' 8 

k' w v9 

y J 1 - sin' a sin~ e) = - b . cos a . 8 (F) . (', g 

From this equation y can be found for all values of o. 

Suppose, however, tha~ 8 is . very sm~U, so. that the 
cycle is t ravelling pract1cally m a strrught line, then 
neglecting sin' B and putting sin 8 = 8 and cos 8 = 1, the 
equation (F ) becomes 

'k' w v' 
n W sin cz (a sin cz - y) = cib . -

9 
. cos cz. 

But a sin u - y = ;, cos o, hence 
w v 11 k11 

z = ' · . . . . (G). 
n W . g • a b sm cz 

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 

557 

friction of the steering head, (2) the ground resistance 
to rollin" (3) the ground resis tance to turning the wheel. 
Of thes:' 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 sp eed 10creases 
the friction will diminish, and in the absence of experi­
ment;; it is doubtful whether this resistance would 
appreciably affect the result at ordinary speeds with tires 
properly infla ted. It ha~ also_ been assumed _that the 
speed is constant. E spectally m the case of h1gh ge~rs 
this is not quite true ; obviously , however , the m achme 
should be designed for the average speed on the level: 

W e shall now discuss the practical results which tb1s 
formula (G) affords. In the first place, it allows a 
choice of rake, but the angle of rake having been cho~en, 
the position of the steering _axis is absolutely fixe~, smce 
the formula. gives a defimte value. for z-th_e dlStance 
from point of front wheel contact w1th base line to the 
point where the steering axis cuts the ground-corre­
sponding to any _chosen val.ue. of cz , ~h; a~g~e of rake. 
The choice of th1s angle, Wltbrn certam lim1ts , depends 
on other considerat ions than the steering, such ns 
strength, stiffness, nod general convenience of design. 
We say within certain limits, because, sul?pose the angle 
were excessively increased so that the spnng of the front 
forks becam e considerable, it is obvious that this in itself 
would adversely affect the s teering; indeed, it may be 
stated genere.lly that any diminution of strength and stifl'. 
ness of the fore -carriage will militate agains' ease of 
steering, provided, of course, that t he position of the axis 
is correct in the first instance. As an example of the 
influence of the quest ion of strength in deciding the 
proper angle, it may be noticed tha t this angle_ should ~ 
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. 
\Vith 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 tha t z 
increases as the square of the velocity. Again, it demon­
strates that the distance z should increase directly as the 
weight of the front wheel, and approximately as the 
radius of the sam e. 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 la tte r resul t s, though they follow {rom the a rgu­
ment, a re not so obvious to the expert rider. W e shaH 
apply this fonnula to a few examples. 

Example 1.- Ta.king the case of a. safety having the 
dimensions already given, and supposrng the rake to be 
about 24t deg., so tha t sin cz = 1";z, it follows that z should 
be S·S2in. 

Example 2.- If in the same safety the speed ~ere only 
eight miles an hour = 12ft. per second, the dtstance z 
would be only 2 · 12in. 

Example 3.- If the machine were a tandem-weight of 
front wheel, 4t lb.; radius of gyration, 12-!in.; wheel base, 
66in. ; and speed, 18ft. per second (12t miles per boll!) ; 
weight on front wheel, 180 lb.- then, other things bemg 
the same, the value of z would be 1 · 84in. 

The following table giVes the values of y and z for a 
single safety of the dimensions stated at beginning of 
article, the steering angles varying from 15 deg. to 
35 deg.:-

.. I tr.• ts• 

I ln. ln. 
y - 1'58 + O·O 

-• 

20' 

ln. 
1' 00 

4'09 

22° 24° 25° 

ln. ln. in. 
2 •:!0 2•60 2•96 

s·as s·89 8·26 

26° I 28" so• so· 

in. in. in. ln. 
s·s1 8·9s 4 ' fH G·OU 

S·14 2•98 2'76 2'40 

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

AMERICAN P ADDLE-WHEEL STEAMERS WITH 
BEAM ENGI NES. 

No. VI. 
ToE frequency with which the Hudson R iver st eamers 

have been length ened has already been commented upon, 
and the lengthening of the New York by SOft. in 1897,_by 
cutting it apart amidships, and pulling the bow sect1on 
ahead 80ft., to make room for a n ew section, was a.n 
operation of exceptional interest. The following particu­
lars are therefore given somewhat in full , from informa­
t ion published in the Scientific American, and _fr~m 
drawings furnished the writer by l\Ir. W. D. D1ck1e, 
Superintendent of the Erie Basin Dry Docks, owned by 
the J ohn N. Robins Company. The New York was 
taken into the dry dock at Brooklyn, and was pl~ed 
upon the ordinary arrangement of keel blocks and bilge 
blocks. The vessel was then cut be tween the engine and 
the boilers, the hull being cut at the riveted joints, and 
the supers tructure 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. 
T he ways were 102ft. long, pla~ed lOft. 9in. apo.;t in the 
clear and outside of these m am ways-8ft. 9m. from 
them'- were additional ways to take the weight of the 
boilers. The fixed ways were of t imbers lOin. deep and 
14in. wide, laid upon blocking up~n the fi~or of the do~k. 
Guide pieces 12in. deep were sp~ed agamst the ou~s~de 
of these, to keep the sliding ways m place. These sliding 
ways were timbers, 6in. by 14in. , le:id fiat, an? connec~d 
at regular intervals by transverse tunbers, 12m. by 12m., 
resting upon them. The contact surfaces of the fixed 
and sliding wo.ys 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 Wtl.S 

filled in with blocks and wedges, while at the forward end 
were shoring pieces and a. short cradle to fit the decreasing 
width and the taper of the bow. 

The hauling arrangements consisted of two l ~in. 
chains which were passed through the hawse boles, one 
on each side, at the main deck. Each 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 
theso chains were wrapped together, and the end of each 
was attached to a. fiYe-shea,·e block. At the head of the 
dock, two four-sheave blocks were attached each to a. 
l ~in. 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. Efl.ch 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 
lOin. , and the other had cylinders 6in. by 9in. The 
stea.rn pressure was 70 lb. per square inch. 

Everything being ready, the wedges in the blocking 
were drh·en 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 
and the winches were started simultaneously at a. slow 
speed, the superintendent, l\Ir. W. D. Dickie, standing on 
the Boor of the dock, under the bow, and directing the 
men at the winche!!, until the cut part of the boat reached 
a. mark on the Boor 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 
piano wire, but the hauling had been 
done so carefully that the forward section 
had only to be jacked up -\iL. on one 
side, and the stem to be jacked over lin. 

The fifteen new steel frames bad 
already been made, and the work of 
putting them in was at once commenced. 
The framing and plating is similar to that 
origina.lly used, except that two additional 
keelsons were put in. These are of gin. 
plate, and are spaced about 16ft. apart. 
The cutting out of the rivets in the bull 
was commenced a.t 11 a.m., November 
11th, 1897, and was completed the same 
night. The ways were completed by 
3.80 p.m. next day, and the forward 
section was moved, and the new frames 
secured in place by noon of November 
13th. The working time was 17t 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 5~in., 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- Fig. 30-gives a very good 
idea of the construction of this ship. In 
the middle are the new frames of the bull, 
already set, and the men are passing 
another frame down the side of the dry 
dock. To the right is the forward section 
of the ship, with the main deck " guards" 
extending out beyond the hull, and 
supported by inclined braces or strut s 
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. Forward of 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 
?f polished wood. 

No article on the steamers of the Hudson River would 
be 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 Ywk 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, H arrison, and Company. 
I t was rebuilt in 1874, while the hull was entirely rebuilt 
by Ward, Stanton, and Company, in 1884, at which time 
a. new engine cylinder, 72in. by 144in., was put in to 
replace the original cylinder 62in. by 144in. At the first 
rebuilding the vessel was lengthened about 40{t., but in 
the second rebuilding no further a.ltera.tions were made, 
the lines of the wooden hull being strictly preserved. 

Origina.lly it was 260ft. long, 34ft. 6in. beam, 64ft. 
wide over the guards, and lOft. Sin. deep, with a draught 
of 6ft. As rebuilt in 1874, it was 286ft. long on the water­
line and 300ft. long over all. It bas a gross tonnage of 
983 and a net tonnage of 877 tons. The cylinder is 72ib. 
by 144in., and the engine developes 3000-borse power 
when nmning under forced draught. The wheels are 
81ft. diameter, with twenty-six buckets lOft. 6in. long 
and 1ft. 9in. wide, the dip being 3ft. 6in. The two 
boilers are placed outside the superstructure, on the 
main deck guards, overhanging the water, aft of the 
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paddle-boxes. The boiler pressure is 45 lb. A donkey 
boiler is also provided, and for fire protection there is a 
complete system of piping, kept constantly charged by a 
Delamater steam pump. 

The hull has very grace{ul lines, and is strengthened 
by timber hog-frame trusses, as well as by iron rods 
passing up from the ends a.nd 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. 
Fig. 31 presents an excellent view of this noted steamer. 

The l\Ia.ry Powell has a speed record of twenty-five 
miles per hour. On August 7th, 1 74, it ran from New 
York to Poughkeepsie, seventy-five miles, in 3h. S9tmin., 
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 Cor the 
stops-which is a small allowance in view of the reduction 
of speed on approaching and lea. ving the landings ­
we have a. running time of 3 b. 41 min., or an actua.l 
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 report made by :Mr. 
Theron Skeel about 1878, and given in Appleton's 
"Encyclopredia of Applied Mechanics"-

Length on wnter-line ... 
Length over all ... . .. 

Slnp. 
• • • • • • • • • 0 • 0 

• 

• 
• • 

286ft. 
... 294ft. 
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Fire-hox, length... ... . .. .. . ... ... ... ... 9ft. 
, width . .. . . . .. . . . . . . .. . ... . . . 11ft. 

Steam drum, clinmeter . .. .. .. . ... ... 5ft. lOin. 
., ,. hei!!'ht ... ... ... ... .. . ... 12ft. 

Steam chimney, diameter . .. ... ... . .. 4ft. :lin. 
11 

, sectional area .. • .. . r SCJ • ft. 
Furnaces, number . .. . . ... ... ... . . 

., length... . . . .. . ... . . . . . Ct. 
, width . . .. . ... ... . . . 4ft. lOin. 

Direct flues, length . . . .. ... . . . ... ... .. . 9ft. lin. 
,, , diameter ... ... . . . 2 o! 9io., 2 of Hin., 6 of 16in. 

Tubes, diameter outside .. . ... . .. . .. ... 4.\in. 
Smokestacks (two), diameter ... ... .. . ... 4ft. liin. 

., height above grate ... ... 6 ft. 
Grate surface (two boilers) ... ... ... 152 sq. ft. 
Renting surface (two boilers) . .. .. . . . ... 2660 sq. ft. 
'uporbeating surface (two boiler .. )... ... . .. ... 340 S<}. ft. 

Flues, area ... .. ... . .. . . ... .. . . .. 2:3t qq. ft. 
Tubes, nrea .. . ... . .. . .. . . . . .. 1 i ~;<J. ft. 

Record OJ l'nfrmnanrt .fm- lSii. 

Total number of miles run 
H ourly quantities-

• • • • •• ... 15,300 

Speed in miles (.'i280ft ) . . . .. 
Revolutions . . . . .. . .. . . . 
Pounds of coal consumed . 

• • • • 0 • 

.. . 
., , comb~tible (ashes lti;j per cent. ) . 

.. . 19 .3 
1:300 
59i0 
4:-iO 

, , coal consumed per lit)utlre foot of grt\to 
surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 

Pounds of combustible consume:! per squnre foot 
or p:rnte surface . . . . .. . . . . . . . . . . . . ... . .. 

Pounds of coal per squnre foot of beating surface... . .. 
Pounds of combustible per &}uare foot of heating 

surf nee ... . .. . .. . . ... .. . . .. 

39 •3 

32•8 
2·2J 

1 "88 
Temperatures-

Atmosphere... .. . .. . . .. ... . .. ... .. . ... ... 70 deg. 
Hot well .. . . . . .. . 120 deg. 
Feed-water . . . . . . .. . . . . . . . .. . . . . . . . . . . l :ZO dcg. 
Chimney glS . .. . . . .. . .. . . . . . .. . .. .. Zinc melts 

• 

• 

• 
• 

• 

• 
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Beam at water-line . .. . .. .. .. . . . . ... 
Width over all (over guards) ... .. . . .. . .. 
Depth of hold . . . . . . . . . . .. . .. . . . . . . . .. 
He1ght from mnin deck to promenade deck 
Height from promenade deck to upper deck . . . 
Drnugbt of water at menn load of po.s.~engers and 

~-1ft. 3in. 
64ft. 
9ft. 
lOft. 
8ft. 

coal . . . . . . . .. . . . . . . . . . . .. . .. 6ft. 
Midship section, estimated . .. ... . . . . .. 200 ~- ft. 
Projected area of s ur face resisting bead wind 2000 ~· ft. 
Displacement, estimated . .. ... ... . . . ... 28,000 en. ft. 
Length of trip .. ... .. . .. . ... . .. . . . Five hours and return 
Average number of passengers ... . .. ... . . . 250 
Per10nnel (exclusive of steward's department): 

One captain, two engineers, four firemen, four 
deck bands, two pilots, one clerk, one bag­
gage master ; total . . . . . . . . . . . . . . . . . . 15 

Diameter of cylinder .. . .. . . . . . . . .. 
Stroke of piston . .. . . . . . . . . . . .. 

6ft. 
1 :Zft. 

Piston-rod, diameter ... . . . ... ... . . . in. 
Air pump, dinmeter ... . .. . . ... ... .. . :lft. <lin. 

, stroke ... . .. ... .. . . . . 5ft. 2in. 
Shaft, diameter . .. . . . . .. ... . . . . .. Ht. 3in. 
J ournnl, dinmetor .. . . . . . .. . . .. ... lft. 3~in. 

, length . .. . . . . . . .. ... . . . lft. fun. 
Crank-pin, diameter . . .. . . .. .. . . . . 8•/in. 

, length ... ... ... ... lO~in. 
Paddle-wheels, diameter over tips of bucket.'! 31ft. 
Buckets, length ... ... . . . ... ... ... . . . .. . lOft. Gin. 

, wid tb . . . . . . . .. . . . . . . . . . . . . 1ft. 6in. 
., number to eo.ch wheel ... ... ... 26 

Greatest immersion of outer edge of hucket at 
menn draught . .. .. . .. . . . . .. . . . . . .. 

Displacement of piston per revolntion . . .. . .. . 
Clearance at both ends of cylinder . . . . .. 
Diameter of st~m and exhaust valve openings in 

st.eam chest . . . ... . .. . .. .. . . . . .. . .. 

3ft. 6in. 
6i6 cu. ft. 
25 cu. fl. 

l ft. 2~in. 

&1ltrs.- Two steol, dimensions of each. 

Length over all . . . . . . . . . . . . .. . . . .. . . .. 26ft. 
Cylindrical shell, longth .. . ... ... ... ... . . . 16ft. lin. 

, , diameter . . . . .. ... lOft. 

Pressures­
Steam, pounds per square inch nbove atmosphere 
\' . b f acuum, me es o mercu ry . .. . .. . .. . .. .. . .. . 
J nitial pre$sure, pounds per square inch above zoro ... 
Pressure at cut-off, pounds per square inch above 1.cro 
Pressure nt end of stroke, pounds per square inch 

above z-ero . . . . . . . . . . . . . .. . . . . . . . . . . .. 

28 ., . 
~-· 40 
31 •2 

Mean back pressure . . . ... ... ... . . . . . . .. . . . 
Pressure at end of cushion, pounds per square inch 

above zero .. . ... ... . . . . .. . .. .. . . . 40 
Mean total pressure, pounds per S<}Uare inch abovo 

zoro . . . . . . . . . . . . . . . . . . . . . . . . . 
Menn indicated pressure, pounds per S<}uare inch .. 
Mean net pressure, pounds per S<} uaro inch (friction 

1 . 5) . . . . . . . . . . . . . . . . . . 0 • • • • • • • • • • • • •• 

Point of cut-off, fraction of stroke .. . .. . . . . .. . .. 
Point where cushion commences, fraction of stroke . 

Power-
Total horse-power . . . . .. ... ... . .. ... . .. 
I ndicnted horse-power . .. . . . .. . . .. 
Net horse-power... . . . . . . . . . .. . 
Pounds of steam used per hour .. . . .. . . . . .. 

., steam used per total horse-power per hour 
, steam used per indicated horse-power per 

.. 
" 
" . ' 
" 
" 
" 
" 
" 

hour. .. . . . . . . . . . . . . . . . . . . . . . . .. 

22·84 
0 ·4i 
o· o 
1899 
1540 
1446 
42 000 

' 22•1 

2i"3 
28 •9 
3•14 
3· i 
4 ' 13 
; ·o 

steam used per net horse-power per hour ... 
coni \Lc;ed per total horse-power per hour . 

coal used per iodicnted horse-power per hour 
coal used per net hon;e-power per hour .. . 
wnter per pound of coal, from 120 deg. . .. 
water per pound of coal, from 212 dep:. . .. 
wnterperpound of combustible from 120deg 
water per pound of combut~tiblefrom 212d eg 
water per square foot of beating :'IUrfaco 

per hour... . . . . . ... . .. . . . . . . . . . 14 
Ruult& of Ptrjof'manu fo,. T ,ro l'MI'I. 

Number of observations . .. ... ... . .. . . . 
Running time, Newburgh to New York, or 

return, minutes . . . ... . . . .. . . . . . . 
Distance run in above time, miles .. . .. ... 
Revolutions per round trip from Rondout to 

New York and return . .. . .. .. . ... . .. 
Distance as above, miles .. . . . . .. . . . . ... 

18i6. 
12 

1 7•5 
60 

1 ii. .. -, .. . ' 
1 2 
60 

13,100 ... 12,190 
90 . .. 90 -
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Revol11tions per minute, Newburgh to New 
York, or return .. . . . . . . . . . . . . . . .. 

Speed in miles per hour, Newburgh to New 
York, or return . . . . . . . . . . . . . . . . .. 

Coal per round trip, gross tons... . .. . . . . .. 
Coal per revolution, pounds . . . . .. . . . . .. 
Slip of wheels, per cent. (calculated for centre 

R::of:~~~~~) f;.;;m · N e~burgb t~· . e~~: Y ~~k, ~~ 
return . . . . . . . . . . . . . . . . . . . . . . . . . .. 

Revolutions per mile from Newburgh to I'ew 
York, or return . . . . . . .. . .. . . . . . . . .. 

Revolutions per milo per round trip . .. . .. 

LITERA TURB. 

21•30 

19·:l() 
22•85 
4'57 

14 •50 

4007 

66 •8 
72 ' 9 

21 •77 

]9·80 
... 24 •25 

4'37 

n ·9o 
. . . 3963 

66 
. . . 67 . ~ 

'l'he Co_ffc:rdn_m Proass for Piers: Practical E.tmnples from 
Actual Hork. By CHARLES EnN FOWLEll 1\Iember 
A;?'erica:n. Society o! Civil Engineers, Bridge ' Engineer. 
Ii 1rst ed1t10n. New York: John Wiley a.nd Sons. London: 
Chapman and Hall, Limited. 1898. 

THE separate classes into which all descriptions 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 fo~nda­
tion by the best and most economidal means at the 
d~sposal o! the engineer. The principal varying con. 
cht10ns wh1eh demand the employment of one or other 
for~ of cofferdam are the depth of water, the depth at 
wh1ch 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 
cu~rents, and :whether .they .be feeble or strong. Other 
pomts to whtch cons1derat10n must be giYen 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. P assing over the historical 
nott~e, and the account of some of the primitive and 
ea.rher types of cofferdams recorded in Article I. 
we are introduced in the second to the subjects "Con~ 
struc~ion, 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 
sm all proportion 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 th~ slope of the sides m ay range 2 to 1 to 3 to 1, 
according to the consistency of the material of which 
they are composed. It 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 excavatina and 
dredging, and stopping leaks-an operation which fre­
quently entails a serious amount of trouble, accompanied 
with much vexatious delay. The var ious kinds of pile 
drivers are also enumerated, including the well-known 
Nasmyth steam hammers. T he author draws attention 
to two cases in which failure occurred. One was due 
to the excavation of an overlying porous strat a not 
beina carried out so completely a.nd effectually as it 
sho~d 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 
cotierdam." 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 conche 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-pla te hoop was replaced by a strong steel 
rail, and, in addition, the third specimen was s trongly 
reinforced by e. 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. 

T here are three general cases selected by writers on 
the design and construction of cofferdams. The first 
includes single dams, in which the piles are regaTded as 
beams fixed at one end and free at the other-as canti­
levers, in fact - a.nd subjected to the action of a uniformly 
varying load, which may be conveniently treated as a.n 
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 them 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 a t 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 , 
a.nd applied also a.t the same point. Simple formulre are 
laid down in the text for determining the thickness of 
the piling, the strength of the waling pieces, and other 
timbers, and som e useful diagrams appended to illus-
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trate the different examples. The author observes 
th!l't when two rows of sheet piling are to be 
?-nven to fo~m a puddle chamber, and there is no 
mteroal bracmg, the common rule " is to make the 
width of the puddle chamber equal to the height above 
groun~ up to lOft." When the height exceeds l Oft., add 
~:me-th1r~ of, the excess height to l Oft. for the width. This 
1s Rankme s rule, and is generally accepted by the 
authors of text-books and treatises on the subject and 
prob~b~y by professors and others. It does not appear 
that. 1t 1s founded upon any particularly t rustworthy data, 
nor IS t~e!e, so far as we arc aware, any accurate method of 
ascertallllDg 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 
Ch apter 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." In the two succeeding " Articles " 
cylinders, caissons, piers, and cofferdams of metal ht­
cluding those of the Forth Bridge, are treated of. S~me 
of these were used as cofferdams and some were not, 
and in the, majority of instances they constitut ed 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 fa irly asked, is there any reason for 
describing an d ill.ustrating pumps which " are, however, 
little used." There is just a slight soup{·on 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. 

Ela$ticitcit und Fesligkeit. Von C. BACH, Professor des 
Ma.schinen-Ingenieurwesens an der K. Technischen Hoch­
schule Stuttgart. Berlin: Julius Springer. 1898. 

T HIS is a very complete t reatise 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 m aterial , in 
excess as well as in defect, both faults being equally 
capable of conducing to weakness of structure. A notable 
feature of the work con sists of the elaborate photographic 
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 
difficulties, the author has kept his mathematical treat­
ment condensed within reasonable limits . The argument 
is , however, occasionally difficult to follow where be has 
been compelled to make some additional assumption to 
get out of a difficulty, and bas 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 formulre 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 gan elisscment 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 
coYer 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 cramp 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 
unsta.yed surfaces, such as cylinder covers, and by some 
judicious assumptions arrives at working formulres of 
practical utility . Altogether, the work will perform a 
useful ser vice, 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 foreigr 
markets will show that it is not safe to rest on the laurels 
ofan older school of engineering. 

Ord·inary Dijferential Equations. By JAMES Monms PAOE, 
Adjunct Professor of Pure l\Iathema.tics in the University 
of Virginia.. London: l\Ia.r.millo.n and Co. 1897. 

THE author has set himself tho 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 Sopbus Lie, formerly of 
Leipzig, but recently called to the chair of mathemat ics 
of his native country in Christiania, where he carries on 
the traditions inaugurated by his immortal countrymo,n 
Abel. 

After two shod introductory chapters on the ordinary 
theory, the author starts in Chapter III. on Lie's theory. 
Ever since the discovery of the in.finitesimal 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 

--
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 ; 
be showed that the older methods were applicable only 
to such difl'erential equations as admit of known infinite­
simal transformations. I n 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 ho.d 
the privilege of hearing in 1886·7 Professor Lie's first 
lectures on this subject at the University of Leipzig, bas 
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 so111e 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. 

Lect m·es on the Geomel;rJJ of Position. Part I. By TuEooon 
Rll:YB, P rofessor of Mathematics in the University of 
Strasburg. Translated a.nd edited by TuoM.As F. HoL­
GATE, M.A., Ph.D., Professor of Applied Mathematics in 
North-Western University. London: Macmilla.n and Co., 
Limited. 1898. 

THIS is a subject which, under the name of descriptive 
geometry, does not flourish in this country, although cul­
tivated to a great extent in Germany. Perhaps Professor 
H enrici'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 an d paper " is, however, beginning to gain 
ground with us, as seen from Professor H ele Shaw's 
British Association " Report," 1892, and the present 
treatise will give an unlimited supply of interesting . 
exerCises . 

Five-Plane Loga1·ithmic and Tr igonometric Tables. By J. 
W. NICHOLSON, A.l\I., LL.D, Professor of Mathematics, 
Louisiana. State University, and Agricultural and 
1\Iecba.nica.l College. London: Macmillan and Co., 
Limited. 1898. 

FouR-FIGURE 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 t he physical data on 
which he h as to work. These tables h ave 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. T he 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 . 

ll~ell's Annual fo1· 1899: A C!JClopu.dic R ecord of M en and 
TopiC8 qf ike D ay. Revised to November 22nd, 1898. Edited by 
W. Palmer, B.A. (Lood.) London: Hazell, Watson, and Viney, 
Limited. 1899. Price 3s. 6d.-This useful encycloprodia of the 
principal events of pnst years and record of arrangements 
recently made, or of events due to occur shortly, maintains its 
position by the careful uringing up to date of the quantity of in­
formation it coo tai ns. 

Trir;onomtll"}f ctt ct (:l<tnre : A (trap/de LJcmon#rtcli01t of lite I 'w·ious 
F <•nctions. For Class Use and 1-'1-imte Stud.'!· By George W. 
Usill, M.l.C.E., and Frederick J. Browuo, C. E. London: George 
Philip and &ln. Price ~. oet .. - This " book " consists of two 
stout cnrds hinged together, each mensuring lOin. by Hin. On 
one, besides other figures, there is a circle marked with tlie trig<>­
nometric function, having one end of a loose travelling nrm 
attached at its centro, so that it can be moved up into any radial 
position. On the other card are printed the functions of angles of 
30 deg. and 60 deg. , and a transparent triangle of celluloid centred 
at the corner of a qua.draut, about which it can be rotated to 
show the complementary functions. Tho cards should be useful 
to an elementary class with tho help of a competent instructor. . 

BOOKS RECEIVED. 
The London l..'niursity Guuk {01· the rea,· 1898-9. London: 

Published at the Univ. Corr. Coil. Pre!'s. 
/Jiirlta.el Farada'!/: H is L•ft and ll'ork. By Silvo !lu~ P. Thomp­

son, D.Sc., F.R.S. London: Cassell and Co., L1m1ted. 1898. 
Price 5s. 

Tlte ll'itu:alersrand Goldfields : Banl.:et and Jlining P1·aclice. By 
S. J. 'l'ruscott. London: Macmillan aud Co., Limited. 1898. 
Price 30s. net. 

ALMANACS, DIARIES, &o. 

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

IT is announced in the American papers that the 
United St..'\tes have secured a. site for a coaling station on the Chiriqui 
la.gooo, which is a large inlet from the Caribbean Sea, on the 
Eastern Coa.,qt of Costa Rica. This lagoon i!! a natural harhour 
lying midway between Graytown, the probable sta.rtine- point for 
the Nicaragua Canal, and Colon, the Atlantic opomng f(Jr the 
Pa.nnma Canal. 
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TORPEDO BOATS !i'OR THE UNITED STATES NAVY. 

IN our impression for October 21st we published an illustrated 
descr iption of certain torpedo boat destroyers, to be added to the 
U nited States navy. We now illustra te certain parts of t welve tor­
pedo boats, wh ich are to be constructed at once, reserving other draw­
ings for anot her issue. These boats will be of 150 to 170 t ons 
displacement on tho trial trip, including an allowance of 9 tons for 
ordnanoe, 10 tons for coal, and 8 t ons for crew, stores, &c. E ach 
will be propelled by t win screws, driven by vertical engines in sepa­
rat e compartments, steam being supplied by water-tube boilers, and 
the bunkers having a capacity for a t least 40 tons of coal. There 
will be two conning towers, the forward one built of ~in . nickel steel. 
The battery will comprise throe rapid-firing guns, and on the deck 
t here will bo mounted three 15ft . torpedo t ubes, with torpedoes, 
and space m ust be provided below for storing t wo additional tor-

s~~fion 

pedoes and five war heo.ds. The total weight of all ordnance and 
ammunition will be 13 t ons. There is to be accommodation for 
t wenty-six men and t hree officers, with provisions for t wenty days. 
The builders are to guarantee a speed of at least 26 m iles per hour, 
and if the boat does not attain a m inimum speed of 25 knots per 
hour on a run of two hours, it will not be accepted. E ach boat is 
t o cost not m ore than £34,000, and is t o be com pleted in twelve 
m onths. They are to be of good freeboard and seagoing qualities, 
and capable of operat ing at high speed in a m oderate 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 illustrat ion, page 563-will be of the vertical, inverted, direot ­
act ing, t r iple-expam ion type, with four cylinders, developing about 
3000 indicated-horse power at 350 revolutions per minute. They 
will be placed in separa te compartments, with the high-pressure 
cylinders forward, and low-pressure cylinders aft. The high-pressure 
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cylinder will be 14in. in diameter ; inter mediate cylinder, 22in.; and 
the low-pressure cylinders, 25t iu. diameter. The stroke will he 18in. 
Each cylinder will have a single pist on valve, operated by the 
Stephenson link motion. Each main piston will have one piston­
rod , with a crosshead working in a slipper guide. 

'l'be 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 ou tside of the tubes through which the wa ter passes. 
E ach main engine will have a double-acting air pump, driven from 
tho shalt, and each condenser will have a circulating pump of the 
centrifugal typo. 

'r he crank shafts will be hollow, and made in one section. The 
shafts, pist on-rods, valve rods, connect ing and excentric rods, and 
working part s generally will be of forged nickel steel, Tho propellers 

SwADC EKe.. 

will be right and left , made of m anganese b ronze. S team will be 
supplied by t h ree water-tube boilers, built for a working pressure of 
250 lb., having a total grate surface of at least 137 square feet, and a 
total bea t ing surface of a t least 7544 square feet . Each boiler will 
have its own fun nel, and a blower for forced draught. Two of t he 
boilers will be in a compartment forward of t ho engines, an d t he 
t h ird in a compartment aba ft t he engines. The pump equipment 
will include two m ain feed pumps, one auxiliary feed pump, and 
one fi re and bilge pump, each having a capacity of 147 gallons per 
m inute at a ~iston speed of 100ft . per m inute. The weight of all 
machinery, bo1lers, auxiliaries, condensers, pipes, stores, a nd spare 
parts, pipe, &c., and water in t he boilers is not to exceed 79·745 tons . 

E ach crank shaft will be (;iin. diameter, and lOft. 4i in. long, with 
crank p ins ()!in . by 9in ., a 4in. hole being bored t h rough each sh aft 
a nd pin. The cranks of the h igh and intermediate-pressure cylinders 
will bo opposite each other, as will be those of the t wo 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, ~in. 
diameter, l in. apart. Each shaft will have a 3:lin. axial hole. 
The propeller shafts will be Gin. diameter, cased with composi­
tion ~in. thick at the bearings, this casing being water-tight, 
shrunk and pinned on. The stern tube shafts will also be 
6in. diameter, with 3;lin. axial holes, and similarly cased. 
These will be supportea 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 sot by being filled 
with water and heated until a pressure of 360 lb. 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
t ice here. They arc 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-I.H.P., to give them a speed of 26 knots. The 
t wo engine-rooms are amidships, one ahead of the other, 
separated by a water-tight bulkhead. F orward of these is a 
boiler-room containing two water-tube boilers, the stokehold 
between these two boilers being only lOft. long, which seems 
very close quarters for the firemen to work in, especially as 
overhead in it there arc 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 
lab::mr 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
mont 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 bull of the vessel, thoro being no fore­
and-aft girders, as usual in English practice. Tho engines 
are, however, well st iffened in both senses by diagonal bracing. 
Wo shall illustrate them later. 

RAILWAY EXHIBITS AT SOUTH KENSI NGTON. 

THE 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. It is to be regretted that the space allotted 
to it scarcely expands in proportion, so that the old 
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tendency to overcrowding is still rather too noticeable, 
especially as regards the specimens of early permanent 
way. 

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. Stratton, 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 threo additional sheets of diagrams 
represents ten engines built between 1833 and 1853, by 
Messrs. Charles Ta.ylour and Co., eomo under that name and 
some under their present title of Tho Vulcan Foundry Com­
pany, of Newton-le-Willows, Lancashire. Two of those 
engines were built for American lines, and have leading 
bogies, conclusively proving that tho 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 t wenty-fifth engine, built in 1836 for the 
Greenwich H.~ilway, is also shown ; it was named Royal 
William after it left tho works, and was a very small four­
wheeled machine, with inside cylinders only lOin. by lGin., 
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 used it from time to time, generally with single 
drivers. The next sheet of diagrams represents various 
example;; 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 Cram pton's 6ft . 
single Folkestone, built for the South-Eastern Railway, and 
shown at the Great Exhibition of 1851. This also bas an 
intermediate crank shaft. Tho two first engines built with 
direct action instead of beam or other motion, 1\Icssrs. 
Stephenson's Experiment for tho Stockton and Darlington, 
and America for tho Delaware and Hudson line, 1826 and 
1828, aro shown on this very valuable record, as well as 
another bogie engine of 1833 for America. Within tho last 
few weeks a sheet of similar diagrams of early Great Western 
engines has been added to t he collection. They are of 
especial interest now that the broad gauge is no more, and com­
prise the North Star- this is also on the Stephenson sheet­
Vulcan, Lion, Ajax, Fire F ly, I ron Duke, and Lalla Rookh, 
the dates ranging from 1837 to 1855, Of the whole lot shown 
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on the collection of sheets, the Iron Duke is tho only one 
whose t ender 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 woro built locally to save the cost 
of carriage from the engine builders. This was done in sev<!ral 
instances in tho early days of t ho Liverpool and l\:[anchester 
line. The diagram of the I ron 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 the I sles at Earl's Court last year shows that they really were 
so. In fact, all tho early broad-gauge rolling stock had 
wheel; of decidedly light sca.n~ling. Lalla Rookh was one of 
the ten 7ft. coupled eight-wheeled engines built by Messrs. R. 
Stephenson and Co. 

A photograph has lately been added of a special curiosity in 
the shape of tbe Tredegar engine, No. l Gof 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 convoyed 
slag out to the cinder heaps at Tredegar. It is a six-coupled 
engine, with outside inclined cylinders, lOtin. by 20in., 
working the leading wheels, and h&S an internally-fired boiler, 
without a fire-box of the usual type. No doubt it had a 
single-flue boiler originally, but it has 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 fi re-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 5ift. drh·ers. It was built by 
1\fr. J. Dawson, superintendent at Southampton of tho 
London and ' outb-Western Jlailway. The other model is 
of particular interest , having boon made by Timothy liack­
worth, and retained in his family till quito recently. It is a 
design constructed to show how an ougino built by Wilson 
in 1826 for tho Stockton and Darlington would work if re­
built with six wheels coupled and two vert ical cylinders 
driving tho trailing wbeelfl. The engine was so re-built, and 
as the Royal George, No. 5, worked from 1827 to 1842, draw­
ing 130 tons on tho level at five miles an hour. 

Some fine photographs of tho standard passenger and 
goods tank engines of the Tafl Vale Railway, as built at 
Cardiff by Mr. T. Ilo.rry Riches, aro shown, as well as models 
and photographs of the coal tips on the same line at Cardiff 



and Pene.rth. In these the ingenious Thome.s-Be.chelor box 
~or lowering the coe.l stra.ight down into the hold of the ship, 
Ulstead of running it down a. shoot and breaking it up, is 
exhibited. The l\Iidla.nd 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 tho brake lever. 

Amongst minor curiosities is a cotton handkerchief printed 
with twolvo views of the trains, stations, and scenery on the 
Liverpool and Manchester Railway, about 1831. In the 
centre is an ongino of tho Samson class, four-wheeled goods, 
and a description underneath in English, French, and 
German. In these days of acute competition the idea. might 
be revived, and handkerchiefs with views of the scenery down 
tbe line might provo 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 ~enefits in the direction of dining cars adapted to their 
reqmrements. 
It is understood tha t 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 timo to time- not a very satisfactory plan, but the best 
possible under the circumstances. 

THE MINERAL WEALTH OF THE PIDLIPPINE 
ISLANDS. 

FnoM 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 
wh1ch 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 tho resources of tho islands, and with intelligent 
management and the well-known energetic direction of the 
Am~r.icans, a ver~ considerable income may reasonably be 
ant1c1pa.ted. The 1slands appear to abound in minerals of all 
kinds, from gold down to oil, though at present silver is not 
cited as being present. 

1\Ir. 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 coe.l, and 
to that o.f Wash10gton, but not to Welsh or Pennsylvania 
coals, wi;Uch ~cans to say that it is a highly carbonised lignite 
or soft b1tummous coal. Such coe.l usually contains a consider­
able ~mount of combined water- as much as from 8 to 18 per 
cent. IS not uncommon in lignites such as this- which would 
render it a bad coal for carrying, but evidently it can be used 
locally in preference to higher-priced English or other im­
ported coal ~or a large ~U?Jber of purposes. Unfortunately 
for the ~n1ted States 1t IS not, so far as can be judged, at 
present likely to be of use for marine work. This would have 
b3en ~magnificent thin.g for them had it been so, but though 
for th1s purpose they will no doubt have to import all they 
need, the native coal should if properly worked prove of 
grea t pecuniary value. Of its kind the quality is high, 
and on account of its being widely djstributed 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 
~ound, ~o~ as t.o what special difficulties, if any, are met with 
10 obtarmng 1t. There are, moreover, no details as to its 
~ea~ing value, which presumably is low, like that of the other 
hgmtes ~~the world. E:von supposing it to be as low as, say, 
4000 Bnt1sh ~herma.l un1ts, which. is low even for lignite, it 
should be eas1ly able to compote w1th 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, 
an.d t hat they are hurtful to boiler plates. There is no 
ev1dence at present that sulphur is present to an injurious 
extent, and before expressing any opinion we should like to 
~co somo analyses. It is not unlikely, however, that it 
IS very largely present, considering the volcanic nature of 
the islands. 

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

Gold, c~pper, iron, and len~ seem to be the principal 
metals wh1ch are known to e:ust1 at present at all events 
though we should be very surprised to hear that there are n~ 
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 a.bundance in four, a.t all events of the 
islands; and if this is easily obtainable it should tu;n out to 
be of great commercial value. Lead has already been mined 
to somo extent, and no doubt as the islands become more 
and .more American other mineral resources will be brought 
t o ltght, and we may be sure that our cousins across the 
water will make tho best possible usc of them. 

EAST LONDON WATER SUPPLY. 

WE are glad to hear that the East London Water Com­
pany has at length, a fter a period extending over more than 
three months of intermittent supply, been able to resume 
constant supply in P oplar, Limehouse, 1\Iillwall, Ratcliff, 
Bromley, Laughton, Uhingford, 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 company on the termination 
of what must have been to it a period of anxiety. We stated 
tho other day that it was oxtromoly difficult to obtain any 
trustworthy information as to the exact state of afiairs; and 
ovon now it is not caey to set at tho whole of tho facts of tho 
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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 previou~ly 
recorded. Moreover, the smallness of the tote.l actual ram­
fall has been accentuated by t he 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 surfe.ce, whence it evaporated, and 
ne,·er 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 31·6 per cent. of the average 
flow, and during optember and October it was only 5 to 7 
per cent. respectively of the average. This average, more· 
ovor, is not one got up for the occasion by the company 
itself; it bas not boon concocted and brough t forward by the 
authorities as an excuse 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 bad 
been 1874, and when we add that the lowf:st average flow 
during the worst month of that yea r was a trifle over 37 per 
cont. 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 are by no means exaggerating 
when we say that tho conditions this year have been 
phenomene.l. 

So much, at all events, can be said for the East London 
Water Company, that it has had great difficulties to contend 
with, wba.tovor 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 necessary. Then, 
though no figures are at present available, it is not to be 
supposed that tho East London Company can have got con­
nections made with the other water companies for nothing. 
!<'our of these assisted during the crisis. I n 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 m oney, 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 JiO\V down the river past 
its intake. 

We cannot leave this subject without a word or two upon 
t he 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, tho 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 bas 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 East 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 tho possible consequences of such an act, or 
we venture to think they would have found some other way 
out of thoir difficulty ; and they certainly would not have 
permitted the" cheap house" builder, so well known in the 
East End, to take his cue from their action and build his 
houses with no cisterns at e.ll. We do not think it too much 
to say that had every house in the East L ondon Company's 
district had its cistern, there would have been no " famine." 
We know of houses in the district which, being provided 
with cisterns, h ave had an ample supply of water during the 
whole of the time of scarcity, 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 TIIE l\IETROPOLITAN RAIL­
WAY COMPANY. 

Tm: Metropolitan Railway Company have recently put on 
their line a series of new and specially-designed trains that 
have been built for them by thn 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. 
Tho drawings we give to-day as a supplement show the 
general and detailed arrangements, which have been carried 
out by 1\Ir. Thomas S. Raney, tho company's carriage superin­
tendent. Tho general dimensions are as follows :- Total 
length over buffers, 244ft. 1!in.; length of bodies, 39ft. 6in.; 
widt~ of bodies, 8ft. 3!n.; centres of buflers from rails, 
3ft. 5~.; c~nt~es of bogtes, 25ft.; wheel base of bogies, 7ft.; 
and he1ght ms1de from floor to roof at centre, 7ft. 2in. 

Tho trains are fitted with tho 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 tho usual couplings. The bogies and underfra.mes aro 
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. Tho side bearing 
springs arc of tho laminated type, \vith india-rubber 
auxiliaries. The bodies of the vehicles arc 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 
underneath tho carriages the entire length of tho train 
having suitable couplings botwocu the vehicles. From thi~ 
pipe, bro.ncbos run to tho storage beaters, one of which is 
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ple.ced in each compartment . The heater consists of a 
cylinder contai~ng ~ non-freezing m ixture, a~d has.a steam 
jacket surroundmg 1t; .steam frox_n the engme ra1ses the 
temperature of ~he mtx.ture, wh1ch afterwards g~ad~lly 
radiates the heat mto the com part ment. The electn c hght­
ing is on Stone's system, by which each carriage is ligh~ 
independently, two sets of accumulators and a dynamo bemg 
suspended beneath the carriage, t he latter being driven 
from one of the axles in such a way that, no ma tter what 
the speed of tho train m ay be, a fter a certain determ ined 
point has been reached, the amount of current passing to 
the lamps is constant, whilst a regulator placed outside a t 
one end of each carriage switches on the whole or half of the 
light, as may be desired. The ligh ting 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 fit tings these trains a ro 
also quite up to date in meeting m odern requirements. Tho 
third-class compartments are upholstered in rep, with le.ce and 
cord to match, whilst the roof is covered with papier m e.che 
decorated with Jiora.l 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 mach~, finished in gold, with a 
gilt cornice running round the compartment, and the wood­
work fittings are of poHshed mahogany. The upholstering 
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 t he back, divide the 
seats, and all the metallic fittings of the first class a re 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 
arc fitted to all the windows throughout the train, and each 
compartment is ventilated by means of two " torpedo " a ir 
extractors. Tho sides and floors of the carriages are packed 
with hair felt Lo deaden the noise of travelling. 

ELECTRI C LI GHTING. 

I T 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 electrice.l energy presented a. 
series of recommendations, one of which was in favour of 
powers being granted in certain cases to electric ligh t com­
panies to supply electrical energy in areas distant from t he 
district in which the generating station is situated. The 
report of the Select Committee embodying t he recommenda­
tions was presented too late for the considem tion of Pa rHa­
ment in the past session, and hence it may not unreasonably 
be concluded that until the Government has bad 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 bas thought fit to decide whether 
the object aimed at shall become legally operative. The 
company in question- the County of London and Brush Pro­
vincial Electric Lighting Company- bas been desirous oflaying 
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 t he London County 
Council, whose permission was sought to carry the mains 
through the districts in question, declined to give sanct ion 
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 bad no power to 
grant the company's 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 favou r of 
the company, in so far as the works are concerned t hat are 
proposed to be carried out within the a reas of supply 
authorised by the Provisional Orders possessed by t he com­
pany, but excluding any part of the district of Lambeth 
where the company bas no statutory powers. The award of 
t~e Board of Trade is, however, coupled with o. condition tho.t 
will doubtless cause considerable surprise. The condiiion is 
that the company shall give a written undertaking to tho 
~oard tba..t it will, if and when required by the Board, pro­
VIde a SUitable and sufficient generating stat ion within tho 
areas of supply authorised by the following orders :-Tho 
Camberwell Electric Lighting Order, 1896; the St. Olave's 
Order, 1895; tho Southwo.rk Order, 1892; and the St. 
Saviour:s ~rdor, 1896, for the supply of electrical energy in 
those d1stnots. I t will be obvious from this decision that 
the. Board of Trade bas entire~y ignored, as perhaps it is 
ent1tled to do, the recommendat10ns of the Select Committee 
in r~gar~ to the. SUJ?ply of ole~trical energy from a generating 
sta~1on 10 one dtstno~ to. a dista.nt loce.lity through an inter­
vemng a rea where lightmg powers could not be exercised. 
At t~~ same time it is impossible entirely to dismiss tho 
susp1~1on that the Board of Trade is very largely consulting 
the WIShes of tho London County Council to the detriment 
of tho company, although the lat ter would have been well 
ad vi~ed not to havo pressed the point in question before 
Parltamont had bad an opportunity of deciding whether to 
ad.opt or reject t he recommendations of the Select Com ­
mrttce. 

AssOC!'\T~ON OF Mtc~"l~AL ENGlNEERS.-The annual meeting 
of the Blrmmgbam A.ssoc1atton of Mechanical Engineers was held 
on Saturday evening at the Grand Hotel, Colmore-row and there 
~.,a.s a largo attendance of members and friends. 'l'be businese 
mcludcd tho el~ction o~ president for the ensuing year. Mr. T. 
B~rnard H.all, m m~mng the re·election of Mr. J. Cox, for the 
tbU'd year m successiOn, remarked that his ardent interest in all 
th~t affected the welfare of tho association, and his endeavours to 
ra1se the association to the high level it bad attained were worthy 
of ~heir sincor~st thank;!. l\lr. Deakin seconded the resolution, 
wb1ch was earned unnmmously. Mr. J. J . Innis was re-elected 
vice-I?~esidont. Messrs. G. Conaty, W. J. Talbot, B . W. Ward, 
a>nd .I. Jud_go woro appointerl members of the council. The 
1 ros1dont sn1d bo was plea.sod to be able to announce another gift 
of val unhle books to their library from Mr. W. M. Ward. 
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THB l\IOH.l.HD A rATOMY OF IRO N AND oTEEL 
cHIPS.:: 

By Mr. . J. P. THE.\ItLE, Principal Sun eyor to Lloyd 's 
Hcgister of Shipping, at N ewc1st.le-on-T yne. 

YEn\' rec11nt!y you b:lVe bad a lecture delivered to you in this 
room upon the subject of "Failures." 1 was not present to bear 
that lect~;~re, nor nm I aware which were tho particular failures 
about. wh1cb you were spoken to, but I do know that the a rt of ship 
co_nst.rncliou bas heen evolved through as suustantial n series of 
f1ulures as any art with which I am aC<Iuainted. Not, however, as 
tL role, by a?30lute fail!1~es, bu~ ruther by many partial oncll in regard 
l1 tho part1cular qunht1es wb1cb have been sought to be nttnined. 
lly •· trial nod error" bas ship construction, for the most P.art, been 
do,·oloped, and through the e xperience gained from fa1lures has 
? M:h sure ad~ance been made. It is about ships built of steel and 
1ron that 1 w1sh to speak to you to-night, and abont what is to be 
ldarot from an examination of the diseases to which they nre found 
to be liable. And here let me remark that the title chosen for this 
p.1per is a phrase which originated, I believe, with the late William 
Denny, and it bas been adopted by me because it so aptly describes 
the purport of what 1 have to say. 

The inspection of iron and steel vessel.,; when in courae of con­
struct ion, bas undoubtedly a highly educative value in the pro­
gramme of your studies, hnt a persistent examination of existing 
v~!!els as they come under repair in dry dock or on slipways would 
be productive of even still more instruct ive resul ts. In the one ease 
you see the applied results of accumulated experience, but in the 
other you ba\·e presented to you the ds.ta itself upon which further 
evolutionary changes will ue based. When examining a vessel 
a?out to b3 repaired you would observe ~ymptoms of weaknes~ being 
d1::~played here, ind1cations of unduly rapid decay there, and in 
many shapes and forms you would bd assured that the best known 
to the builder of that ship was yet short of being the best attain­
ahle. Few indeed, a re the works of man's bands in which pos­
r ibilitios of improvement are not speedily manifested whe n they arc 
a pplied to the pur pose.q for which they are designed. Although 
the a rt of shipbuilding in iron is now about fifty years of oge, and 
although mild steel hiLS been in very general use for about fifteen 
years of tb:l.t period, yet we a re still discovering faults in our 
~e~~t ves<>els and still making improvements in their construction. 
rb1s IS partly due to the fact that both steam and sailing vessels 
n~e every year being built of la~er dimensions than we bavo 
h1tber to been accustomed to, and w1th the incren.so in size thoro i.s 
a n _attendant ~ugmentation in the stresses to which they are 
:iUbJected. It 1s_ also par tly tlue to the ? PPOrtunity which the 
g~~a_ter la\)~C of t1me affords_ us for oluervmg the relative dura­
!~l_htle~ of .'ron and steel at d1!ferent positions in the vessels' bulls. 
l1me Is, mdeed, always an 1mportant factor in determining the 
oxtent and accuracy of our knowledge regarding natural pheno­
mena. " H e who lives longest sees most." 

So long_ as vessels wero being buil t of wood, every succeeding 
decade w1tne•sed g reat advances in their construction, both in 
r~~ard to the questions of structural strength and material dura­
bility. Never before bad woorlen ships been built so strongly, a nd 
never before were they found to be so free from early decay as at 
the time when they wore d isplaced by ves3els of iron. And so we 
may reasonably except tha t the construction of s teel vessels wit! 
conti~ue to make advances in all the plrticulars which render them 
lass liable to wear, tear, and decay until some other material comes 
t~ take the place of steel a.s iron took that of wood. Whether or 
not such a replacemet;t w_il_l over occu~ I am unable to say, but it 
WOUld be both UnSCienttfic and unWISe to deny the possibility. 
C 'onsidering, then, tho sailing ship and steamer built wholly or for 
~be most part of mild steel, and of wrought iron where mild steol 
1s ~ot used, let us study for a s hort timo the morbid appearances 
wbJCb aro ai!sen~d w~en they come undo~ the ship repai rer's 
t:calpel and ccting kmfc. At the same time let us endeavour 
to fi~d out to what causes these app~arances may bo properly 
u.ttnbuted and bow they may be remed1cd or cured. 

In so doing l propose to classify iron nnd steel ship disea!les under 
lwo general beads, namely :- First, diseases of constructional 
weakness; secondly, disea.scs of material decay. 

Firat, then consider the d iseases of const ructional weakness. A 
t>hip is a lioatin~ structure for the safe conveyance of cargoes and 
must be priman ly studied as such. But, in addition, she bas to be 
grounded upon blocks in a d ry dock from time to time, and hence 
must not only be strong enough as a floating structure when loaded 
butalsostrong enough for enduringsboring upon bbcksin a dry dock 
when unloaded. Moreover, she must not only be able to endure the 
s tructurnl stresses due to rolling and heaving movements when in 
a ti~aw_a~ , but also the local st resses due to the blows and buffetings 
of mdn'ldual waves a nd mas~es of water. Hence constructional 
weakness includes both structural and local wea knesses. ln!!tances 
of each of t.hese are occasionally seen in surveying vessels coming 
under rep:ur. 

'l'o range completely over the whole gamut of obl!ervation would 
be m.anifestly impossible in the limits of time at our disposal this 
evenwg. We must therefore be content with the resul ts cf but n 
fewanatomic.al s~udies g rouped under the beadings 1 have indicated. 

_The subst1tut1on of steel for iron in shipbuilding was a ttended 
w1th ~thor re~ults than the mere reduction of weight in the 
~aten~ls ne~essary for ob~ining the requisite structural strength. 
1 h~ c~1~f object :;ougb t form using the stronger metal was doubtle.'!S 
a d1muushe~ we1gbt ~~ bu!l a nd a ?Orresponding increase in tho 
ca~o-carry1!lg capab1hty of tho sh1p, and for this ad vantage in 
fro1gbt-earn!ng a beav:>; extra_ price was paid at first for tbe steel as 
compa~ed Wltb ~bat J?a•d for 1ron. ~. of course, you well know, 
tltat difference 10 pnco hn;; wholly dLSappeared, and mild steel is 
now as cheap a.s wrought 1ron. But, as I bavo said something 
more WclS g~med than mere freight-earning by tho cb~~e. The 
~tee! vessel 1s safer tban one built of iron. • 'tresses wb1cb break 
tron pl_ates ooly bend !!tool plates ; stresses which b rea k iron ships 
only distort those of steel. And cona~uently steel ships remam 
aO~at and carry pasaengers and cargo mto port under conditions 
w~1cb wo?:d cause the total loS!! of ships built of iron. At first, 
th1.s quahty se~med to .make steel ves~els unpopular wi th under­
w_r •ters, and th1s was cb1eHy due to a singular instance in which a 
d1s_a.ster to a steel vessel proved to be more costly to ber under­
wnters than would have been the case bad she been of iron. A 
new steel sa_iling: shi1~ ~as being towed in ballm~t b ber loading 
port, and bemg msutltc1ently bnllasted, she capsized and sank in 
shallow water near the shore. l::lteps 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 '' esse! off 
the bottom and enabled her to be towed into still shallower water. 
Now, through some carelessness in carrying out this simple proces:;, 
tho stresses upon the chains were not evenly distributed and had 
~he VO:!~l been bl;lilt of iron the chains would have tom ~me of her 
1rou plating. Bemg, however, of steel, the plates yielded and bent 
wb_ile at the same time the whole structure of the vessel he~:am~ 
tynsted_, sotbat sbe lost her symmetry of form and had no longe r both 
mdes alik~. Ilad she been built of iron the repairs woold have been 
comparatively costless, as the renewal of a few broken plates would 
have restored her to her former condition. But as the case !!tood 
the owners reflll!ed to take the ship from the underwriters until 
they had made her once more of a symmetrical form. 'l'o do this 
wa.s practica!ly impossible, and so the owners got a new ship and 
tho underwriters recouped themselves so far as possible by selling 
tho first one to a purchaser who was content to sail a. ship not 
pe~fectl~ symmetrical in form which ho was a ble to buy cheaply. 
:rb1a acc1dent gave steel ship risks a bad name for a short timo bu t 
1t very soon became evident to rmderwriters that "one r~w~llow 
does not make a summer," and thl\t with steel ves.qels they bad to 
pay for small damages which would often have been total losses if 
t~e v~ssels bad hee u built of iron. Over and ahovo this con idern­
h oo IS the grea ter <>no-namely, that human life is saved which 
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would otherwise have been sacrificed. Doth as regards iltructural 
a nd local forms of weakness the morbid conditions obser vable in 
s teel vessels a re fewer a11d less serious than in those built of iron. 

In estimating the intensity of stress on the upper works of a 
vessel it bas been very usual to treat the midship section as t he crost1 
section of a loaded beam. You a re no doubt familiar with the 
method whereby the equivalent ~rder is determined and tho 
maximum bend1ng moment and shearing stress calculated under 
extreme condition~, such as wbon supported on tho crest or in the 
hollow of a wavo of the vessel's length. Now, in t his interesting 
and in many respects valuable ~lculation , you will remember that 
all iron a nd 11teel deckti, shell vlating, inner bottom, &c., a re as 
it ~ere condensed or squeezed so a.s to form the horiw otal and 
ver tical members of an equivalent girder, a nd tho intensity of s tr eSI', 
either extensive or· compressive, is determined upon the assumption 
tha t thebori,..,ontally and ver tically-arranged materials in the vessel's 
hull behave untler exten~ion and compression just a<J the parts of 
this so-called equivalent girder would. Now, 1 have no do~i re to 
say one word in disparagement of such calculations, which arc useful 
in affording comparative values . But , as an absolute indication of 
what takes place in the upper works of n vessel s teaming nmong 
lon't waves, they nre misleading, and tho ships themselves show this 
to be the case. 

Deck plating is sometimes torn from hatchway to gunwale without 
the sheer strake showing any distress, and side plating is torn or 
the butt.<~ of l!ame !!tar ted without the ad jacen t deck plating 
appearing to he concerned in the trouble. A moment's considera­
tiOn shows why this should be the case. H ow b ig a ga p do you 
think would be torn in the upper edge of n sheer strake before the 
adjacent deck plating would be bent sufficiently to be in tension ! 
Remember tho sheer in tho deck when thinking this matter out for 
yourseh•e". And thou, again, bow much cross rackin.g would a 
deck endure before receiving succour from the shell plating I These 
aro tho questions which t~bips answer when under the ship doctor's 
bands. Their every failure and defect indicates that tl:e primary 
function of an iron or steel deck is to resist. racking stresses, w bile 
the duly of the shell plating is to deal primarily with vertical 
bending moments. Only in tbei1· asl!ociation one with the other as 
mutual s tiffeners and s upports does either take a share in doing 
the essential work of t.~e othPr . 'l'he stringer plate stiffens the s heer 
strako and helps to kelp it from llinching, a nd the sheer strnke, in 
return, does as much for the stringer. But tho upper deck striuger 
and plating of a ~hip have not a duty s trictly analogous to that of 
the upper member of an I l!ectioo beam, and this is not.'\bly the case 
when the sheer stroke extends above the deck. }'or in tha t 
condition t.be upver edge of sheer strake may be raptured without 
the deck plating beiog verceptibly bent. An interesting case 
illustrat ng what 1 am endeavour ing to show you came under my 
notice t~ome time ago. A sheer strake was wounded by the presence 
of a number of circular lighting and ventilating scuttles, besides 
having the ordinary l'elativoly wonk places a t its butt connections. 
And yet when under a severe bogging stress the sheer strake was 
ruptured a~ wbero a solid half ro<~nd iron moulding on the Ufper 
edge wa.s butt<d. So you wiU sec that such a simple break in the 
continuity of t>treogth on its upper edge as was afl'orded by a 3in. 
solid cope iron was suUicieut to cause failure in the sheer strake to 
take plncc at that point. Moreover, the fracture avoided the butts 
of tho sheer stroke, and lbe holes cut for side lights, notwithstand­
!~ that one of th.ese la tter was o.nly a short distance a way. No 
IDJUry was sustmned by the stnoger plato, aiU10ug h the ,-ortical 
fl ange of tbe gunwale bar wa.s tom, a nd tho hor iwntal Range a 
little bent. 

In another vessel, recently como off n stormy Allant ic Yoynge 
the upper deck plating wn.s torn from the corners of a cargo batch ~ 
way nearly to tho sides of the vessel without a movement being 
visible in a butt of tho side plating. Tbis ha tchway was nearly, 
although not quite, at the middle of tbe length, but at midships 
thoro was a _larger opening for machinery,. tbo platir.g at tbe 
C?rD~rs of whwb was not torn. Now, why tb1s a pl'arent eccentri­
City 10 the tear ~ Of course there was a reason for it, and one bad 
not to 11eek far for tbnt reiiSon. Closely adjacent to the tear was 
a transverse water -tight bulkhead1 which contributed an clement of 
stiffness tn the plating aloo.gside 1t. Had the bulkhead not been 
there distortion would probably have resulted wi thout fracture. 
But tb~ local stiffness vrevonted distor tion by the racking s tresses 
opemtmg on tho deck, nod consequently fracture resulted. 1'his 
does not show such bulkheads to be elements of \veakness, but 
rather tho contrary. What it shows is tho nece:>~ity for seeking 
the maintenance of continuity of resist~nce to stres.<~es. The 
corners of the wide hatchway should properly b:l.vc been secured 
\nth ?oubling plates-a precautio? w~ich is always desirable, and 
espccmlly so when the large opemng 1s closely adjacent to n s tiff 
transverse bulkhead. Kegardmg tho fracture to tho sheer s trake 
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 
~bould b~ve ~curred at such a flace shows bow import.'\nt it 
lS to mamtam not only genera strength, but <·ontinuity of 
strength of the upver part of the side platin~ of a vel!Sol. 
One of tho commonest experiences when examming stoamers 
aa they come under su rvey is to find the bulwarks torn at the 
extremities of a bridge house. I t is tl'uo that tho tendency to 
such fracturing is aggravated by the frequent presence of water 
por ts and bol~, for moo~og pur~ses at those parts of the 
bulwarks; but _m v.,ssels wttb no bndge houses at all, bnlwarks 
do not tear, e1ther at the ports or anywhere else. It is the 
sudden bre~~ in the con~inuity of strength in the side plating at 
the extremities of the bndge house which causes tho trouble and 
necessitates our making the bulwarks much thicker there than 
elsewhere, in order to avoid it. Hut a b ridge bouse is not a 
source of we~kness on th~t account ; u1~ the contrary, a bridge 
~ouse _extendrng over a fa1rly ~ong. port1on of the ve~el's longtb 
ts a \aluable element of longttudmal s trength, prov1ded it be 
properly co~~tructed. 'Ibe tendency of recent. years is to more 
and mor~ ut1hse for structural purposes an erecl•on which wn.s at 
first des1gned to servo other uses. J ndeod, in vc-.sels of largo 
size and o~ extra proportions of_ le~gtb to depth, tho bridge 
bouse covenng at least half the m1dsb1p length is now considered 
essen tin. I to her structural efficiency. 

But our study of the morbid conditions of s teamers bas t.old us 
more than that. 

I remember cases in '' bicb bridge houses were 6tted without 
any regard to their str~ctural usc~, but simply on account of the 
pa.ssenger accom!Dodat10n t~ey allorded, and the protection they 
gave to .the eng1no and bo1ler s paces ; they were not any more 
substant1al structures than ~ucb services necessitated. Bot what 
was the consequence I Being tho upper member o f a deep j;rirder 
tllrougbout the portion of the vessel's l~ngth over wbwh it 
exte~ded, such a bnd~e bouse was necessanly subjected to severe 
teos1!e an~ coJ?lpress1ve stresses, when the vessel was pitcb"ng 
and sccndmg m a seaway. and having very little plating on its 
b_eams, ~be saloons _and . ~bins beneath could not ho kept wnter ­
~Jgbt. Everywhere~ th1s hgb_t superstr_ucture annoying ant;! damag­
mg leaks were contlllually bomg expenenced which no caulking of 
tho wood deck with oakum could keep out. Two courses were open 
to tho. o~nors, either to rebuild the structures and make them equal 
to res1~tmg the stresses which their position in tho vessel rendered 
them hable to, or else to cut them in two across the deck and fit a 
slidi~g-water-tight ),oint which would allow of movement without 
adm1ttmg water. Ibe latter was the alternative adopted and the 
trouble ended. 

But this remedy, although suit.'\ble in this particular case is yet 
an unusual one. Good const ructors seek to make all the compo­
nents of a ve~el of structural value, whatever may bo the primary 
reason for tbe.1r ~rcsence. And so bridge houses are now-a-days in 
most ens~ bUil t 111 such a way as not only to ser ,•e their original 
pur_Poso 111 the oconomy of the vessel's design, but also to take up 
thetr share of the str~ss.es she bas to endure, and render the whole 
s tructure tbe more cQlc11mt by t bllil' vreseoce. l t u uot unu .. ual to 
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reduce tho tbicknes3 of the &beer s trake or even dispen!ie with o. 
donbliog to the t heer st raked within the limits of tl>e b ridge bouse, 
by using the materia l tbWI sa,,ed in thickening the bridge side­
plating, especially at its upper strak9. I n Bucb cases the sheer 
strake is, of course, always doubled at the bridge ends to avoid db­
continuity of -;trengtb thereat. And here it is desirable to note 
one other manifestation whirb present practiceisseekin~ to obviate. 
J t wiU be evident to yo11 that while the maximum bend1ng moment. 
is experienced at about the centre of a vessel's length, and there­
fore at about tbe middle of the length of the bridge bouse, the 
maximum Phe!lring stres3e8 on the bridge sido plating will be 
toward~ its extremitie3. li enee, 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 rivotd in tbe landing~> of 
the bridge side plating i'i greatest at its extremities. 'l'his is often 
shown to be the case io actual e). perience. JJridge oide pin ting 
was, until very recently, connected by l'ingle-riveted edge joint.q, 
but the number of eases in which the riveting of the edges bas 
been found star ted and loose at the onds of the b ridge showed con ­
clusively \\bat scientific reasoning might have predicted would 
happen. It is no'v usual to double-rive~ these landings for, at all 
events, some 12ft. to 20ft. from each end of the bridge, nod to 
t reble rivet the bntts of the bridge sheer strake throughout. To 
render a bridge house an efficient structural factor in a vessel it 
must, of course, have a plated deck, for it is of no use providing 
~ainst ~no set of simple st~osses without at the same ti_me _Pro_vid­
mg agnmst all. Indeed, m a seaway, when a vessel 1s ~;ntcbmg, 
rolling and labouring in all directions in rapid succession, 1t is only 
by the complete interaction of all her parts that efficient resistance 
can be offered to the many and varying st ressoi being ~<et up. 

J n the limits of time a t our disposal this evening it is impossible 
to do more than glnnce at n 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 diseaPe, may be classed the varions phenomena of butt movementt'. 

f::am Weller once asked " Did anyone ever see a dead donkey ! " 
and I would class with that inquiry, "Did anyone ever sec a 
sheared rivet ! " l have come acro:ss many cases of structural 
rupture- in one instance that of a vessel broken in two- and oJany 
instdn!:es of bottoms set up, plating torn and keelson~ broken :rnd 
distor ted. M?r~ov~r, I .have had to d~ with very many cases of 
damage by colltSion 1n wb1cb much matenal wos tom asunder. Bu t 
I have seen very fow sheared ri'•ets, and these for the most part 
hava been in beam cases. From this it would seem tha t whatever 
deficieuces there may be in the riveted joints of iron and s teel 
ve. els the fa ults are not in the rivets but in the materials riveted . 
A ~e~y ol~ expe~ience with butt join~ in shell vlatiog is tho 
ra p1d1ty w1tb whic~ they wn.ste at tho ~1lges of _comp~ratively long 
ve:.sels, more espec1ally wb~n engaged Ill_ certam trymg t rades, a:; 
that of tbe North Atlantic. To obtam the speed desired in 
pa~seng~r service it is found d,esi ~able to maintain ra ther lar~o 
proportions of length to depth. rh1s, of courae, tends, especially 111 
st eel vessels, to ac~:entuate any tendency which may be set up in 
tho ~ay of bendi~g in a sea way. Now, J do not suppose 
tha t m any well-dos1gned and c.onstructed stcnmu the bending can 
be very considerable, but it is easy to conceive that a movement 
however slight, is often set up at tho uutts, a nd this movement wili 
bo greater on tho outer than at the inner s · rakes of tho v lating, 
because the latter are afforded so much stiffening at their butts by 
the overlaps of tho former. _ ll_loreover, the butt straps to outer 
strokes, when fitted on the 1o:nde of t he vessel, do not extend to 
the full breadt~ of th? butt. _No..-y the corrosion ~~icb takes place 
at these butts ts not simple ox1dat10n. Tbe butt JOints when found 
wnsted are always blackened, and tho iron or steel is found con­
ver ted into a carbonate of iron, ,-ery much resembling plumbago in 
appearance. I have never beard any authoritative explanation from 
a chemist in reg11rd to tbi3 phenomenon, but there can be no doubt 
th:l.t the corrosion is due to the action of frco carbonic acid gas in 
tbo sea wa~r _upon the iron or steel plntiog. 'l'bat th is actio11 
should be h unted to these :.trakes seems to me to iodit:ate that. 
globulas of ~:arbooic acid ga.s nre imprisoned under great pressure 
between tho butt joi.nts of the i)lates avery time the vc.'!Sel 1s placed 
under a se,·~r: bendmg stress in a s_eaway. .Be this as it may, the 
remedy of litt1ng outer butt straps tS found to be a sufficient one. 

The pbenot;nenon of " panting " is ono of interestaud importance 
to nav~! ?.rcb1~cts . ~ sup~e all of you have beard of "panting 
?earns, _ panting st rmgers, and so forth, but perhaps a pen!Onal 
Inspection of what actual panting is in a s bip may not have como 
under your o~ervation. The t?rm " ~anting " is suggestive of tho 
pbeno~enon 1t serves to dcl!cn be '1 be tendency to" pant " in a 
vessel l'i most observable at the bow, but l ba,·o seen eases of pant­
ing at tho s~rn a lso. 'l'be sb~pe of a vessel's body throu~bout the 
gre:l.tcr port10n of ~cr _le~tb ~sue~ that a transverse !!ect10n yields 
a curved frame wb1ch 10 1tself 1:1 st1ff, by reason of its forru, against 
tho water pressure on the outside. But towards t.be bow this 
~:urvature diminishes so ~a~ the t~nsverse sections at that part. 
a rc of a flatter form. Tb1s 1s espec~nlly the case in ~<harp vessels 
an? less so _in tho full-bowed cargo steamers now so commonly 
bu1lt. B.ut. mall vesso!s, whether sba.rp or full, the bow is the part 
th~t receiVes the first 1mpact of the sea when the vessel is being 
driVen_ through waves. As a consequence it has been found that 
there IS a tendency for tho comparatively flat sides of a vessel near 
tho ~>?w to y ield u_nde~ the influence of such extra sea pressure. Tho 
frammg and platmg 1s observed to move like the ribs of a man's 
body ~h~u the lungs ru:e alternately inllated and emptieJ , or like 
a dog s !"b<J _wben_ pantmg. The result of this movement, when 
long mamtam~d, 18 to start ~nd loosen the r iveting in the framel! 
a nd sbe!l {ll~tlng, and m tb1S way not only is the strength of tho 
vessel d1m1!11~bed but be~ cargo is damaged also. To p revent this 
movement 1t 1s the pracbco to fi t additional beams bot h before the 
f?ro peak bulkhead and for some distance abaft it, and in addi­
tiOn thereto to fit extra stringers and ndditionl\lly attach them to 
the bean1s by means of gusset plates. I n all cases the strin~ers 
should ~e wrought intercostally and attached to the shell plating. 
~ven ~v1th these precautions, if not sufficient for the pur i?OSe, pant­
mg st1~ goes on, a nd the con nection between the pantmg beams 
and stnog~rs gets tor:n away. Quite recently when surveying one 
of our ear host Atlant1c Greyhounds I found that her panting be.'\m!! 
were all broken clean away f~m tho ~rames a nd stringers, and 
that they had fallen from the1r places m the fore peak. ln thi~; 
case ~e nttacbm~nt between beams nnd s tringers was insufficient 
to res1st the pautmg stresses. All we bad to do was to make the 
attachment equ:\1 iu strength to the beams attached and to ensure 
that these latter were sufliciontly s trong. All of ~bieh ha.s now 
bee!l dono. I remember once surveying nn iron 'illiling ship 
ba,,ng a very fi ne nft:er l~y, in which panting beams bad been 
fitted. pon exnmma tion all thll panting beam k nee rivets 
wore loose, thus sho:ving .tha t uot only do vessels "pant " at tho 
after part, b~1t that m thts ~se the "panting " wa.s more than the 
b_eam kn~e nvet..:' could teSISt. Upon calling a t>hipbuilder's atten­
ho~ to t~IS case m ?r~er to convince him that I was justitied in 
IU!kmg bun to fit Slmll;u panting beams in a vessel building by 
h1m, be replied th'\t if the heams bad never been put there ( 
woul.d never have known whether the vessel panted or not. This 
wa.s mtended_ to b~ smart, but in point of fact the tenring of beam 
kn_ce connectiOns. IS t he least serious consequence of panting. All 
sh1

1
pow_nors nod, m fact, everybody who has to do w1tb the Nort.h 

At ant1c trade, know only too well what. a serious thing panting i~ 
an? ho_w necessary it is to prevent it. It hns been no unusu~'l 
thmg m d nys gono by for vessels to come under the riveters' 
bands .after every winter At'antic voyage to make good defec t<! in 
~bo n~Igb~urbood of the bow due to ~nting. I t is safest in deru­
mg ~th tins ~~lady to err on the s1de of too much rather than 
too httlc prov1s1on of what is commonly spoken of as "panting 
a r rangements," when "arrangements to prevent panting " 1s 
meant.. At all events, so careful are we now-a-days to brace u 
~nd stiffen t~e bows of steamers, tlla t troubles through pani. 
wg are bllcowmg tiC&rcer every year . 

(To be contilt1Led.) 
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RAILWAY MATTERS. 

'l'H~ ~oard of Trade have recently confirmed an order 
autb~J ~lsmg t_he construction of ~ light railwny from ..:ummerbill­
road, m the c1ty and county of Br1stol, to I lanham in the parish of 
n ing~~wood, in the county of Gloucester. ' 

WE nre informed tha.t Mr. Harry t;. Wainwrioht has 
\leon appointed, from .January 1st, 1 99, loco1uotive carr~ge and 
wagon superintendent to the Managing Committee of the joint' lines 
uf the ~outh-E1stern Railway and L')ndon, Uhatham and Dovor 
Hailway. ' 

\\' ~<: hav~ received a copy of the Christmas number of 
the IAJ~'OIIWit<'~ M a_.Q£1:111,., entitled "Briti~b l':xpre~scs, 1 9 ." The 
lllllnber c:ontams liCtcon full page p lates representing some of tho 
hest.knowu,exp~esses o_n tl1e leading lines of Vreat Rritain nnd 
Ireland. 'l be lllustrntiOn"~ aN reproducerl from instantaneous 
t•hotograpbs with really excellent result.~. 

. A~ a go~ds tr~in ~vas c~ming out o~ Lbe clown goods 
)_l~rd ~ near Crewo l::!lll;t10n, dun~g Saturday mght, to got on to tho 
!1110 fl:!r Mancbest~r, 1~ w~ run mto by a light engine, which struck 
1t obhttuely, cuttmg 1t 111 two. An engine nnd several wagons 
w~re thrown off tho lino, aud tho goods traflic was blocked for 
sc,·ernl hours. Xo one wa.\' injured. 'I'bo colli~ion wa." stated to 
le duo to a !>ignnlmnn 's mistake. 

ON Tuesday morning a railway accident occurred on 
th_:J Wasgow o.nd !:io_u tb-Western Rnilwo.y, ncar Close burn, ton 
rmlea north of Dumfncs. A Ulasgow goods e;\pres~. wbon g~Jing 
at t_he rate of ~:~_ixty miles an hour, b roke a way. and tho stlcond 
)l.Jrt10n rl ushed mto. tho first after crossing Ca.mplo Viaduct. 
Both up and down hoes wero Llocked, a nd t he l!:oglish mail and 
!'ullman passengera were delayed for four hours. 

AT a. general meeting of the London County Council 
lnld on the 29th ult., 1\lr. John Young, at present general manager 
of the Glasgow Corporation 'l'rnmway~<, was appointed Chief Ollicer 
of T ramways for 1 ho metropolis. 'l'be General Purposes Uommitteo 
of ~~e Council, to '~hom the selection of a gentleman for lhe 
Jl031tJOn bad ueen ronnttod, after personal intorviews unanimously 
ro::ommended that Mr. Young be appointed. Tbcr~ woro seventy 
applicants for the post. 

~J;IE Hcienc~ and Art. Department has lately placed in 
JI051tl0n at the South Kensmgton Museum a large diagram pro­
pared from official drawings, sh owing seven of the Great Western 
Company's early locomotives, namely :- North ."tar Yulc:m 
Lion, Aju, Fire Fly, Iron Duke, L:~.llaRookb. '!'bey ar~ all dra·w~ 
t~ ~in. scale. 'l'be Iron Duke bas its tender ; all the other.; aro 
wrthout tenders. A lillt of detail3 and dimensions and the sect ion 
of the rail V.'!W, are al!!O given. ' 

A COLLISIO::S occun-ed on the Midland Rail way 011 
\~'ednesday at Y~y!!geioo~, Brecknockshiro, resulting in injury to 
~>IX _passengers. Four carnngell had been detached from a • 'wan~ea 
I ram for conveyance to Bryuamman, l'armarthen!hiro. An engine 
wbicb was sent to take them on got out of control and dashed 
with _considerable force into the c?acbcs. The gu~;rd, who was 
s tandmg at tho end of tho r~ar car:1ng~ ready to couple the engine, 
had a narrow oscnpo, lcapmg a>llde JIISI. at the moment of the 
contact. Little dt\rungo was done to tho rolling stock, but the 
)l:I.SSengers were badly 11baken, and six received cootw,ion!l und 
llosh wounds. 

APPLlt:.~no:-. :- for light railway~ arc recei,·ed by the 
Light Hailway t'omwi~-,ioners twice a year, in tho months of Mny 
110d Xovembcr. Tho applications recein:d in Xoveruber , 181) 
1\moun~d to 6_fty-four, un~or which it ill proposed to cont!truct 
10:.!~ n:'1les of hno at au ostunated colit or £:l,3! J,!i6;!. This osti­
tuato Ill for con:;,tructiou only, and docs uot include the co:~t of 
plant and rollin~ s tock for their C<tuipment. 'l'hi:~ is tbo largo:;,t, 
ll~JU~er of _applications that hM ,}:ct boon received by tho Com­
'lllliS~ooeriliU a~y on_e half-year. I he total_ numhor of applications 
J•rOVJIJUsly recen•ed 10 the four half-year<! Since tbc appointment of 
tbe Light Railway Commission in 1 9o, alllounted to 121 for 1:302:! 
ttlilel:l of lin<', at an estimated co3t of .ti,ii55,!li6 for construction. 

i'r is vublicly notified that in the ensuing session of 
l'urliament power will bo sought to incorporntc a company to con­

>- trud a fe rry, to be worked uy electricity or other power on s ub­
JUergcd rails, across tbo river Thames, with ro::~.dways nnd 
approaches thereto for the passage of vehicles, foot passengcr8

1 
auimals, and general traffic, as also with generating station and 
dectrical or other machinery and appliances. Tho ferry as pro­
liO<:ed will r un from a point at or near the sit.e of Brewbouse-lane, 
one chain or thereabouts to the west of the. 'hip Hotel, terminating 
in tbe parish of All aiots, Poplar, at or near tho western boundary 
of the Island Garde11s. J t is p roposed to take power to sell or 
lea..~e the undertaking or any par t c..f it to the Corporation or the 
l.ondon Connty Council or any corporate body, or to make ngroe­
'''ents with su()h authori ties with respect to the construction, 
m \nOJemen t, and m!\inteoa nce of the undertaking. 

TH~ Tramways Committee of Dundee Town Council 
have decided to introduce tho overhead syst~m of haulage in con­
nection with the tramway system of the city. Professor Kennedy, 
l-ondon, who bad been asked to act as consulting engineer , wrote 
briefly advi~iog tbc overhead system to be adopted, a nd maintain­
ing that the conduit principle was ns yet on ly at tbe experimental 
stage. Di:~c~ssiog the advisability of delay in deciding to adopt the 
ovorboad system, in view of tho possibilities of the conduit 
~<y&t.em, a member of the Council contonded that even supposing 
the conduit system were n success, a nd tho initi:\1 expense with it 
were not less than between £5000 and £6000 a mile more than tbe 
overhead system, no one, surely, would be p repared to recommend 
its adoption. ~fter a few years, if the cond_uit system were proved 
a success, notbmg would be lost by meantnre adopting the over­
head :~ystem, and !mbsequently introducing the conduit in the 
centro of tbe city. 'l'bis would simply mean the removal of tho 
posts and wires to somo suburban portion of tbe lines, ami tho 
t!:l. vi ng in the li rst yoar by tho adoption of tho overhead t~yt~tern 
would be enough to en!l.ble them to meet any lo~ses they had made 
hy having lirst erected tho overhead system '\nd then having to 
t.ake it down. The proposal t~ adopt tho overhead system wne 
carried by twenty-tbreo votes against four in favour of remitting 
the matter back for further considera tion. 

KoncE has been given of a..11 important railway scheme 
which will extend to a distance of between fifty and sixty miles, 
mainly in the connty of .Lanark, but t raversing tho northern pnrt 
of Dumfries-~biro. The line, which is called tbe Glasgow, Mother­
well, and Sanqahar Railway, branches off from the City Union 
Line of the Gl~gow nod South-Western Hailwa.' near Eglintoo­
street, running south past tbe east side of Eglinton Toll, goes 
thence in a south-easterly d irection through (:o,·anbill, Ruther­
glen, Ca.mbuslang, p:l.SSes near Blantyre, and onward through 
Stonehou.~e, Lesmahagow, Dougl!ll!, nod Crawfordjobn. Several 
miles beyond Crawfordjobn the line onwrs Dumfries-shiro, and 
passing Kirkconuel, joins the Glasgow and South· W estero Railway 
about 1000 yards to the south of the present railway station nt 
Sanqubar. Power is sought in the Bill for tho construction of 
branches to t he 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 &uth-Westem Railway in to the coal and 
iron fields of Lanarksbire. 'fbis would give them a valuable traflic 
to and from thei r harbours at Irvine, Ardrossao, nod other ports 
on the west coast. Tbo new line will also bavo the f urther advan­
tage of affording improved facilities for passenger traffic, and 
shor ten the road from Glasgow to Sllnquha r. 'l'he Gla.sgow and 
South-Western Railway Company are supp'olled to be the promoters 
of tbe scheme. 

• 

THE ENGI N EER 

NQTES AND MEMORANDA. 

. l>unrN<: last month Scotch shipbuilders launched 
nmoteen ,-e~els of ~1.~13 tons. The nggregate for tbe eleveu 
months of th1s yeo. r 1s 40!1,9-18 ton~, nn nruount greater than that 
of any other whole year. 

. ~s the res~lt o! experience acquired in the la.te wnr with 
Spam! the U!l1tod State~ naval authorities bavo decided in future 
to I·~mt ~h~1r b~ttlesb1ps a. dead grey colour with a. yellowish 
shade. Tb1s m1xturo 1:1 sa1d to approximate most nearly to tha 
colour of rock and of ibe obscured hori11,on. 

Acconouw to the returns of tbc Association of German 
~ron and Steel Ma.~ufacturers, the total (:erman output. of )Jig iron 
!D (btober was 6Jl,l:C.l tons, which compares with 614 497 toll.'! 
10 H~ptember, and with 611,779 tons in October, 1897. 'fbe 
p rev1ous largest monthly total wa!l 6:.!6,871 tons in January last. 

A NEW process is announced for scasonina wood by 
oloctrica.l action. 'l'bo timber to bo t reated is put fnto a quad­
rnngular tank of liq uid, immersed to rather more than half its 
depth, nod an electric cu~re~t app_lied through a metallic con­
~uctor, so nrr~nged as to d1stnbuto 1t throughout the a rea, and it 
1:1 stated that m a space of f~ur minute!! the sap begins to exude at 
the lo~\·er end of the wood; m six hours it is all extracted. The 
~vood IS t~en placed in a nother tank from which a sep tic solution 
IS fore~~ mto t~e vores by an electro-capillary method. lf, says 
t~e /, ,,tfcltr, tb1s p1:ocess bas successful resul ts at a cost which 
w11lnot ho commerc1a.Uy p rohibitory, it may prove of groat im­
portance. 

L .\TES'r. official stn.tistics of the German Empire show 
that there IS u~o~ by the German industries, including commerce 
and traffic, hortJCultu~e and stockbreeding, a total of 3, J2l,H\.1-
horse power. Tbo \'llr•ous sources of power are given in tho tahle 
followmg :-

S•mrc;:. Horse-power. 
Wiud . . . . . . . . . . . . . . 18,804 
Water .. .. .. .. .. .. .. ()2P,oo;, 
sotci\Ul .. .. .. .. .. .. .. .. 2,i t6,078 

as. . .. . . .. . . .. .. .. 63.8•1l 
Polrnloum . . . . . . . . ; , 2411 
Benzine, gu~ollnc, &c. . . . . . . a,r101 
Hot air . . . . . . . . . . . . . . 1,:!08 
Comprc»Scd air . . . . . . ll,lll:l 

Elcc~city_ was employed in 2"245 establishments. In the mining 
and 1ron md';lstry there were employed 994,0ii0-bor3e power, or 
almost one-tb1rd of tho total. I n tho manufacture of foodstuff:s 
?86,27!l-borsc_ po~er were use~, in tho _textile industry 514,986, 
m the macbmo mdu~try 182, t67, and m the chemical industry 
83,164. 

THERE has been some talk lately about t he existence 
of ~lake in the sandstone a t Reigate. F rom the description tbe 
H~ttldu· presumes the upper g reensand formation contains it. 
~rue work moo 6rst of all discovered a series or cave~, which con-
51St of se,·eral chambers about 2-Ift. by 20ft., and each chamber 
bas a door communicating with the next. On the floor of the 6rst 
cave broken into washed eand lay to the depth of 4io., showing 
that mnning water bad been at work, a nd further senrch proved 
tbo existence of a spr ing of water. Not content with thi9 wouder­
fnl discovery, Lho lloor o( tho CQ.\O was broken up a nd the 
exvlorers wcro rewarded by finding a " real lake of' pure soft 
water." No mention i:~ made as to whether fairy boats or tbe 
u~ual accompaniments of such underground finds were seen. Our 
contemporary presumes that tbe "dailies" will now givo us 
"underground lakes " day by day ; there is plenty of similar 
material to worl: upon, and it would IJe useful from tho point of 
view of water supply. 'l'his particular lake is said to be capahle of 
yielding 500,000 gallons of soft water rer day. Tbo • · cnvcs" 
alluded to aro doubtle~ old stone minos. 

BEFoRt; a meeting of the mewbcrs of Lhc Hoyal 
Scottish ~ociet.y of Art.s, held recently at r;dioburgb, Mr. Uilbert 
Tbom~on, t '.E., read a paper on "l>rain Testing,., in which be 
advocated a standard l:lys tem. . iuco lbe desirability of baYing an 
~ir- tigbt :;ystem of IJouso drainage was fir>~t recognised, many 
1mprovemeut.~ bad, be said, been mado both in constr uction and in 
methods of tasting. At present tbe standard of construction 
appeared to be rather above tho standard of ordinary testing. .I:" or 
new work it was desirable to hnve a positive, and not only a 
negative proof of soundness. 'l'wo such tests were available, and 
frequently usod- tho water test and the a ir test. Tho latter was 
the more generally appl icable, and might bo made a standard to 
which all drains and p1pes put in under buildi~ bye-laws might be 
made to conform. :;o fM it had usually ueen applied in a rough· 
and-ready fashion, and even then was much superior to smoke. Jt 
could easily bo made to give exact numerical results, and tbe 
suggestion wa.o that bye-lawa and SiXJCifications should not 
stipulate in general terms that the work was to bo satisfactory, 
but that it bbould stand an air pressure of so many inches of 
water, and should retain it without perceptible loss for eo many 
minutes. 

AT a recent meeting of the Society of Naval Architects 
a nd Marine Engineers, held in New York, a paper was read on 
"Portable Pneumatic R iveters in Shipbuilding," by Mr. W. I. 
Babcock. Tho author stated that with portaulo pneumatic 
riveters and in·dcck and tank-top work tbreo men and a boater 
boy would drive from 800 to 1000 rivets in a day. As to the 
quality of the work done, it was stated that the rivets a ro first · 
class in every respect, while the saving over band riveting was 
from one to two cents. per rivet, or 4000 dols. to 5000 dols. in a 
JOOO-ton steamer. Another important advantage was that the 
high-handed riveter could be replaced by unskilled labour. I n 
the discussion which followed ono speaker stated that at the 
yard of Messrs. lia rland and Wolff an imme11Se gantry spanned 
tho whole ship under construction nod carried the riveter on 
special cranes, which tbemselvo<J t ravel up and dowo and bring to 
bear a pressure of from 40 to 50 tons on the rivet, the plant being 
~pecially designed for work on the Oceanic. Tho firm bad ordered a 
duplicate plant for smaller work. In replying, Air. Babcock said 
that the reason be favoured pneumatic over hydraulic ri\'eters was 
tbnt the former could be manipulated by hand , and there 
was no reason wby 2io. rivets could not be driven satisfactorily. 
'l'bo gantry crane was, be added, an extremely exponsi\'o con­
struction. 

AT a meeting of the Institution of Engineers a.nd Ship· 
builders in • 'cotlnnd recently held, l\fr. A. K Shute read a paper 
on "Feed-water Filters." Tha author referred to the 1langer of 
permitting foreigo substances to enter boilers, and said tbnt by the 
g reat improvements in evaporatorll, which were really filters or 
separators dealing with matters in solution, no sulphate or carbo· 
nato of limo or salt need ever be found in a boiler. Home filter 
deposit was found to contain 60 ·7 J'Cr cont. of organic matter and 
moisture aud :JH· 3 per cent. of mmernl matter. Of the former, 
37 · 8 per cent. cons1s ted of fatty acids, and 15 · 3 per cen t. mineral 
oil. Oil, when deposited on tho ho:.ting surfaces of a boiler, WI\.S 

one of the chief ca.usos of loss of efficiency, collapse of fu rnaces, 
a nd straining and buckl.ing of firo-box plates. Oil being lighter 
than water, ooo would naturally think, be remarked, that it would 
remain on tho surface, but, 1\.S shown by Professor Lewes, it did got 
below the surface. Oil, if used at nil- either directly in tho 
engines or indirectly in swabbing piston and valve-rods- should, 
ho said, be purely mineral oil, and not mineral oil adulterated with 
vegetable or animal oil or fat.~, as tho latter, besides furnishing 
the fatty acids, wore dnngerous from the property they possessed 
of being conver ted into a state whereby they could enter into 
sol11 tion with tbo feed-water, and thus pnss any filte r made. 
Mineral oil did not possess this property in anything liko so 
markPrl a degree, and could, t aorefore, IJe tropped on it! wo.y to 
the boiler. 
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MISCELLANEA. 

W ~ uud_en;~aod that the first meeting in the l\ cw Year 
of lhe lJlStltutJOn of 1\lechauical l!:ogincers will be held in their 
new home at , 'toroy's Gate. 

. IT i~ ~aid_ that the bicycle season o! 1899 will see the 
mlroduct10n mto this country of a "fifteen dollar " machine by 
one of the largest manufacturers in the United States. What next i 

THE steamer Londonia.n, of the \ ¥'ilsons and Furness­
Leylf!-~d <";(lmpaniet~, h~s been found abandoned and in a sinking 
con~1t10n m the_ A_tlantic. She carried no passengers but her crew 
of e1gbty arc rmssmg. ' 

ON Saturday last a fire broke out in the Royal Arsenal 
at Ferro!, and effec~d damage, it is estimated, to the extent of 
4,000_.000 pesetas. lbe naval stores and 6tting3 ready for the 
Cardmal ( umeros battle~hip were burned. 

. Tae Admiralt~ have or~lcred l\Iessrs. Lau·d Brothcrer, 
~~rk_enhead, ~ uu1ld two twm-screw sloopll, to be named the 
:M utmo and .Rmaldo. '!'bey are to be similar to but rather larger 
than, tbe Rosario and Condor, building at Sbeerhess. 

Ta~ United States Consul at Bogota has informed i\Ir, 
~ay, Secretary of State, that tbc Colombian House of Hepresenta­
tivos has rejected the p~tition of the Panama Canal Company to 
extend for ~1x ):ears tbe time for comvleting tho canal. The c.:ore­
pany has still s1x years to cnrry on work. 

Tae Mn.rgat~ surf boat, F riend of all Nations, was lost 
on Wed!les~o.y mg bt, ~be ~Oth ult., whilst attempting to reach a 
s e:1mer m d1stress. 1 t 1s a s1ogular coincidence that the occur rence 
happened on tbe anniversary of the capsizing of the boat last year . 
All tbe hands were sa,,ed IJy tho tug Harold which was on her 
way from tbo Thames to tho Dover barbour w~rks. 

Tat: Clan line s teamer l>rum mond foundered on Thurs­
~ay, tbe 1st. inst., in the Hay of Biscay. She left Liverpool on the 
23th ult. for Algoa Bay, P?rt :r-.:atal, and Delngoa Bay, with sixty­
t:vo persons on board, th1rty-five of whom were dr·owocd. Tbe 
Cl~ll Dr~mmon~ was a screw steamer of 2908 tous g ross, 
b01lt at CIMgow !D 1882, and b~longed to Messrs. Cap.er , I rvine, 
an? Co. Accordmg to the sur\'lvo:s a hugo sea. carried away the 
bndgo, and the vessel sank almost Immediately. 

lUANUF'ACTUREBS. co~templating sending tra,·ellers to 
Denmark should bear 10 mmd that commercial travellens in that 
country are J?laced und clr _certai~ restrictions. Every traveller 
!Du~t ~ave n hcence, for wh1ch be IS taxed about £ 9. 'l'be licence 
1s :~;va1lable f<?r.a ~ear, and bas to bo inspected by custon1s and 
pohce autbont1os m all tbe towns be calls at. If be omit.~ to show 
his licence ho i t~ liable _to a 6n_e n_ot exceeding £5, and if be commits 
the offence a second b me be lS hable to have his licence cancelled 
and be poli~ly requested t~ g~t out nf the country. l l.o must also 
b~ve a c~rt_16cate, ~ra_wn up m legal form, pro~XJrly accredit ing 
b1ru to hiS brm, wh1le 1f be represents more than one 6rm be will 
have to pay one half of the amount of the tax for every 6rm be 
represents. 

Tat: new naval dry dock soon to be built by the 
Government at Boston, U.S.A., will have the following dimen~ions 
according to t\ published interview with officials of tbe Nary 
Depo.rtmcnt :- Length, 750ft.; width on floor, 80ft. ; width at top, 
1_14ft. ; width at ? ntrance, _ 9oift.; de~tb to floor, 40ft.; depth on 
s1ll, 30ft. J t w1ll be built of grarute, or concrete faced with 
granite. T ho steel caiqson gate will ue about 95ft. long 36ft. 
deep, aud 2ift. beam. Tho pumping plant will include tbre~ 45in. 
ceotriftlgal pumps. If built entirely of granite nbout 576 000 
c~bic feet of ~ut s~no and 1,390,000 cu?ic feet of ~bble masdnry 
w11l IJe req01red; 1f concrete faced wt th granite, the quantities 
would bo about ~56,000 cubic feot. cut granite and 1,i10,000 cubic 
feet of coocrct.e. 

IT is_ rather singul_ar, says Fa irpla!J, that whilst the name 
and pra1scs of Jame~ \\_attnre nonuall~· remcmb~r~d on Clyde6ido on 
the recurrence of b1s b1rthdoy, there IS not a Bntisb steamer afloat 
larger t han a lighter bearing tho g reat cogiueer'.s name. J:"ormerly 
there Wl\3 o. -lame:! Watt ~rarup steamer belonging to Greenock, 
but sbe was sold to fore.gnel'l! and had her name changed some 
years ngo. Th~ same owners followed Uj> t~e J ames Watt witb the 
Newcomen, wh1cb has also been sold to fore1gners, and now figures 
under anotbor name. So that there is a clear field fot• tho owners 
of some of the numerous IJoats now building on the Clyde to do 
honour to tbe memory of notable engineers of tbe past by bestow· 
ing their names on their vessels, which would be much more 
nppropriate than tbe extraordioary names adopted by some 
Clyde owners for their boats. 

Tee anangemeuts for the development o{ liquid fuel 
a ppear to bo making progess at tho Admiralty as well as in 
mercantile circle!\. The experiments on the torpedo boat dest royer 
Surly a re encouraging, aod are lending to further developments, 
says Jt'((irplu.y. Ditferent kinds of oil are to be tried so as to 
ensure that favourable results are not dependent on one k ind of 
fuel only. '!'hero is no structural difference between tbe general 
arrangements of a torpedo boat dest royer for bnrnin~ coal M com­
pared with burning liquid fuel ; but, so far as detalled modi6ca· 
tions a rc concerned to enable li11Uid fuel to be burnt, the change 
can bo effected inexpensively and without laying up a vessel for 
any great length of time. J n the new destroyers which are about 
to bo built, tl1e possibili ty of tho future addition o( liquid fuel 
arrangements will, according to our cootcm1~orary, be kept in view, 
and in the metmtime tbe experiments and ar rangements for the 
continuous supply of liquid fuel a re to be pushed on. 

TBE packing of the American cotton ba.le is again 
causing trouble abroad, regard le.."' of the repeated warnin.g of 
American consul~; on this bead, say~ an American contempornry. 
Heports from Liverpool say that English companies are refusing 
to insure against losa from " wet nod mud damage " due to loose 
and badly-packed bales of Americrm cotton. It i~ estimated that 
tbe claims a rising from cotton tbus damaged and delivered at 
Liverpool during tho last season will aggregate 500,000 dols. 'l'be 
English insurance companies sent an agent to tbe United States 
to investigate the cause, and the blame i~< placed partly upon the 
p roducer and partly upon the transportation companies. A closer 
and better woven co\'ering is urged ; but the chief requisite seems 
to be g reater care in both packing and transpor t, and some 
decrease in tho belief that foreig n nations must take our cott~n 
"any how." Indian and Egyptian cottons a re active competitors, 
and tbe splendid condition in which cotton from these countries 
anives in Bngland is a very sharp cont ri\.St with our own. 

TBE productiYe resources of all the main shipbuilding 
centres beiug now taxed to ibe uttermost, shipyards and engine 
works both on the Clyde and tho North-east coast nrc uot only 
being OAtcnded, but others, inoperative and partly dismantled for 
some time, are being re-started as oYor6ow establishments by li rms 
whose orders compel such a step, or IJy new 6rms whose prospects 
justify it. A t Por t Glasgow, llless!'1'. Hamilton and Co. arc re-start­
ing the N ewa.rk yard, which bas for years been ino(>Orntive ; a t 
Yoker, the shipyard formerly occupied by Messrs. Nap10r, Shanks, 
and Bell, is bc1ng again sot ngoing hy a now firm , l\'lossr!. Napier 
and ?11illor, Limited ; the shipyard at Ardrossan formerly carried 
on by tho Ardrossan Shipbuilding Company is about to be re­
st3rted by a new proprietary, tho representatives of which bail 
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 bo 10ot agoing under the management of two ex­
perienced and practical gentlemen from the Clydo and the New­
castle dir.tricts. Much of tbo plant is being renewed with the 
latest and most improved macbmery, a nd t bo works will shortly be 
in operation ou nll cle.Ues of wor~. 



5GG 

TilE IRON AKD STEEL INSTITuTE. 
No. Y(ll. 

Oun pleasant reflections on the old-world charms of 
L'I.XIt were soon inten~ptod by our arrl\·al at Degerfors, 
which is on the line connecting Stockholm and Chris­
t iania., and in proximity to the railway there stretched in 

begt;wed grandeur an extenbh e pen.pecti' e 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 
constderable activity. Further evidence that that activity 
was still extant was furnished byf.thc large amount of 

Fig . 2- BREECH MECHA NISM OF BOFORS GU N 

building ma terial that was lying about, which, by the way, 
was quite an interesting exhibition of granitic and gneissic 
rock specimens that delighted the petrologists of the 
party. The externa.l 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, 
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sheets, bars and rods ; and on the extreme right, tower- I o. die. The material prodnced here is of excellent 
ing somewhat above the rest in ponderous rectangular quality, and an .example o{ t~is as regards plate~ wns on 
solidity, a bench of open-hearth furnaces in full work; \'iew ; it co~ststed ~f . n sbtp'~ plate t~at had been 
yet aU with a remarkable absence of any appearance of crumpled up m a collts~oo. ~nd although tt re£:emblcd a 
steam. A further examination disclosed no less tlmn piece of a huge concertJDa m appearance, there was no 
nine mills under this single roof, with all their acces- sign of~ crack v~sible. ~o .ens~re getting the material of 
sol'icR, and in addition the rc,w of _three ten-ton open· th e destred quality, the p1g 1ron ts produced at the wo1 ks; 

Fig 1- BOFO R3 STEEL FO UN DRY 

hearth {w·naces, with one long casting pit in front. 
These, too, were t apped simultaneous)~· 11t the time of 
the visit, and produced an etl'ect that it would be 
difficult to exceed in brilliancy 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 

• 

• 

.. ~ 

or which purpose there arc two blast fut·ua.~es .).)Ct. 
high, 6ft. diameter at the throat, lOft. at the boshes, and 
4 .~ ft. 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 h. directed by a lUO\ • 

able runner. The blast is delivered at a temperalu~c of 

Fig. 3-BOFORS IS c. m QU ICK-FIRE GU N 

three ladles into two moulds at a time. The moulds in 3.30 to 400 deg. Cent., and at a pressure of 1 \ lb. 
usc were of two patterns, some round with trunnions The engine-house contains blowing engines of - the 
and others square and made in two pieces. inverted \'ertica.l type, with balance cylinders. and a !50-

There are many notable features ahout these works, horse power dynamo, both driven direct by turbines. 
amongst others the mills are driven direct by turbines, The dynamo is to supply current at 230 ,·olts for new 
each mill basing its own ; then many of the re- workshops. Outside the works there were two factors 

• 

l ( 

I 

Fig. 4 - CAST STEEL A RMOUR PLATE Fig. 5 - SH IELD FOR 12in. GUN 

spacious building which seemed to contain innumerable heating furnaces arc provided with plates cooled with 
mills, with their accompanying re-heating furnaces and water in the front, which facilitated their working in a 
squads of ever-moving, perspiring, bali-clad men. In a.ll marked degree ; further, there were some excellent 
directions there was action, the cumbersome mill gear machine cutting tools for shaping sheets, and here too 
and ~o~s rumbling on incessantly to the right and left; the rolling of tubes could be witnessed- the hollow 

1
billet 

t he thttmg about of meta.l in all stages of hotness, from for the purpose is punched from the ingot under tho 
dull red to white, and in all formR, from ingots to plates, steam hammer by dri\ ing it oYer a mandril .md through 

of prominence, the one Lbc rapid voluminous river­
Let-iilfven--: that contains an abundance of motive power, 
much of wh1ch 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, ha~ made c~nsi~~rablo progre~;s towards co~pletio~ 
o.t the ttme of this vts1t, and when completeu will render 
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a minimum of 4000-horse power nsailable. The other 
prominent feature. o.ut~ide w~s ~be great piles of limestone 
twd ores from d11lercnt distncts, X ora and Persburg 
among~t others ; the ores are calcined-there are two 
calcining furnares for the purpose- and are blended in the 
blast furnt\cc charge to en .... ure the desircJ quality of the 
product. • 

It remains to Sl\\' that these works were originally 
chartered by a Royal l>ecree dated .June L3th, 163-!, and 
n~,~~ be_long to t!le ~t~omsnits J erm·erks Aktiebolag. 
"h1 h " ' est!'\bllshed m 1H 6, the output being at the 

T H E ENGINEER 

Iro1~ and Steel Works and the Bofors ordnance factory of 
Akt1ebolaget Bofor~-<; ullspung. 

Bofors has been ~he scene of no iron industry since 
1G~G at lenst; but 1t was of no great importance until 
1Ht0, when the works were greatl_y enlarged, whilst the 
pre~ent c~mpany wns established in 187:3, and the illus­
tratiOn l· •g. 1 presents a view of the Bofors steel foundry 
and ~orksbops belo~ging to the company, and will give 
S?me 1dea o~ t~e magm~ude of the operations of this corpora­
tiOn, when tt ts borne 10 mind that this is only part of the 
wol"l\s at Bofors, and that there are works at BJiirneborrr 

o • 
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thr?ugh water-cooled tuyeres, and the pigs are pre-heated 
as. m other works already noticed ; the lumps, too, are 
s~mglcd under the tilt hammer, and rolled down into bars, 
w1re, ,\:c. But there are a few points of difference to be 
?bserved. Pirstly, in the bloomery the charcoal is stored 
m hoppers placed between each pair of hearths, and fed 
fr?m above by an overhead tramway ; secondly, in the 
m~l the re-heo.ting furnaces are not gas-heated, most 
bemg 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 bolder, covered above 
an~ clos~d below by a disc that can be adjusted at any 
destred d1stance from the bottom of the holder to suit 
the si7:e of the coal. The disc is attached to a shaft that 
passes through the bolder, 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 
con~inuously and regul~rly in just the quantity that iR 
des1red, and the reqUll'ed temperature is constantly 
maintained. These furnaces are flat near the grate, and 
slant upwards towards the flue, and, as in the other 
furnaces, the cold billets are charged at the cooler 
end of the furnace and push those already in further 
forwar_ds or on to the flat portion, from which the,v 
are wtthdrawn 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, 
to?, a ~pecial charging appliance, the billets in couples 
bemg 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 remo,•ed and 
stacked on one side much more expeditiously than the 
length of straight rod. It may be mentioned that this 
mill is used almost exclush·ely for iron, the steel being 
used mostly for castings, so that only any excess of 
that material finds its way to the mill. 

Fig. 6- 25-CENTIMETRE GUN 

The manufacture of the steel is one of the most im­
portant oper~tions at Bofors, for they specialise in gum; 
and other obJects made from unforged steel cast without 
blow-boles. The utmost precautions are taken to ensure 
the pur~ty of the materials, and the steel-making is con­
ducted m open-hearth furnaces fired with producer gaq 
made from wood, and the practice usual in the produc­
tion of steel that will cl!st without blow-boles 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 dra~'ingof a 12-too charge 
was witnessed on the occasion of our visit. I n 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 fot· 
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. Howevel", t here was plenty of 
other examples illustrative not alone of the goodness of 
the work, but also of its diversity, and the illustrations 

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

The inspection wa-> followed by luncheon, provided by 
the company, and sen·ed in a bowling alley, which had 
been adroitly transformed into a prettily decorated dining 
place, the magnate~ of the party occupying, at a special 
t able, the position of the temporarily dispossessed nine­
pins. The position was excellently selected, being 
c~armingly s~tuated in a garden overlooking the rapid and 
ptcturesque r1vcr that rushed along below. This enjoy­
able item of the day's programme cnme to a close with 

F1g. 7-STEEL ST ERN.lPOST 

hearty votes of thank!:. to the hosts and to the guides. 
The train being go.ined, it sped off en its way to Bofors, 
eleven miles distant, amidst cheers from many gathered 
amongst the trees to see the party off. A nice card of 
Yiews of Degerfus Steel Works was distributed, but unfor­
tunately th<'y were too darkly printed to c:en e for 
reproduction. 

Bofors is on the ~ora - Karlskoga line, and a 
broad road from the railway leads to a well-l<ept 
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 obtltined 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 \vas divided into groups to inspect the Bofors 

G ullspang, and elsewhere in the same ownership, which, 
however, were not visited by the excursionists. We 
may, however, remark here that the Bjorneborg Steel 
\Yorks are equipped with two blast furnaces, two Besse­
mer converters. and a large steam forge , and that the 
a'·erage production of the company's iron and steel works 
is about 15,000 tons a year. 

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

Fig. 8-5T EEL T A IL SHAFT BRACK ET 

sheets, and u. s teel 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. 

Orcs from Striberg, Ho.ggrufvan, and Persberg mines 
are calcined and used in appropriate admixture in the 
blast furnace, which is .-;Oft. high, 9ft. at the boshe!!, and 
4ft. in the crucible, and from which 100 to 120 tons of 
pig is drawn a week, the pigs in this instance being cast 
in sand, n.nd at the present time are being made with 0 · 1!3 
to O·IH 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 aideR without mechanical aid, whilst the 
others are fitted with the mechanical rabbler already 
noticed at Laxa. In the latter beat ths the charge of 
pig is about 3 cwt., and in the former about 3t cwt. All 
these hearthq are supplied with blast at 2::30 deg. Cent. 

we gh·c set forth more examples. l'ig. 2 is a side view 
of a quick-firing gun, having the following data :­
Calibre, 1.) centimetres ; length in calibres 45, in centi­
metres 67.); number of grooves, 44; depth of grooves, 
1 millimetre; width of grooves, 7 · 2 millimetres; "idth 
of lands, :} ·!) millimetres ; twist at breech, 60 calibres ; 
twist at muzzle, 30calibres; weight of gun, 5560 kilos.; 
weight of carriage, :1200 kilos. ; capacity of bore and 
chamber, 118 · 2 litres; capacity of cartridge case, 12 <i:l 
litrcs; weight of projectile, 40 kilos. ; weight of charge. 
H ·19 kilos. ; capacity of cartridge case per kilo. of 
powder, 1 · !3:Jlitres; muzzle velocity, 01 metres; mun lP 
energy, total1310 metre-tons; per kilo. of powder, 160 
metre-tons; per kilo. of gun, 2!3G metre-kilos.; range. 
with elevation of 17 deg., 10,300 metres ; velocity of 
projectile at 1000 metres, 685 metres- at 2000 metre~ . 
6tH metres ; perforation o£ wrought iron at muz?.le, Hi 
centimetres; at 1000 metres, :39 centimetres-at 2000 
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metres, :n centimetres; length o f rC'coil, :lO centimetres. heating watched. The electric c rane running on the 
We have retained the metric C)Uantities for the snke of gantry serves for manipulating the gun tubC'. A tuhe for 
exactitude, and because the guns are manufactured, l\ 1;) e m. gun was in the furnace at a low red heat at 
gauged, and registered in accordance with metric the time of our 'isit, nnd during the a fternoon the 
standards . rig. 2 shows the rear end ,·iew of the same ,·arious groups of excursionio;ts were a'>!-.embled 
gun, and exhibits the mechanis m adopted by the 1 together to witness the withdrawal from the furnace 
Bofors Company, and which we shall probably refer t o and the plunging into the oil; the former went 
again later on. Sufllce to say now that the mechanism ' cry smoothly when once the doors of the furnace 
consists o£ closing gear, consisting of an ogiYal screw, had been opened. The gun tube ~ho,~ed 110 rednesR in 
e. cover, locking lever, and accessories of firing and e'\- the daylight, but nc' ertheless when plunged into the oil 
tracting mechanism. created n gt·eo.t disturbance, accompanied by a st1·ong rush 

'fhe closing gear case is shown in the illus tration, the of flame and s moke, first from the m outh of the dC' ... cend ­
ad va ntages of the ogival screw O\'Cr the cylindrical screw ing tube and then ft·om the whole su rface of the well. send­
i'l that the former t·o.n be swung aside immediately after ing a high roaring column or fl ame and smol\e f:w above 
reYoh-ing it ~ thor a turn on its axis, whereas the latter the top of the Rtructure. E a rlie r io the proc·eedm:.:s 
requires many turns before it can be s wlmg aside. The some rnembcrs of the party grumbled at being urged 
firing and extractin~ mech n.nism s , except the projecting by our kindly guides to withdraw from the immedit\te 
levers, are within thC' t'OYer. 'icinit_y of the well during the progress of the opera-

Whilst we arc on the- !HlUJect of gun!1, it may be noted tions, but were subse1Juently quite satisfied t o ha,·e 
that what is clailuccl Lo be the longest ingot in the wo rld witnes!:ed t hP remarkable d isplay from the distanre as 
was cast in the gun <·usting pit a t Bofors, it was 16 m etres r ecommended. The s pectacle reminded us o f a natural 
in length and l (j tons in weight. The top 6 m etreR o il well o n fire. 
was cut oft' as a dea.J Let~d and the remaining 10 m etres Tt may here be m entioned that this is not the only 
bored for o. 2.i ·ccntimetre gnn, which was seen la ter on Lt·en.tment to whi<·h the tube is submitted to get it into the 
in the gun s hop. n.ncl is Rhown in Pig. Cl. proper molec ular condition t o sni t the purpo.~es of a gnn. 

Fig. 5 r eprescnLR a s hield for a l 2in. gun, of whic h Starting from the ingot the head is rcrno ,·ed ancl the cast 
the upper pa rt is a single casting and i'l screw-bolted to block is thoronghly reheat ed, and embedded and a llowed 
the lower portion ; it weighs 15 tons and its magnitude t o cool completely. in puh·eriRcd c·inders. Then nft er 
may be gathered by comparison with the m'l.n alongside. b eing rough finished and bored to a diameter s lightly 
Fig . 4 shows a bent cast steel armour plate made for the less than the regulation calibre, it goes through the 
ironclad Odin. H was originally 71 tons, and finished treatment just previously described, after which it is 
6\ tons i.n weight, and 91 millimetres, or :J·!)8:3in. thick. annealed at a \'ery low t emperature, and is then ready 
The other dimemions m ay again be gathered from the for finishing. 
figure standing by. Armour plates up to '20 tons in The visit included an inspection of the shops 
weight nre cast a t these work"~, and we witMsscd the :>:le of them i:; illu :;tr;\teJ in Fig. 9 -and gt·eat 
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laborious task of cutting a shouldct· in a. plat e and the 
impressive sight of the bending of a. plate cold in a 1000-ton 
hydraulic p ress which, by·the-bye, was one of the \'ery 
few machines of English make observed at the worl<R, 
and came from Messrs. Greenwood and B a tley, 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 £rom Figs . G and 7, the former representing 
the sternpost, weighing ne~:~.rly four tons, for the D a nish 
ironclad Herluf TrolJe ; the latter the stern bracket s 
for the shafts of the twin-screw propeller s of the Czar o£ 
Russia's pleasure yacht Standart. Its weight was 
9h tons, and its si/e and peculiar character for casting 
may be gathered from the illustration. 

~ic_ceb of ''ode were seen in '.:~.rio us degrees of 
tinrsh ; also a peep at the gun nnd other stores of finished 
articles, as wc>ll as a view of t he la boratory. Space will 
scarcely p ermit any full reference t o these, but WC' may 
note tha t a ll depo._rtme~ts ar~ good ~nd well equipped, 
and that the machmery 1s ruaml) of Swedish or Ger1nan 
m anufacture ; for beyond the gun-boring machine of 
~(essrs. Greenwood and B atley, a lready referred to 
no_ further pie~e of English manufacture was con~ 
sptcuous. 

t;ome tes ts were witnessed in the laboraton· and a few 
results that have been obtained with Bofot:s' ct\st !';tcel 
may be quoted here :-

T.:.,t I•iCt'". 
I 
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In fact, ordnance and other m aterial is made in con ­
siderable quantities every year at B ofors ; not alone for 
Sweden but for other l:5 tates, and includes guns up to 
l Oin. bore, gun caniages, armour plates for s hips and for 
fortress work, armour-piercing projectiles, &c., and many 
s pecimens of them rould 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 
50ft. deep and a. supers tructure some 70ft. high, consist­
ing of four substantial but graceful brick columns, sup- I --· 23•0 :u. 8 
ported on a heavy gantry, with a houqed-in tra velling ---------=---
electric crane on the top. At one ~ide there is a vertical The compnny ha_s a line t·ollection o£ photographs 
re-heating furnace, which, in the front towards the oil som~ album~ of whtch were distt·ibuted, and from thes~ 
well, is provided with a series of doors for the admission our illustrattons hM·c been prepared. The visit termi­
and remo\'al of the gun tube under treatment, whilst a na_ted most agreeably by n pleasant banquet whic h was 
series of gas no7.7les run up the back of the furnace for bnght~ned by the presence of ladies, and w~s sen ·ed in 
firing, and a looking-glass placed at an angle of 45 deg. in Captam Dyrssen's private reRidence on behalf of th 
a covered pit below grouml, enables the interior of compaD:Y· At e ight o'clock the party broke up, with 
the furnace t o be inspected and the progt·ess of the e:q)resstons o£ tha.nhs ::md feeling8 o f regret; t he tt·o.in 
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was regained and n s t a rt tna.de Cot· Filipstnd, some 
si'l:ty mileq dis tant, which wnc-, reac hed before m id-, 
night. 

DOCKYARD NOTES. 

\\ u \1 ., l1kely t o bo tho cficct of Om. or emaller !.hell 
bursting against casemates or turrets in clO!>C proximity t o 
tho gun a. little above the piece or a little upon one side ·> 
There arc, we b9lieve, two diametrically oppo>-itc theories 
one that a. >-helJ bursting within (ift. or 'jft. of the gun will 
de,troy the projecting muzzle, tho other that no harm will 
enc;ue. \\'e cannot recall any expl·riments with the direct 
object of bOlving the problem. Presumably ~>ODlC have been 
conducted, but experiment~> of this !'Ort ar,• frequent ly kept 
confiden tial. The m atter is exceedingly important, because, 
if the long modern gun is to be put out of a ction by tho fir-.;t 
shell that bmsts anywhere uear it, the value of the big gun 
h, very he1wily discounted. lf n gun is to be so destroyed, 
then it is c1ui te unneces~nn to attempt t o penetrate it-. pro­
tec ting armour, in which cnse half a dozen Gin. guns wonld 
bM·e at lea.,t six times the m lue of one big gun, oven against 
the m o ... t heavily-protected battleship, so far ns •· beating 
down the enemy's fire ·· is concerned. Thil', if \\C speculate, 
gi\'es a cu rious picture-n possibility of two battlP.sbips, pro,.. 
&ically intaC't, with scarcely n. gun between them. Has a 
belief in the C'fficacy of a shell anywhere near a gnn anything 
to do with the fashion in which the ram bas again come into 
Llvour 1 

THI-.111 is nothing new in the theory of attnckrng t he Lig 
guns' muzzles, and m uch time and ingenuity ha\·e been 
expended in a ttaining loading positions, such that the guns 
may present a. ta.rget only a t tho moment of firing; but the 
chanceR of o. gun being actually h it are ~:mall. The 
chances of a shell bursting within a few feet of the 
muz1.le arc not by any means so small. H the theory 
is correct, tht>n we ha\'e the curious reflection that nll pro­
tection to the men is bO mu~ b protection taken from the 
gun ; in other words, the keeping out of o. shell from passing 
through tho battery, inside "bicb it might. or might not 
burst, means the almost certain destruction of the gun 
muzzle. And, viewed in this light, the Ro~;sia, with her 
tremendous nnarmoured battery divided up by screen;;, 
becomes a more logical Yessel than the armour-coated 
Garibaldi, o.nd still m ore logical than the .Jeanne d'Arc, 
Terrible, D iadem, and so forth , a.ll of which pro\ ide the 
maximum bafety to the men ; and the old muu le-loaders on 
the main deck of the .\lcxandra. bt>come pregnant with de­
fensive capabilities. 

P1;:nu \PH some of our readers know of e\.periments "hi<"h 
do something to determine this IJUestion, or can cite instance::. 
of shells bursting near gun m uules in actual war. ~either 
Santiago nor Yalu has gi,on us such an intident ; if any 
such occurred they might be kept secret-would probabl) be 
kept so. Neither of these aC"tions, howe>cr, gi,cc; uc; the 
caso of an armoured ship with long thin gun munles fired 
at at a rnnge where missing was improbable. With modern 
trajectories shooting is likely t o grow better, though Rhooting, 
good or bn.d, affects the time a battle takes more than iL 
affect s anything else. If both sides make only 2 per cent. of 
bits, or iC they both male r>O per cent., the result to the 
ship attacked m ust be m ore or less the same in the end. \\' e 
haYe not yet seen anything !Ike t>quali ty in gunnery or c:hips; 
but given it, this question opens up a. tremendous ,·ista for 
entirely fresh speculations on the results of a. tl&.\ al fight. 

Au,un u .. 11 \l~Ris, on Lhe Cape station, has is&ued a 
memorandum to the effect that no cleanliness of the ship a t 
inspection, or any form of " poli'ih '' will compensate for bad 
gunnery. A modern cruic;er action, he ~ays, will be decided 
inside fh•o minutes if fought at 2000 r ards, hence the all. 
importance of good gunnery. 'l'he memorandum does not 
seem to have attracted much a t tention. D ifferent admiral~> 
have va.t·iou"l) regarded guns ac; ornaments, a, accm.sories on 
a. p~r with the mast.>, as ~hings that make the ship in a 
terrtble mess on those occas10ns when they must be fired in 
~rder t o satisfy Admiralty requirements ; but Admiral Harris 
IS one of tho first to eleYa.tc the position of the gun. 

Tu1 United :-;tatcs ~a.vy Board ha.s decided against the 
extended use of electricity on ship-board. Electric hoists, 
electricaUy-manccuvred guns, all those are wonderful labour 
and ti~o-sa\•ing dcvi~e , nnd on them the ability t o put an 
excoss~vo a.rma~1ent 10 a._ small ship depends; it would be a 
''ery dlfltcuH thmg t o mamtain the rat e of fire in a. ~000-ton 
cr uiser carrying fifteen to twenty guns without it. But 
although e!ect!icity work~ o.U right at target practice, 
target pra.cttco m no wJ.y stmulatcs war. \\'hen a. liner is 
wrecked 0~1t goes tho electric light, and there h. a pretty 
prevalent 1deo. ~bat. a shell or two bursting on board will 
des_troy overytbmg m the way of mechanism the least bit 
delicate. .\L o.ny rate, clectl'icity is looked on with suspicion 
to the extent ~f doubtin,g its ability t o sun ·iye an action. 
Hangefinders, btgbts, telephones, and all other inc;truments, 
are expected to m ore or les share the same fate-they did 
on boa.r~ .\mer,ican war:-bips o.t Santiago merely from the 
Jar of fiymg. Consequent]) t he less dependence thet·e is on 
me?hat~IS?l the better,. for if hand has to be employed in 
actton Jt 1s_ bettor ~hat 1t should, where possible, have to be 
employed m pract1ce also. H ere is a. case in which a. Yery 
great de_a.l could be l5:arnt by exp~rimental firing at a ship 
fitted w1th every poss1ble m echanrcal contrivance. If this 
were done on two or t h ree separnte occac;ions n great deal 
would be made clear. 

Tm ~cw ~ronclad L~ndon is t 0 hJ.vc the same sort of ::.tern 
~s tbe ~·o~m1dable -thc dead wood cut away. l 'or m!mn'tn-r­
lDg th1s 19 n. most excellent thing; the trouble is likely to 
come when the ship is docked. Considerable care is 
neco sar): on ac<·~un~ of the g reat unsupported weigh t-that, 
at least, ts the obJectton urged. Since, howe,·er, one ba.s ne~er 
heard of a ny trouble befalling tho Elswick crui . crs, which all 
h~'.e tho form of stern, the danger may be very small. It is 
d1fficult to see why a. stro~gly-b~ilt ba.ttle'!hip should be 
endange~cd more than a fragile oru1ser. There i~, of course, 
n_o quos~1on wha.t~ver ."hen turning is considered; to turn 
etg~t pomts the !ash1ma. has t_o travel quite a hundred yards 
lcs:s than nn ord1na.ry ba.ttlesh1p. One can c;carceh reali'>e 
on pa.por all that th9.t entail>-. 
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110t nc~•mrily for publimti011, b11/ n~ a pl'oo{ o} (lood taitlt. /l'o 1tolic; 
1•/iattttr t'an /)( tn.hn of 11•1011!/niOltl rommuniratiotu. 

•. Wt can1tot undcrtaJ:e to ;•tlrl,'tl tlo•atringl or ni.Qnuscripll: we 1rlttlt, 
tl~trt{o1•t, rcquut CO>'rUJ>OilCL ttl& to J:ccp co,t>iu. 

REPLIES. 
-

• . w,. - Wo have fully denlt "-'lth the subject matter of your letter on 
thiH page. 

\'lAto n. - The parngmph is simply another e:otrunple or tho technical In· 
competence or tbe avernge newspnpcr reportet·. 

[h:LIAl,Vl LI.E.-You will find lArge UhtRlmtions or the boilers In Ollr 1118110~ 
or . ovem\1;;r 11th IMt nnd or October 2nd, 18%. We have p1 in ted 
lll'tL<·lcR upon them on many OCCIII!iolll!. Sec pages :JOt so; &c. of 
\'01. IX'C)(Y, ' I • 

E. L. (Tluddcl'l;tidd).-Wc cannot rcc.'\11 the name or :my book that would 
help you ~Inch. Heynolti~' "St.'ltionnry Engine Dri\'log" (C:ro~h.f. 
f..OCI."'\\ood) 18 perhaps the hc.~t. WILson's" Tre.'\tisc on Ste:uu Hollers · 
tHth edition, hy Mme publhhcr<, would ulso proh:1hly he useful to yo:t. 

J . U. X. R.:-Wc gather from your letter that you h!tvc ju~t the Mtne 
oppurtumtles that we hnvc for n~qulring infor111ntion. Under the 
<'lrcnm~t~nces we ~crlinc. to oxpr0-'1.'1 any opinion <'Oocemlug the muritR 
nr dement~ d tho tnventton. Wo know nothing whatever nho11t tho 
pnt;:nt'! referred to in the latter portion or~ om· letter. 

INQUIRIBS. 

MACHI NE FOR , TnAIGli1'ENLNO STEEL STRIPS. 
Slll,-Cnn any render gi\·e me the name of the make"' of n mncblne for 

~tmightening steel strips by tooqion Y J. ~ . 

SlfALL CUPOLAS. 
SIR,-WIIInny render kindly gh•.l mo Ute ud Ires_~ .. r mnkeN of l'U)lOitl 

rurnnre~ for melting C:ht Iron, ror a sm 111 iroufouudrl' ·• 
Cork, lkcewbcr l~t. • A StlBSCRIIlltR. 

n E.\1'1:-\C: FEEO-WATEH. 
::)tR, - 1 waut to know whether there i• in usc-wilb 111:\kcr·,. nlltnc- nn 

nrmngoment for returning tho exhnu~t ~t~n111 from a ~tcnm donkey feed 
b.'ICk mto the ~uction pipe through :t t•uoo, whirh will help tu lnercMo 
thO l0111pJrtltllrO O( t ho feed-water. 

Urn<•, t•hurch-street, No,·ember 31Ht. H. P. 

COUPRES~UD PAPER llOUSil:3. 
Ftn,- Ciln any or y.mr rentletH iuf<Jilll us n-., to where we mif{ht gel 

prk.:~ nne! pnrticul.;rs or hullding ln:ttcriniH for portahlo house~ .,f com­
prc..sc•l l'nJ.)lr t 'I his it11111iry jq fN1111 (, iends nbroad, wlwm WO Wttnld 
thee to ohtigo by obwiniog tho iufurm:\1 ion fnr them. 

OL'\.~gow, Ucrember 'ith. J. \I I"~ . 

WI~O TRE" 0~ IHO:>\ CHDlNEY. 
S1n,-Cnn nny re:~der inform me where I cnn get particulars to cnlcn­

late the strain on the bottom tltlr go or a wronght iron chimney, ~ln. 
plato~. 60rt. high t Tho top 40ft. c-.;po~od to the wind being 2fc. :.Sin. 
tliamotcr, aLd tho bottom ~Ort. heinl( 2ft. flin. dlnmcte=r ancla~hcltorcd ; 
nl11u thu number of bolts, /ln. dl.llotulor, t cqnil'tld to t..'\kc the stmio, H no 
guy cbnin~ arc used. 

l>crhy, IJtccmber ~th. w. J. c. 

M EF.TINOS NEXT W EEK. 
Tu& INSTlTOTios Ol" Jl•~1on Esm~EER..<~.-&lturony, December lith, 

nt I I a. m .. vidi; to ~l l'""'· 'arrow'd Work", Poplar, by the ~>pocilll per· 
mb.~ion 11f ll r. A. F. Yarrow. 

'I'll F. • t:t f'-PROt·F.LL£0 TR \fPI( ·'""1(' 1 \THIS, I. IYF.RI'OOL ·"'D Dl>.t Rll'T 
l't:.,rtn:. ll onday, IJ~ccUtb. r l~lb, lit S p.w., nt Royal lo-.lltutl•m, 
1 wcrp.>ol. DL<CIL-<:oiun on •· Tho ,JndKc~· Hcport on tno 1 St•~> 1'rinl~, nnd 
the (.;"ndition..~ fvr the IS!v.l Tri.1l•,' t:> be ?l'ened by Mr. Anthony 0. 
Ly~tcr, M. lust. C.E., nod Mr. Jc•hn A. Brodt.:, M. Inst. C. E. 

Tug I NSTITUTION OP Cl\'11. ENC':I~t:Rn~.-Tuesday, 0 Ct'Omhcr 13th, at 
S p.m., Or(linnry Mccthg. P:\I)Or to he diSCII•~cd, ·• Tho Veutllntion of 
' l'unnel~ nnd l:$nilding~," hy M1·. Ft'l\uci.~ Fox, M. lndt. C. E.-Friday, 
n oceu\hor !Gth, nt 11 I'm, StudontR' Mccti.J'Ig. Paper, "The Kontl~h 
Town Widening, Midl.\lld ttnilwny," IJy Mr. Wnltcr l>attiel, Stnd. lnst C.U:. 

Rocu:rv OP ARTS.-Monday, Deccmher 12th, at 8 p.m. Cantor Lee· 
ttu·c~. ~'our Leetures on '· Al'clylcnc," uy Prof. Viviau U. LoweR. Lee· 
tttro 1\'.: 1 he con.bu•tiou of nrctJ leno- Acctylet..e bumtrs-SIJ)oking 
:~nd cnr\xmbing of burucl'l<- llurncrR ror bent iog-Acotylooe for gas 
enginCJ<-Utluto.i c.cctylcne nod lt-1 npplic..'\tions.-Wcdnel!d:ty. Occeuwcr 
14th, at p.m. 0rdinnry Mooting. Paper, "Commtrcinl l!:dnc:ttion, 
by Sir Albeit Kollit, LL. IJ , !\J.P. 
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S)IOKE. 

A soMEWHAT futile meeting has been held this wee1;: at 
the house of ].Jr. Yerney in Onslow-gardens, to carry out 
a suggestion made by Sir W. D. Richmond, that a society 
sbou1d be formed to suppress the smoke nuisance. For 
some weeks too n. correspondence, which cannot be 
called a. discussion, because the correspondents nrc n.ll in 
accord, has been proceeding in the Times. The subject is 
smoke nuisance. There is nothing new about this litera· 
tw·e, and we should not relet· to iL were it not that it in 
some sense strengthens tho hands of a few metropolitan 
magistrates who are inOicti11g fines right and left for 
breaches or alleged breaches of the law. The electric 
li,.,ht companies seem to be singled out for special 
r:probation. Under the circumstances it is worth while to 
state a few facts ,·ery plainly. If they were known as 
well as they ought to be, innocent people would be spared 
a good deal of trouble and 'exa.tion. 

To begin with, we would direct attention ~o the origin 
of the present outct·y. It took its rise in the Welsh 
coal s tril;:e. The substitution of a. North· country 
bituminous coal for the anthracite fuel of Wales was 
followed by the evolution o£ a great deal of smol<e 
ft·om chimneys which had heretofore gi ''en no oll'ence. 
Nothing could more clearly demonstrate tho truth that 
no satisfac~ry menns of burning bituminous coal 
without the evolution of smoke has yet been inYcnted. 
From the daya of Queen Elizabeth to the present 
moment, attempts have been made to achieYe what is 
impossible. H is not too much to say that many hun· 
dreds of inventions have been patented, o.nd many 
thousands of pounds spent in the endeavour to bum 
bituminous coal without smoke, and up to the present 
moment no one hn.s succeeded. We say this \vhilc we 
arc perfectly coguiso.nt of the fact that North-country 
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coal is burned every do.y o.nd all day long, and not a 
vestige of smoke escapes from the chimney. In Leeds, 
chimneys may be seen, the caps of which arc o:,tenta. 
tiously coated with whitewash to direct attention to their 
irumaculate purity. This in no way affects the accuracy 
of our statement. The conditions under which North· 
country coal can be burned \vithout smoke are compara 
ti :ely rare. They do not exist at all in the case of electric 
light s tations, steamships, ironworks, or domestic fires, 
and there is no rcnson to thinl< that the necessary condi 

• • 
t10ns can be secured save at a. far greater cost than the 
great cities of this countt·y nre willing to pay. At the 
best of times, when the engineer ancl the chemist arc 
given free hands, it is very difl1cult to bw·n bituminous coal 
in such a way that it will not give ofl.'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 s teo.rn ntust be so constant that the 
do.mpers need never be touched. Conclitions such as 
these obtain in cotton and weaving mills. Fairbairn 
cites an engine "hich ran so regularly that a. belt (rom the 
crank sbo.ft drove the httnds on a clock dial on the wall of the 
engine bouse, and these hands were never, it wo.s said, more 
than o. few seconds wrong during the working day. Such 
unilormityof running was concomitant with clockwork re 
gularity in steam production. An automatic stoker, such, 
for example, as .Jukes' travelling grate, could be used with 
such effect that the coal might be burned with st rict regard 
for Lhe 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 Rues, and the whole anangement was liked, mainly 
because it permitted a coal worth about 3s. a ~n to be 
used. Tbe rate of combustion would not exceed 8 lb. to 
10 lb. per square foot of grnte per hour. Now, con­
ditions such as these do not obtain 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 o. 
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 lites must 
be forced. Besides, the requirements of the engines 
vary continually throughout the twenty-four hours, 
and this renders uniformity of firing absolutely out of the 
question. \\" e may say here that mechanical Rtol<Crs 
hM e been tried, and are in use with success to a limited 
extent in electric light station!! ; but in all cases they 
are supplemented by hand-fired boilers. In steamships 
it is well !mown that the prevention of smoke is well 
nigh impossible. It is qnite useless for magistrates ancl 
ps.tentees and smoke experts to assert that smoke is a 
pre\'entible 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 nui5ance, or pay a long price to get rid of it. The 
electric lighting companies have not, as a rule, space enough 
~ put down more boilers, and every attempt to obtain 
more is hedged l'Ound with difllculties 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 JWotest £rom a busy nod 
luxurious community. 

Those who have written to the Time8 have by no means 
confined themselves to denunciations of manufacturers 
The cru3ade against the domestic hearth has once more 
set forth. We haNe read for the twentieth time 
the arguments of the anthracite mao, who tells the world 
that salvat ion is to be found in Wales, and in it alone; we 
haYe the closed stove man, and the steam from central 
stations man, and the man who would wash the smoke, 
and the man who would Laake our house chimneys open 
into the sewers. It is the old, old story, and we feel 
some sense of shame in repeating the tl'ite and well-worn 
statement o( fact which seti! at naught all these sugges 
tions. Unless we have fogs domestic smoke causes so 
little inconvenience that no one wl'ites to the Time11, or if 
they do their letters a.re 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 can-y through o. complete domestic revolution; in a 
word we must abandon once and for all t.he opfn fire. 
There is no alternative; o.ntlll'acite is quite unsuitable for 
domestic use. The British householder likes a. fairly 
large slow-burning fire which demands little attention. 
Anthracite can only be burned full blast or not at all. 
l\Ia.ny years ago a very ingenious anthracite man pro 
duccd a stove with a small grate in the focus of a. copper 
parabolic reflector. It was ma.gnilicent; but it wns not 
at all what the English man, or, what is more to the 
purpose, the English woman, wanted. The open lhe 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 bot water, or close stoves, or 
anything but the open fire , which is endeared to us by n 
thousand associations, and is, smoke or no smoh.e, infi­
nitely the roost healthy way of warming onr houses and 
towns. That it is possible to devise nrguments deduced 
from practice in Russia, or 'ew l'orl<, or Dmlin, or 
Vienna, is not to the point.; we have no necessity to 
resort to the expensive measures necessary to 1\('ep the 
people of other nations warm. The Gulf Htrcam pla~·s 
n. most important part in the domestic life of this country. 

To repeat an old statement, in the hope thnt 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 o£ om readers 
have the opportunity and the will, they can Ree Cor 
themselves that dwelling-house chimneys gi'c ol1' \Pry 
little smoke- no black smoke whatever. In the first 
place, combustion is fairl)' complet e because of the large 
excess of air. Tn the Recond place, our chimneyR are 
admirable soot t.ra.pR. The c1unnt.ity of carbon sent into 
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the air is very minute, but a. little o£ it goes a. long way 
in developing a fog. But the carbon is, after all, not 
that which alllicts us most; it is the sulphurous and 
carbonic acids which sting our throats and produce 
headache, and the more perfect the combustion, and the 
m0re 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 aJl 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 s tated. To be free from smoke a. city must have 
no factories, and no op~n fires . For a.t 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 preparC;d 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 renders have an oppor· 
tunity of judging wha.ta.n ideal London would be. It has 
been supplied them by 1\lr. Frederic Harrison, who 
delivered a. lecture on the subject at Toynbee H all on 
Saturday. 1\lr. Harrison's London will have only 
2,000,000 inhabitants. It will not be, as it is now, the 
centre of the finaJ'lcia.l and commercial world . " In ideal 
London the Thames \vould run as clear as at Henley, and 
again it would be the great highway of traffic. 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 
s trange bow 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 a fter 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·FTR E OON. 

THERE hl\s been keen correspondence lately in the 
daily papers a.s to the question of a reported new 7 · uin. 
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 
adoption of an Sin. 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 we all 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· 
fi ring guns. In the Majestic class, Charlemagne, and 
Poltava.r 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 may undoubt­
edly produce a crusbing 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 bow rapidly 
ships may be destroyed by the action of shells on their 
upper structure. Clearly, at the present moment, then, 
quick·fire is of prima.1·y importance. By quick-li re 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 fi re 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
fi ring gun, then, is of vital importance. The elements 
governing our choice are mainly (1) power to destroy 
the structure we attack, (2) speed of delivery. We 
put them in this order because this first considerat ion 
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 _Io. 2 forbids going any 
further. Let 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 h a. ve all the armour they can carry applied in 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 Bin., 4in., or 5in. of ordinary steel, and this a.t 
a considerable angle. 

Our Gin. 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 s trongest ships with 6in. armour. Foreign Powers 
may do the same, and this, if hard faced, becomes 
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altogether too strong for our 6in: guns; it is necessary , 
then, to contemplate the introduction of a. heavier and 
more powerful piece. E lswick, which led the way with 
quick-fire, took the lead also in applying the principle 
to large calibres. Published tn.bles of quick-firing guns 
may prove misleo.ding, 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. As a. matter of 
fact, Elswick fi rst designed and brough t out quick-firing 
guns proper, introducing 30-pounders, and proposing 
70-pounders to replace aJl the lighter ordnance of second­
ary batteries on board ship as early as 1 6, and equipped 
cruisers for Chili and other countries carrying in. 
quick-firing guns long before the principal Naval Powers of 
the world contemplated such pieces as coming within 
practical consideration. 1'he 8in. projectile weighs 
250 lb.; the gun discharging it rapidly must have very com­
plete and t rustworthy machinery provided. Here, again, 
must be commended the practical treatment given to the 
subject by E lswick. If we turn to the tables supplied 
by E lswick to the Naval Annual, we find rates of fi re 
obtained at sea, and note that on board the Blanco 
Encalada. four rounds were discharged from th e Sin. 
15 · 5-ton quicl•-firc gun in 62 seconds, the ammunition 
being supplied [rom the magazme. This seems very 
much to the purpose. The power of perforation o{ tbis 
piece at the muzzle is 26 · 4in. of iron. This would mean 
probably 20in. at 1000 yards, or perhaps 9in. of Krupp 
process steel direct, or Gin. at about 30 deg.; so tba.t at 
the present moment it would probably need an in. gun 
to attack one of our heaviest line-of-battle ship's quick-fire 
guns, and that at closer range than 1000 yards, to ba. ve 
any reasonable prospect of success. Surely it is high 
time that we ho.d a. quick-tiring gun of this power, 
for we must reckon on an enemy sooner or later 
having the armour we carry, and we certainly should 
be able to perforate our enemies' a.nna.ments 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. I s it wise then to contemplate obtaining this 
in one of 7 · 5in. calibre ? 'l' he Elswick gun obtains the 
perforation we have mentioned by two alternative means, 
either with a 250 lb. shot discharged with a muzzle 
velocity of 24SO 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. Possibly 
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 Gin. of armour, and long may 
it be before this armour is H arveyed or Krupp 
process plate, but after aJl 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. I s 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 PROPELLER • 

IT may ba.ve occurred to our readers that the inventing 
or designing of marine propellers has gone out of fashion. 
The world of shipping is no longer distracted with the 
claims of rival screws. The jet propeller bas not been 
even heard of outside lifeboats for some years. Possibly 
engineers have at last arrived at the conclusion so often 
enunciated, that while there is a. better screw than any 
other for e,·ery ship, there is not 10 per cent. bet ween 
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 difrerence 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 propeller 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 be may rest content, and lis ten 
with equanimity to the animadversions of those who tell 
him that they could put a knot an holll' 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 condit ions as 
shoes or coats. We want something that will fit tho ship, 
be. str~ng and serviceable, and not cost too much money. 
Sc1entific refinements of form, and elegant mathematical 
curves, based on still more elegant mathematical dis· 
quisitions, are no longer beard of. They may, of course, 
turn up again. Tbis very article may drag some of them 
into the light, or suggest his opportunity to some inventor. 
The propeller o.s it is has crystallised out of a. mother 
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liquor of mathematics, mechanics, and progressive speed 
trials. Nine screws ou t of ten are p robably as good as 
can be, ot· need be, and no one knows whether the t enth 
is equally excellent or no. So much for form of blades 
and proportions. Can we 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-cast iron, steel, and some of t he brasses 
or bronzes or gun-metalll, the base of all these alloys 
being copper, with which is combined zinc or tin or 
aluminium, with small quantities of other metals, in 
certain cases phosphorus being used, in view d the 
important part wbich it plays in giving clean and sound 
castings of alloys containing much copper. The first or 
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 mak€' 
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 n. sound 
casting \vith certainty, but on the whole for slow f:peeds 
cast iron answers ,·ery well. A cast steel propeller is better 
in every way save one. It can be made with much 
tbinner, sharper, and smoother blades, and wi11 s till 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 n. 
steel screw which bas entirely escaped; at others we 
come across steE:l 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 . E,•en with 
the use of zinc anti-corrosion plates on the sternpo!;t, 
steel is too risky a. material to be trusted for propellere:. 
There remains then the copper a.lloys, 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. Tbis 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 arc 
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 a.t 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·tbird less than t hat 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 screws cannot be 
cast sound in this way. The fi rst argument possesses 
no force. Modern alloys are so excellent that the 
bladea 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 bas, 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 bas long lost it. A visit 
to the foundry of any o{ the bron7.e-ma.king firms will 
settle the matter. For example, the BuB's 1\leta.l C'o., of 
St. 1\lary A:v.c, has cast a. solid propeller which was 17ft. 
in diameter and weighed 5~ tons. Nor, we take it, is this 
the limit. We ventm·e to say that shipowners may re~Ot t. 
to copper-alloy propellers made in one piece ; nnd that 
they will find the result quite satisfactory. 

What we have said of propellers is in 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 " Boats" 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 s trong than used to be necesso.ry. This 
is, of course, a. consequence of the great power now trans. 
mitted through them; t he diameters of the wheels still 
remaining about what they were thirty years ago or 
more. 

Possibly some of our readers will bold that an article 
dealing w1tb propellers must be incomplete if it does not 
touch theory in some way. Ry way of satisfying a not 
UID'ea.sonable demand, we would suggest that some one 
who understands the subject would explain how it comes 
to pass that the net work of the screw and the paddle-wheel 
is about the same, although they are so widely different 
in their mode of act ion, and that it appears to be just 
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u.bout 50 per ccu~. of the indicated horse-power. We have 
ne,·er yet met w1th a theory which is alike satisfactory for 
both _screw and paddle. After we haYe deducted the loss 
by shp common to both, much which is not common to 
both remains to be accounted for. 

---------··~---------

l'UE RACE FOlt CDE.\I'N~:bs . 

.\ CH.\~t.I:; appears to be comiug over tho cutlery nod 
general ha~dwa:rc trades of tho country which has not received 
the att~n.ttOn 1t det>ervos. It has been the boast of some of 
om _Bnt1sh firms that they would not make an inferior 
([Uahty of guods, preferring to lose certain markets rather 
than .turn ou~ wares which they considered were not work­
manlike. It IS in this direction tho German a.nd American 
ma.n~facturers, who have successfully systematised the pro­
duct•?n of large quantities of certain goods by means of 
m~ohinet y, have been a.blo for years to command certain sources 
of trade which have practically been closed to British firms. It 
was thought by p~ople at home that the rage for cheapness 
would be short-hved. They have been mistaken. The 
demand . for lo,~er-grado goods, instead of diminishing, has 
gone on mcrca.smg, and many of our ~Iidland manufacturers 
base at last come to tho conclusion that as there is a. big 
ma.rke~ for. these lower-priced wares, they had better make 
up t~otr nunds to provide them. This has been done, and 
uo httle success has attended the efforts of the firms who 
ha,:e been enterprising enough to take up the trade. In 
vanons classes of tools, cutlery, and hardware, as well as in 
plated and metoJ sp~ons, forks, and similar goods, machinery 
ba~ been ~eely la.1d down, and tho prices at which the 
fimshcd a.rttclos have been put upon the market are bringing 
a.go~d deal of the trade to the Sheffield and Birmingham 
~.1stncts. What t~e re~ult may bo in the end is hard to say. 
1 he fear of tho . hefheld 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 
nnreasonablo indeed if be expected to get for a very small 
sum work which could not possibly be produced at less than 
do~ble or tre~le tho price. It is significant, however, of the 
dnft of the t1mes to find that oven in Sheffield where the 
great~st possible pri~e has been taken in producing nothing 
but high-class. goods, 1t should have been found necessary in 
the extreme nv!l'li·y an~ keen pressure of foreign makers to 
meet them wtth tho1r own weapons, and produce the 
secondary grade of articles in order to meet the all-prevailing 
demand for s?mething showy at a low price. Many of the 
older heads 10 our large manufacturing establishments 
r7gar~ tho change with much misgiving, but at the same 
trmo tt has been generally felt that it was bound to come 
and now that it has come it is just as well that it should b~ 
en~rgetically on~er~aine~. . The cutlery trade is peculiar, and 
thmgl> are admiSSible 10 tt, perhaps, which arc not to be 
thought of in other brnnchcs of manufacture. 

GOOD TRADE FOR TWO Yt:ABS OR MORE. 

. A~xon~uL activity and quiet confidence arc tho pleasantly 
d1stmctive features of business in the important centre of 
which Sheffield is tho heart and capital. .ill 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 commet·co, 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. Engineers, boilermakers, 
moulders, and other workmen on whom the heavy industries 
chiefly depend, arc having their position materially improved 
by reasonahle advances being granted when a fair case 
warrants. .~. ow 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, on the whole, a 
fairly reasonable regard for the circumstances in which their 
employers find themselYes, and they appear to be getting 
wiser than to insist upon excessive increases of remuneration 
before the manufacturers have 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 " boom " 
may be said to have gone by ; it was, to start with, an 
American exotic, aud was only successfully transplanted in 
Bngla.nd 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 bo given. All this tends to steady trade, to induce 
sellers to be reasonable in not exacting the last sixpence for 
their materioJs, to ma.ke 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 tra~e 
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 pro\ ision of Clause 6 of the Act of 
Parliament recently passed at the instance of the Lancashire 
County Council, that a county council may, if they think fit, con­
tribute, or join with other local authorities in contributing, to the 
rebuilding, wideni~, or improvement of any bridge in the cou_nty 
belonging to any ra1lway canal, or other company, corporation, 
or person, and to the w1dening and improvement of the approaches 
thereto, and that nny such contribution of the county coun~il 
shall be paid out of the county fund, and shall be deemed a spec1al 
county purpose, the executive council of the Co~ty Coun~ils 
Association addressed a circular to county counc1ls request1ng 
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 h~d the 
council taken any ster.s in the matter ; and also whether, 1n t~e 
opinion of the counci , it would be de.~irable to promote a B1ll 
applying to counties generally the princip~es of the clause quo~ed. 
Replies to the circul:lr bave been rece1ved from twenty-e1ght 
councils. 

TRE ENGINEER 

THE SMITHFIELD CLUB SHOW. 

TnE centenary ~bow of the ~mitbfield Club was opened 
at the Agr~cultural Hall, I slington, on Monday last, and 
closes to-mgbt, Friday. Although the primary objects of 
the Club nre 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 
~u1~dred years ago, "to supply the Cattle 1\Iarl<ets of 
Smtthfield a.nd elsewhere with the cheapest and best 
me!lt,". it is chietiy known by its annual exhibition, 
wh10h m the metropolis is looked upon as a sort of 
herald of the festive season closely following. J~ut of the 
hundred shows which have now been held, thirty-six have 
taken place at the Agt·icultural Hall; previously for twenty 
years the Horse Bazaar in Baker-street accommodated 
it, and for thirty-three years again prior, the Club re­
~uisitioned 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 animo.ls, not including tabl~ 
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 till1802. It had 113 members, 
and gave prizes amour1ting to the sum of £5210s.; in 1 39 
the.re were 213 members, and £300 was offered in prizes, 
while the enormous growth of this typically English in­
stitution at the preEent may be best gathered from the 
facts that there are now 1120 members, and .£5000 is 
offered in pri7.es for live stock. 

In the implement and machinery section no inducement 
in the shape of prizes is held out, as at the Royal Show; 
neYertheless 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 bas 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 a.ny 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. A~ked the reason of the 
thinness, several of the leading firms told us that they 
have experienced di1liculty 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. nder the circumstances, then, not much can 
be said which bas not previously been recorded. The 
genius we have looked for to liven matters up, byrevolu­
tionising some section of the implement industry, has 
not yet m ade 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 s teel brackets riveted to the boiler for 
canying 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 tic rod. The plummer blocks 
slide upon the planed guides of the bra~kets, so that 
the stresses due Lo the pull and thrust are taken off 
the boiler. The engine being thus erected upon the 
boiler as a whole, a.nd 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 a.nd the external jacket feed, all concealed or in­
accessible steam joints are avoided, and the durability 
of the boiler and engine very much increased. 1\Iessrs. 
Robey also show a high-speed vertical engine, fitted 
with automatic shaft governor acting on the slide valve 
direct. The erosshead of tbis engine is of special con­
struction, with a steel gudgeon 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 Ullder­
typc compound engine and locomotive boiler combined, 
fitted with automatic governor and link expansion gear. 
This engine, we are informed, works with perfect regu­
larity 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 
oompour1d engine and three portable engines; the com­
pound engine and one of the portables were fitted with 
the Turner-llartnell shaft governor, and the two remain­
ing engines with high-speed throttle valve governors. All 
four portable engines arc 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 Hgbt-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 beat.er drum and chilled antifriction 
bearings. To those unacquainted with l\Iessrs. Garrett's 
threshers, we feel sure a. tho1·ougb inspection of this 
machine would create a Yery favourable impression. 
Another attraction, at least awong that section of agri­
culturists interested in the cultivation of clover seeds, is 
the double-drum clover buller introduced by this firm 
some two years ago. By means of this machine the 
clover can be cobbed, drawn, a.nd dressed in one opera­
tion. The clover is fed into a reversible beater drum, 
which stl'ips off all the heads or cobs. These are dealt 
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wit~ in a second drum, the seed being cleansed by means 
of Steves and a second dressing apparatus, after which it 
is delivered into sacks ready for market. 

1\!essrs. Homsby a.nd Sons have their usual repre­
sentative display, including a portable steam engine, the 
l Iornsby-Akroyd oil engine, and reapers, binders, trussers, 
and other farm implements. Messrs. 1\Iarshall, Sons, 
and Co., Uainsborougb, whose stand is always attractive 
to an engineer, show a compound traction engine, o. 
compound high-speed engine, and a horizontal Codi~;s 
engine with trip gear, amongst other exhibits. Messrs. 
John Fowler and Co, Leeds, who on the occasion of tbc 
last f:>how 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 compound 
traction engine mounted on springs, a single-cylinder 
agricultural engine, a11d 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. f:ikimmers 
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 foreoarriagc it> 
fitted with an improved ball-bearing castor movement. 

The other exhibitors of portable and traction engines 
are: - Mr. William Allohin, Northampton; Messrs. 
Clayton and Shuttleworth; Messrs. Aveling and Porter, 
Rochester ; Messrs. Brown and May, Devi7.es; l\Iessrs. 
Chas. Burrell and Sons; i\Ir. William Foster, Lincoln ; 
Messrs. Ransowes, Sims, and Jefferies, Ipswich ; 1\Iessrs. 
Robinson and Auden, ·wantage; Messrs. \V. Tasker a.nd 
tions, Andover; a.nd Messrs. Wallis a.nd Steevens. 

Messrs. Nalder, Limited, \ Vantage, 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, r:o 
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 
macbiuc ca,n be fixed to form part of the grain-dressing 
machine, a.t 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 a.n im­
proved sifting apparatus. This machine is fitted with 
two ch·ums, one for thrashing the cobs or beads of seed 
!rom the straw, the other for hulling or shelling the seed. 
AJl the cob is sifted, stones and other hard substance 
taken out, plantain and other weeds removed before 
passing into the hulling cylinder, thus reducing the wear 
and tear o£ the huller, and supplying a long-felt need. 
After the seed is drawn it is passed to the dressing sieves, 
where it is efficiently dealt with, the chaff being separated, 
freed from dust a.nd dirt, and bagged direct. The dressed 
seed is delivered into sacks convenient for easy removal. 

Messrs. Robinson a.nd Auden show, in addition to o. 
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, &c., 
fl'om the chaff. They have also an engine fitted with 
their shaft governor, which we have before described. 
1\Iessrs. \Vood and Co. exhibit vertical engines, crush­
ing and grinding mills, pulpers, cake breakers, root 
pulpers, turnip cutters, shredders, and chaff cut ters; 
but though it is a fine display of these machines, there 
is nothing particularly new about any of them. 1\Iessrs. 
Ruston, Proctor, and Co. have a. fine effecti,-e show, 
embracing a traction engine and a portable engine, also 
a horizontal, a. vertical high-speed, and a.n oil engine, 
as well as a thrashing machine. The traction engine, 
which works at 120 lb. steam pressure, is a. good, sound 
job, a.nd 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. Turner have a large display of their corn-grinding and 
crushing mills, &c., a.nd they also show a. horizontal single­
cylinder engine, which is fitted with the latest form o£ 
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 ch·ills, horse hoes, &c., 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 a.n even 
feed is ensured. Messrs. Ran somes, Sims, and Jefferies 
ha.\'e 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 turners, rakes, &c., all of 
which arc 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 automatically 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 
soU-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 180 lb. 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 :-1\Icssrs. the Campbell Gas EngiDA 
Co., Halifax; Allen and Barker, Taunton ; Clayton u1.d 
Shuttleworth; ,J. and F. Howard , Bedford; Edward 
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Humphries and Co., Pershorc; the Tr.us~y Engine Works, 
Cheltenham; F ielding and Platt, L1m1ted, Gloucester; 
J. 13. Petter and Sons, Yeovil ; l\lr. J.:>hn Wallis Titt, 
\ V a.rminster ; and Tangyes, of Birmingham. 

Messrs .. J. and F. H oward have samples of their port­
o.ble and horizontal engines, and also an hydraulic hay 
and straw p ress. There is one hand pump to this press, 
but there arc two sizes of plungers, the larger being 
uaed at tirst, and the smaller when the necessary pres­
sure becomes greater. They have also one of their _ self­
wiring presses, wh ich we have pre,·iously descrtbed. 
l\Iessrs. E. S. H indley's exhibit is practically the same 
thaL we saw last year. 

Messt·s. Cla vton and l-;hottleworth's exhibit includes .. 
se ,,eral steam and oil engines, &c. They have one 
traction engine which, when fitted with di6'~rcnt wheels, 
becomes a road roller. 

In the galleries Messrs. E. H. Beota.ll and Co. have a 
hugo 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 sunul­
taneously for both grinding and crushing. Messrs. Hobert 
13oby and Co. show amoi'gst other things their cl?ver· 
seed cleaning apparatus, and their cellular-cyhndet· 
separators for cockle, half com, &c. Messrs. Alfred 
Dodman and Co. have some nicely-finishP.d miniature 
s team pla.nts. Messrs. K~ll and Co. have a manure dis­
tributor which is dependent in its action on a. series of 
revolving stirrers, wbjch throw the manure on to a 
revolving cylinder, whlcb in its tum sends it to the ground 
through a shoot. In an effective exhibit Messrs. Kearsley 
1\od Co. show samples of their bindera, reapers, and com· 
billed mowers and reapers. Messrs. i\l assey, H arris and 
Co. have a sheaf bin der, a feature in which is au 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. t:>lipper exhibits a 
mower and claims that it is the only mower in which 
the " draw " actually comes upon the lmi.fe ba.r itseli. 
A stay is run from the draw bar to where the knife bar 
pivot!;t, and it is said that among the advantages attach· 
ing to this form of mower is the fact that the whe:ls are 
not lifted from t he ground when obstacles come m the 
way of the knife bar. 

Prominent amongst l\lessra. Blacl<stone and Co.'s ex­
bibits is theirnew swath turner,lctters patent for which have 
been applied for. In this machine, as in the older swa~h 
turner made by this firm, the forks work at an angle tio 
the line of dt·aught, and have practically the same motion, 
aHhough it is obtained in a difierent and simpler way. 
'l'he two turning forks in the new implement are sus­
pended from the opposite extremities of an oscillating beam, 
which works at a suitable angle to the main axle, giv ing 
tho forks their necessary vertical motion. The hori­
zontal wovewent of the forl<s is obtained by connecting 
each of thew by means of rods attached at o. suitable 
distance from their point of suspension to two of the 
pins of a three-throw crank, the third pin of which by 
:.imilar weans 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 
wanner. The frame of the m achine is very compact, ns 
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. .\. Stamford 
cul tivator, arranged for the purpose of general culti· 
Yation, is shown. In this form it m ay be used !or 
working stubbles and clover leys at any required depth 
from l in. to Gin. It covers a. good width , and every 
inch of ground is cut. Messrs. Blackstone exhibit, for 
the fi rst time, one of their new pattern horse rakes. 
This implement is both sell-acting and manual, but if 
desired can be supplied as a manual rake only. It is 
m ade 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 band or the 
foot of the driver, and can also be operated from the 
back of the implement. The lifting and locking mecban· 
ism is sim ple and etficient. 

FEED-WA'l'ER HEATERS. 

A ) l £&'l'INc: of t.he Institute of Mnriue Engineers was held ou 
November ~tb, nt the I nstitute premises, G8, Romford- rond, 
!'it ratford, when nn interest ing discussion took place on the paper 
read at the previous meeting by Mr. Ueorge Hall iday, on " .l<'eed· 
water Beaters," reference to which has already been made in TtrE 
!<:~1:1:\EEit. Mr. Alderman U. W . Kidd, vice-president, occupied 
the chair. 

~lr. W. Lawrie, who re-opened the discussion on the suhject, 
said that in bringing this paper before the Institute Mr. Halliday 
had aga iu placed tho members under a very groat obligation to 
him, and be was suro he was only voicing the feeling of every 
member present when he tbnnked the author for the very able 
and original mnuner in which he bad dealt with t:he matter. In 
his opening sentences Mr. llalliday reminded them that the action 
of tho ordinary surface condenser wns somewhat in the nature of 
a feed heater, and most marine engineers Gf the pre-feed-beater 
period would fully endorse that statement, remembering as they 
did that by a judicious manipulation of the injection valve they 
hnd many times helped themselves to increased revolutions. For· 
merly the maio idea of feed-water beating was the saving: of waste 
heat, using gases that would otherwise be lost to them. Engineers 
were always alive to the fact that hot feed was a necessity for pro· 
clueing and maintaining high steam. R ow often bnd they bad a 
d i$pute at the end of a watch about the height of the water-level 
in the boiled And why did they a lways keep the wAter-lev.,! as 
low as possible consisten t with a good relief 'I lt was because the 
water necessary for raising tho 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 Eerious reduction in the steam pressure. 'rhey all knew the 
value of hot feed-water, and why they stopped for so many years 
a t the bot well was to biro somewhat of a. mystery. On the other 
band, bow many of them bad made attempts, on their own lines, 
a t feed beating I. In 1863 be was the second engineer of a steamer 
running froro Liverpool to Bombay, nnd the chief engineer of tbnt 
vessel conceived the idea of running n eteam pipe from the boiler 
into the bot well, and thereby increasing the temperature of the 
feed. That a ttempt was not a ltogether n faihLre, vut it was not a 
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success and was discontinued. It was another illustration of the 
fact b~wever that we were sometimes very near sncccss without 
kno~ing it · ~nd b:d they had better materials and appliances for 
the .purpose~ of that experiment in ISS~ there is no ~aying ~hat 
might not have been the re ults. The tdea of the cb1ef eng.neer 
in making the experiment was not primarily for the purpose of 
beating the feed. He thought that when the natural draught was 
so very sluggish, as it was so often in tho Red Sea, tbi-; heating 
of the feed-water would enable them to get better steam, and thus 
increase the speed of the vessel. Jle- Mr. Lawrie- snid at the 
time that it was very much like robbing Peter to pay Paul, but 
the chief engineer replied that be would not mind robbing his own 
father if be could reduce the time occupied between Suez nnd 
Bombay by two or t.breo hours. After referring in some detail to 
several of the comparisons set out in the paper, Mr. Lawrie ~lluded 
to the trials described by the author which had been cam ed nut 
ou board the r ew Palace steamer La Marguerite. tllr . Halliday 
bad very fully described the experiments that were made in that 
Yo;sel, but in regard to tho r~ference by the au~hor t? the stea!D 
pressure of 1051b. per square mch, he- Mr. Lawrte-rotght explam 
that that was a very easy full speed for L~ Marguerite. She 
happened to be on a run where full speed was not required, but, 
as Mr. Halliday explained, when the feed bcat.er was u~ed the 
steam kept rising, so that they bad to close the dampers. 
When the feed beater was turned off they bad to reveN:e 
the operation nod open the dampers; so that by w.ing the 
feed beater the adl'antage was, keeping the steam p~essure a t 
the same height with a considerably less coal consumphon and a 
restricted draught. He bad been somewhat ~urprised to read an 
a r ticle in 'l'HE ENGINEER, in the course of which the writer, refer­
ring to feed-water heaters ~enerally, said , " Waste beat i~ not 
utilised in any way." Now, tf by cloding the dampers an eogmeer 
using a feed beater consumed less coal p~r sq uarc fC>?t of fi~e-grato, 
with a very much lower rate of corobust1?n, au~ stt.ll retn10ed the 
same funnel temperature, he-Mr. La\v-n e-mamtamed that there 
was a decided saving of waste gllses. 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 I The writer of this 
article said, further, that " nothing is to be bad for nothing_ in 
this world, and it would seem clear that there must be a reduction 
of the temperature of the waste beat." But it was not suggested 
by Mr. Halliday that any more beat was takeu out of the steam 
than was .put into it. What Mr. llalliday did say was, tbnt by 
the adoption of the feed beater a bettor use was made of the bot 
gases. Mr. Halliday showed them that in es timating the economy 
of the feed beater they must take into consideration not only the 
heat that was put into the boiler in the feed, but also that ~ore 
beat was taken through the beating surfaces. The author showed 
that the higher the temperature of the feed the greater was the 
speed nt which the water moved in the boiler over the beating sur­
faces, and the t)Uicker did the water carry away with it the beat 
from the surface of the plates. In other words, when the feed 
was heated it in fl uenced not one, but two things- the beat taken 
from the steam, and the heat taken from the hot gases. This was 
the explanation put before them hy the author, and as it was the 
only reasonable theory that had been suggested, bo thought they 
were bound to accept it. 

'rbe 'hnirmao reminded the meeting of the suggestion ronde by 
Mr. Hawthorn, that the tiroe was fast approaching when the pre­
sent surface-condeoEer might be done away with altogether , his 
idea being that there was more force wasted in using tho nir 
pump than was gained by menus of the vacuum obtnined. . 

Mr. L!l.wrie said that experiments on the Jines indicated by Mr. 
Hawthorn had been tried, and au attempt had even been made to 
pump the steam back into the boilers. Indeed, he believed an 
idea was propounded for sending a tbousan'd-too steamer rouud 
tbo world on a consumption of about teu tous of coal, but bo was 
not aware that any attempt was over roade to give e (fect to this 
idea. 

blr. Sage so.id that a vast amount of ingenuity had beeu exer· 
cised in designing and constructing feed beaters which heated lhe 
feed by means of steam taken from the boilers, but in his opinion 
it was not beyond the ingenuity of the engineers of tho pr&cnt 
day to design a method of beating the feed by means of beat 
which would otherwise be wasted. 

'l'hc Chairman thought it was apparent to all engineers that 
something ought to be done wi th the waste gases, and related an 
experience with a kind of feed-water bea.ter fitted in the smoke­
box. 'l' be great objection to the beater was that it stopped the 
draught, while the tnbes after a short time became clogged, nnd 
had to be taken out. When this steamer rea<'hed her outwnrd 
port, tbis water beater was removed, and, as n matter of fact, tbe 
shi p steamed a good deal better without the water-heater than she 
did before. 

Mr. M 'L~reo gave some particulars of a system which, it W:l1! 

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 'bairman be said he was unable to stnte the 
cost of the mixture. 

Mr. Hulme described soroc trials with feed-water bea ters, and 
the difficulties encountered and overcome; and after some remarks 
from Mr. Uook and others . 

.Mr. Halliday replied. lie referred in some detail to the action 
nod circulation of the water in tho boiler M bearing on the question 
of the economy due to bot feed, and said tbnt one advantage o( 
usiug a feed heater was that Jess 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 beater also got rid of the oil, and without the oil they got a 
better t ransmission of bent through the plates. The ideal system 
of feed beating was that which heated the feed to the tempera· 
ture of the water aud steam in the boiler ; and it was impossible to 
heat the feed up to this temperature except by means of a feed 
beater which used the waste gases. Live steam could not be a 
perfect feed-water beater. The only possible perfect water beater

1 from a theoretical point of view, was a beater in which the feed 
was beatod by the bot gases. 

On the mot ion of the Chairman, seconded by Mr. Auklnnd, lllr. 
Halliday was accordEd a hearty vote of thanks, and it was 
announced that the discu~c<Sion on the subject would be adjourned 
until t.be second Monday iu December, when a paper on "Electric 
Lighting " will also be read. 

A vote of thanks to tho Chairman concluded the meeting. 

LE"os BNG I ~E&ns' DrNN&n. - Tbe thirty- third anmul din not· of 
the Leeds Association of En~ioeers took place ou Saturday evening, 
December 3rd, at the Queens Hotel. There was a largo ntteodnnco. 
The chair was occupied by Alderman 1~. W. Lawson, Professor 
Goodman being the vice-chairman. After the loyal toasts, the 
(.;bairmao, in giving "Prosperity to tbe Association," said it was 
mainly to the engineering trade tbnt L9eds bad attained to the 
position it occupied. AI though the engineers w~re all f';lll of t rade 
10 Leed$, yet they knew they bad to compete wttb foretgners . In 
1873 he was at a dinner given to the British exhibitors at the 
Viennn Exhibition, and it was tbeu said we bad no need to fear 
the competitio~ of any nation which allowed their women to go up 
ladders a.s brtcklayers' labourers - that being the practice in 
Aust ria. At that time it was quite unusual to have in Austria any 
ot~e.r than?' Brit ish e!lgine. Now it was quito unusual to have a 
Bnttsh eogme, and sttll the womeu went up ladders as brioklayeri3 
labourers. Jt 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 
Goodroau proposed "The Engineering Trades, ·• and ~lr. J . H. 
Wurtzburg responded Mr. H.. Lupton gave 11 Our Honora ry 
Ill em here and Gue3ts," 1\'bich was acknowledged by .Mr. J . 1J . 
Wickstoed and Mr. E. Matheson. Otbor toas U! followod. 
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LBTTBBS TO TBB BDITOB. 
( W e do not lwld 01W#ZVU rup<m8ihlt for tltt opi11.ilm1 o, ottr 

corrupox.tknl.l.) 

BRITISH .\ND JUIJ.<:RIC.lN M.\CRHiE TOOLS. 

.'lit - Your leading article on the above subject is .too meek and 
mild 'and does not, in my opinion, go fa r enough. L1ke yourself_, I 
bavo' no object in " puffing " ~!Derican tools; the only end I w!sh 
to sene i ~ to t ry and arouse Bntlsb tool!Dakerli ~ the actual reality 
of their position, and this froll! the pomt ~f vtew of a user and 
purchaser of machine tools. 'I ou have put m a few words the renl 
distinction between the American and British toolmakers by say­
ing that the former do not w:~.it for their customel":! to toll them 
what is wanted but show them bow mncb more and better work 
cau be done by 'uew over old methods. Very few casc:s indeed can _he 
pointed out where the Hriti.'!b toolmaker bas done tbts. I am afra.td, 
from conversations I have bnd with some of our ~!makers, that they 
de~pise or affect to despise both American macbme tools and. Amen­
can methods. Tbeee gentleruen, like the ostrich, bury thetr beads 
in the sand and won't see what is going on about them. They teiJ 
me cons tantly 11 Oh yes American tools may be good enough for 
the cycle trad~ and ~the1~ light work, but when it comes to general 
engineers' tools, where are they '!" . The answer, and the. ve~y 
correct answer is " That the Amencan tools are t here, v1z., m 
~eoeral engine~!'!'' ~hops, &c., and a rc likely to increase much faster 
m number thnn Britieb toola." You, Mr. Editor, have a sort of 
feoling that way yourself when you eay that it is beyond conten­
tion that no finer tools of large size are made in any pa r t of _the 
wor ld than in Bri tain. I ao1 not so sure of that. ~t us go mto 
detail. Where can you find finer designed or be~ter constructed 
bor ing aud turning mills- sometimes called bon wntal lathes­
than those made by the Niles •roo! Work::~, Bullard Uompany, 
Pond Company, ,\:c. ~ In fact, such machines. have not been. made 
in this country until a couple of years ago, w1tb the exception !'f 
Messrs. Richards and Co., Manchester , who make them only m 
small sizes. Those now made by one or two Manchester firm~:< are 
not so well designed as the Am~rican, be~aus~ of want of . ex­
perience in their use :tad co_nstruct10n. The~ prtces a~e as b1gh, 
tf not higher than the Amen cau, and as for time of delivery, well , 
the least said about tha t the better. 

What about milling machines 1 It was undoubtedly the 
Americans who showed u.s what the milling cutter could do, and 
anyone unprejudiced will undoubtedly confi rm ~y belief. tha~ ~ot 
only in small milling machines, but in large plam or slab m11lmg 
machines, they stand pre-eminent. I am well aware that ther~ a re 
one or two firms in this country who make such large ruacbm~a, 
but they have not bad the experience in t~em that. our cous1~s 
across the water have, and this can be seen 10 the des1gos of tbetr 
various i ypes of those machines. . . 

Sometime ago I wauted to buy an autoro:>.ttc gea r cutter. l tr1ed 
the only firm in this country who adverti~o themsolves ~makers of 
such ; their price was not only highe_r th~n the. Arucr!can ma~o, 
but they wanted nine months to dehvcr tt, wbtle. tbetr machme 
was inferior in design and construction to the Amertcan. T he fact 
of the matter is, there is to-day no machine maker in Britain who 
makes a push of automatic gear cutters. Here, wrely, is an open­
iog for some one who is wide awake enough to take ndvantage 
of it. 

What about capstan and turret lathes 1 What firm or firms in 
this country except Alfred llerbert, Limited, of Cove~>;try, can 
show us such a line of these tools for both bar nod casting work 
as the Americans! If soroc of our toolmakers would either study 
themselves, or appoint some one ";tb n bend aud brains to study, 
say the Jones and Lawson, GisboJt., Bullard, and the Dresc~ and 
M u~ller capstan and turret l~~tues, they would lind what a g reat 
saving in manufacture is caused by the u::;e of such tools, and the 
wide Jiold which is open in this country for good nrms to take up 
t beir manufacture . 

What about vlaoing machines ~ The lnrgcs t. nud bc::,t plane:; 
made in this country aro made on tho American Sellers principle, 
but. oven then they a re not up to dnte in ~;peed. There are no 
firms in this country to-day who can oll'er a good planing machiue 
with a cutting speed of 20ft., and a quick rehtro speed of 80ft. 
These a re the lowest :;peeds of tho American planes. Further, let 
anyone stand beside an American plane while it is at work, one can 
bea r oneself speak; hut let him stand beside a British-made plane, 
nod 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 count ry planes which give 
the user such n range of feeds as we find in the American '! With 
the latter you can have from rh np to an inch, and sometimes more 
than that. 'l'he broad feed in lioisbing cuts is invaluable, but you 
can' t get it on n British plane. 

What about horizontal bor ing machines? Anyone conversant 
with this branch will find ~mple food for comparison if he reads au 
a r ticle on American hor izontal boring machines in a recent issue of 
Ou.saicr's ~Iaga..-itu. I recently wished to buy one or two of tb&e 
machines, and asked several Briti b makers for prices. The type 
which suited us best was priced at £335. I declined to pay such 
a price for the machine, and tried America. The result is that I 
am gettin~ a bettor machine delivered f.o. b. New York for £'24.0, 
nod delivered in one-fourth the time of the Bri t ish tool. l'' urther , 
n. guarantee bas been given- voluntarily on the makers' pnrt-tbat 
this machine will bo1·e and face l.iotb ends of a cylinder at one 
time, and that it will fi nish in tbi:; manner nine cylinders lOin. 
diameter by 12in. long in teo hours. I ask, where such a machine 
can be boujlht in tllis country that can do this '! I know t hat this 
has been done by many American machines. 

What ahout drilling machines 'I Where c:\o anyone buy a 
drilling machine in this country with a movable bead, as is common 
in the American vertical drilling machines '! The head can be 
moved down close to the work and so suppor t the spindle ; be1wier 
cut:; aud stronger feeds can be given to such a machine than if the 
spindle had to s tand out some inches. Further, in sorue American 
drills tho double ~car can be thrown in and out of gear without 
stopping the mach me-a feature which i;; valuable in tapping holes. 
A much greater range of feeds is g iven on the American d rill than 
in ours, while automatic stops to the feed are quite common, but 
on our own tools I 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 I do not like in them i~> the tool rest . 
They a re made fa r too weak and flimsy for heavy cuts, but our 
toolmakers must not think that this will escape t he attention of 
the Americ'\n toolmaker. 'l'be g reat feature they possess is t hat 
they fi nd out themselves the weak points of their tools, and alter 
or adapt them to :mit all req uiremonts. 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 lath~. 
One very desirable feature is the friction hack gear. Among th" 
whole list of our toolmakers, I kuow no one who advertises 
fric~ion back gear to their lathes. l am speakin~, of course, of 
ordm11.ry lathe:>, not special tools such as turret and capstan lathes. 
Again, any one exnmming an American lathe will see two project­
ing pieces of metal Cln the fast headstock helow the cones. These 
a re cast on the headstock to prevent the belt slipping into the 
back gear and gAttiog chewed up, which, ns any one knows, is dor.e 
from t ime to time. These simple bits of tuetal a re nothing in 
themselves, but I have not seen a British lathe possess them. 
Further, there nre only one or two fi rms in this country, and that 
only recently, that can offer you o. lathe with several changes of 
feed to the hack shaft, without requir ing to use change wheels. 
Lang's and one or t wo ot her firms a re the only ones in this country 
who can do this. The old style was tbat the turner bad to hunt 
about for his change wheels, pull off those he had oo, and put on 
others, and perhaps ho put~ on tbe wrong ones, the feed oftener 
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being too <~low than too fast. Al.~o, where can we buy a Briti:~h 
lathe to cut a range of different thread!~ \Vithout the ll:!e of change 
wheels I J answer that there i!! not such a lathe made in this 
country. You cnn buy these .from half a do<~:on American maker«, 
all of whom make. a str:on~ pomt of them. Lathes with automatic 
stop~ to ~ho feed 10 Bntam cannot be had ; they are common with 
Our COUSIDS. 
Wh~t about korwn~ cut~ing machiue.i I So far as I am aware. 

~h<:re IS only o~o firm m thts country who bas a line of these, and 
1t t:; an ,\rnoncan patent. The patent, J understand is in the 
tool used, and not in the actual machine itself. lX>meti:.Oe ago we 
ordered one from tho firm in question . 'l'be "rig out" of tools 
was to co:;t more than ono and a- hair times tho cost of the machine. 
We were prepared to pay this, as wo !l.~w a savinl!'. Nine month~ 
passed, ~nd no machine camo. Wo cancelled the order , bought one 
1u A~1encn for .less than ono·h alf the price of the British machine, 
,md tt was dehvored at our door t~ix weeks after the order was 
given. No machine could give us greater satisfaction both as to 
'JUality and quantity of work, than the ono we have. \vby do not 
~?me of our to~lmakors take up tho making of keyway cutters ! 
1 he_ro n~e practically nono to be bought hero. A splendid oppor­
tumty hos open h ore. 

This l~tter ill l~nger than L anticipated, so I r efrain from going 
further toto deuul. 1 only wish to say that the British makers ar!l 
living inn" fool's pnradi.l!e," and thnt they will get a rude awaken· 
ing the fir;~t slack time tbl\t comes. They nre busy now mostly on 
our ow~ bo.mo demands, the foreign trade- Britain's greates t 
trade- ts bemg neglected, and the American is filling Europe &c 
with their splendid tools. Who.t a difficult matter it will be ~ ou~t 
them, i~ know~ only to tbol!O ~bo have attempted similar things in 
other. hnes. Go w.berc you w11l on the Continent, you will find 
AmcrtCAn toolll bavmg a sale before British tools. Explain it if you 
c1.n. I cannot, except on the ground that they are better tools 
and better brought to the people in want of them. I have bee~ 
told by sont~ toolmaker3 here that even if they made as good tools 
a'i the Amortcan, they could not command the high prices That 
in l!lY opinion,. is a fallacy. 'I' he one thing the toolmak~r has t~ 
do 13 to connncc the. rurcbas~r t~at his~) is ~tter than any 
other make, and he wtl get hts pr1ce. It IS a m1stake however 
to suppo~e that the American machinell are high in pri~o as com~ 
pared mth those of our own good toolmaken~. I have given 
mstancc::t where they were cheaper , and l could multiply them. 

llas and Oil Engine Work .. , H cu H CA111'.8ELL. 
Hnlifax, December 5th. 

TB£ DIKSEL llA'fiONAL OIL ENG INE. 

:)111, - l have read with groat interest the article which appeared 
n few weeks ago in 'l'H~; E Nnl NEElt on the Diesel oil engme and 
:\!so the article which appeared in your issue of October 15th l898. 
The conclu:~iou n.t which 1 have arrivod is that the use ~f the 
word "rational" in describing thill engine is not justifiable nnd 
1 shall feel obliged if you will grant me the small space nece~ary 
to give my r~ason~ for comiog to this conclusion. 'l'he subject 
of gas and otl ongmos bl\9 become .one o( very grave importance, 
and there are already many who thmk that the days of stationary 
ste:~.m engine!\ arc numbered. 

'fhe engine described in your issue of November Uith, 1 98 i~ 
stated to have given out nearly :.!0 brake horse-power when r~n­
ning 17ft revolutions a minuto. 'J'be explosive cylinder is 9 ·8in. 
diameter and the stroke 15 · iin., so that tho volume swept out 
by tbe piston during the com[Jression stroke is 68 cubic feet a 
minute. According to the diagram it is compressed to about 
5.U lb. absoluto. The value of ')' for ai r lies between 1 · 3 and 
1 · 1. If we assume that the pressure of the air in the cylinder 
before compression was 11 lb. absolute, tbe ratio of volumioal 
compression will be 16 ·9 to 1 if')' = 1 ·3 and 13·8 to 1 if 'Y = } ·4. 
l 'orrcspondiog to a voluminal compression of 16 · 9 to 1, the total 
,·olume of tho charge per minute will be e1tunl to 63 · :.!6 cubic feet, 
:md the compressed volume to :.s·H cubic feet, nod to the ratio 
1:.s ·s to 1 to 64. ·14 cubic feet and 4. ·64 cuuic feet respectively. 
According to these Jata, tho net indicated horse-power required to 
compres." tho a ir, if the comv.ression is adiabatic, will be equal to 
13 · 7 iudicated horse-power 1f ')' = 1 · 3, and to 14 · 4 indicated horse. 
power if ')' = 1 · J. 

'l'he oil is not mixed with the gas until after the air bas been 
compressed in the explosive cylinder. 'l'he oil is then forced into 
the c:>mpressed air in the explosive cylinder by meaiiS of air com­
preSiled to mucb higher pressure pumped into a r eceiver. Tbe 
diameter of the a ir piston is 2 ·lin., and the stroke 7 ·Sin. 'I' be air 
pump does a full working stroke oacb revolution, so that if we 
allow · 2in. for clearance the volume of the air at atmospheric 
pres~ure pumped in 175 revolutions would be equal to 4 · 62 cubic 
feet. 'l'his ts compressed to about 725 lu. absolute before tho 
piston reMbes the end of its stroke. During the compreSllion 
s troke in the explosion cylinder the air is adn.itted to the oil 
chamber directly tt is compressed to 7251b., and i n consequence of 
this the pressure falls from 71-:i lb. d own to nearly the maximum 
pressure in the explo:~ion cylinder heforo the piston reaches the 
end of its stroke, so that the wor k done by the air pump during 
this .,troke will be less than when the air is pumped into the 
receiver against /:.!.) lb. pressure. 1 make the indiCAted work in 
both strokes to be equal to about 1 ·4 indicated horse-power if 
'Y = 1 · 3, and 1 · 7 indicated horse-power if ')' = 1 · 4. In the case 
of gelS engines the differE-nce between tho indicated and brake 
hor.;e-power covers not only engine friction , but also the work 
done to tho exhaust and cbargin~ strokes, nod the difference 
between the work done in compresston nod the work tbat would 
be returned in expansion if no explosion took place. This last is a 
negligible quantity when the initial compressive pressure is less 
than 100 lb. Jn the gas engine trials of the Society of Arts the 
mecb:~onical efficiency on this bMis of the Atkinson gas engine 
was found to be equal to 1:!5 per cent. , of the Crossley to 86 per 
ceut., of the Uritlin to 81 per coot. The work done in over· 
t·ominll; machinery friction would probably not amount to lest~ 
tban 13 per cont. evon in tho case of the Crossley gas engine. 
The mechanical elli::iency of tbe Diesel gas engine is stated to 
b9 OtJUal to only 75 por cent., but in this case the difference 
hetween the indicatod and brake horse-power covers the work 
done in pumping tbe a ir into the receiver. Taking all points 
in to consideration, Hi per cent. of tho indicated horse-power 
"annot be regarded M an excessive allowance for mMbinery 
friction in the case of the Die;tel oil engine. from the nbovo 
data we get tho following analysis of the work of tho Diesel 
engine, .;orresponding to the value~ ')' = 1 · 3 and ')' = 1 · 4. 

y = 1·3. 1 B .P. ll.II.P. 
:'\ct work done in CQIIl)Jre:.slou in C'I:JIIoeion cylinder 13 7 .• 
Net ''"ork dono In cvw)orol!<lon In nir pnruph g.. l · I 

l\ o.;t CX lcnJuJ WOI k IUe:\l!UrOO U)' broke . • • 

G101111 wurl.. done In CX )I:Iru.lnn .• 
y = l · I. 

.. . . 4 I ·1 

Not wQrk dono ln comtor~lun iu C'I:Jilthioo c~·Jiudl r 
Not wurk dono in comprcs;,ion iu air pumving .. 

I I -1 
1 •7 

Jo;· J H>O 
Xut external work mcrumrcd by broke .. • • 1() •lj 

(iross work doue ln C't JXIO•fcm.. • • . . • • 4a o; . . 38 ·s 
lt l,s stated that the consumption of oil per brake horse-power 

per hour during the trial was · ii4 lb., so that for 19 ·8 brake horse­
p)wor the hourly consumption would be 10· i lb. The thermal 
powor of lib. is stated to be CfJUal to 18,3i0 B.'f. U. If we put the 
.B.T. U. equal to 772 foot-pounds, tho vl\luo adopted by Mr. Bryan 
Donkin, the mechanical equivalent o f lib. of tho oil burned yer 
hour would be 7·16 indicated borse·powor, so that the mechanwal 
equivalent I0 ·7Jb. would bo oqua.l to 76·6 indicated borile·pow~;r. 
I n tho folluwin~r table of boat di:~tribut.ivn tho pon:entnges are 
.those given in lllr. Bryan Donkio '11 repot t of O.:tober 15th , 18~7. 

THE ENGINEER 

'l'llo corret~ponding indicated borao·power havo been calculated by 
myself on tho basts of · 75 per cont. mechanical efficiency. 

Bent C')II\'Ortcd into cxtenJnl work 33 ·7 per cout = •>oi ·S I l:i p 
Absorbed In wutur jBckct . . . 3!1·0 . = So·7 . . . 
lll!slpotcdlnolhcrwuy:~ .... 27·3 ;; = :H·:; ; ; 

. Tutu! . . . . . . . . 100 per cent. 78 ·7 I.B. P. 
Thtd may be r~garded as in practical agreement with the thermal 
value of t he otl on tho ba>1is that the 1:3. T. U. is equai to 77'2 foot­
~?_!lds. I vo~turo . to think, however, that. a heat efficiency of 

t per co~t. ts a? !mpossibility in tbe case of an engine of which 
the_ mechamcal effic1ency doc.q not exceed 75 per cent and from 
wbtch the oxhaustgMi.l! di:'cbarged at nearly60lb. absolu~ pressure, 
and that tho oxplano.tton IS to be found in the value of the B 'l' U 
adopted by Mr. B~~l\n Don kin. lf we adopt 1000 foot-pounds. a~ 
t~e value of the .B. l'. U ., tbe thermal power of 10·7 lb. of tbe oil used 
wtll bo ell~al to !)9 · 7 indicated horse· power and we should have 
the followmg t able of heat distribution: - ' 

flcntcouvcrtcdintoextemul work 2u·s porccut. _ 26 r, 1 up 
A bsol"lJud by wntor j(ICkct . . . . 40 0 = 39 ·s · • · 
A IJ"nrbo() In :\lr pu111plog nnd " " 

overcoming friction, &c. . . . . G ·1 = G 7 
Oisslpulcd lu other '"llYII 27 ·1 ;; = 20 2 ;; 

100 per cent. ~ 0\1"2 l.H.P. 
'l'h~. fin~! pressure on the eve of exhaust is about !)9 lb. absolute. 

1oc_ md1cate~. horso-powo1· required for air comprcssiug and 
pumpmg and giVIn~ out 1!~ · 8. bro.~e horse power, plus 15 per cent. 
allowance for machmo1·y frtct1on, 1s accordmg to my calculations 
for the value 7 :- 1:3, etl ual to 4-j · 1-horse power. According to 
tho value or th~ llldtcated horse-po~er calcul~ted from th.e diagram 
on tho assumpt1on that the work g1ven out 10 compresston would 
b~ equal to tbc work given out in expansion if no oil was added 
v1z., ~6 · 7 horse·power, the total indicated bo~se-power would bo ~ 
follows: -

Net ludicnlcd II . P. c.\JcuJntcd from the di1gram = 25·7 I.H.P. 
Work dono In comprCS~~iuguudair puruplng.. .. = 1i ·7 

11 
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A~ the w.ork given o~tt by expansion would certainly in tho case 
o.f a water · Jacketed cyhnder be less t~an the work dono in compres­
SIOn, the :work calculated from the d1agram, by means of the curve 
of expansiOn, would h ave been slightly more than 26 · 7 -horse power. 
The agreement between tbe results attained, however, so nearly 
~greo. that we 1\t!!;Y. regard them Cor all practical purposes a<J 

tdent1cal. . In add1t~on, therefore, to the ds fica expended by the 
Hy.wheel 10 producmg M nearly as possible an equal distribution 
of the power generated in one stage through the four stages of the 
Cnrnot e~cle, suHicien~ will have to be expended on the stage of 
compres1110n alone to gtve out from 47 per cent. to 49 per cent. of 
tho gross power .generated ou the working expansion stage. Jn 
tho case of engmos wbi?h do not compres~ tbe charge to more 
than 80,1b; pressure, wh~ch was the case wttb the engines tested 
at the l::>oc1ety of Art:s tru~lt~, tho ~ork done in .compressing mny 
be regarded from th1s pomt of vtow as a 'l''anflfe neglifJeablt. Jn 
the report of tho judges tho following particulars relating to tho 
fly-wheels of the three ongino11 tested bavo been given:-

i\1 can )JCI i ploery •·clucity J~r ~Cc()nd in 
lineal feet. . . . . . . . . . . . . . . 

Weight of wheel )JCr lndkntod horse· 

Atkiuaou. Cru•slcy. Oritlin. 

3!1 

power in ]leund~.. . . . . . . . . . . 131 !ll j 4 

Wbat must be the periphery velocity of the Hy-wheel in the ca!'O 
of tho Diesel oil engine, and its weight per indicated horse­
power, in order to enable it not only to dtstribute tbe effective 
brake horse-power as nearly as possible uniformly during the four 
stages, but nl-<o to give out in one stage from 47 per cent. to .f9 
per ~c.nt. or the gross. power generated in another stage, without 
ontatbng a g rc'\tor dtvorgonce from tho mean velocity than that 
W~i,ch oc:curred _in tho ~ll.JIO of the throe engines tested. 

1 he otl used 1s descnbod as petroleum. l t was, however, a dis­
till a to of petroleum of tho following composition :- Car bon, 85·13 
per cont. ; hydrogen, 1 f · :ll per cent.; oxygen, o· 66 per cent.; total, 
100 por cent. It was, therefore, a pure hydrocarbon oil. It is 
quito right to describe petroleum a.s a hydrocarbon oil because its 
principal constituents nrc hydrogen and carbon, but' we are not 
JU~tified in describing a pure hydrocl\l·bon oil as petroleum for two 
r eMons. l!'irstly, because it is not petroleum. Hecondly, because 
it can be obta ined from other sources than petroleum. 'I'be 
makers of the I lornsby-Akroyd oil engine claim to get a urake 
borse·power por lb. of crude petroleum, from which not even tbe 
solids have been separo.ted. 'l'he commercial value of 1 lb. of 
crude petroleum i11 less than half tho value of 1 lb. of pure hydro· 
C:\rbon oil, s~ thn;t, if both claim9 ar<: equally r~liablo, the Hornsby. 
Akroyd engme 1s n more oconomtcal workmg engine tban the 
JJiesel oil engine. 1t is claimed that tbo Diesel oil engine is 
noiseless, because no explosion is ~>aid to take place, but this is an 
error. The noise in the case of gas engines and cannons is not 
produced by the explo~ion within the cylind er, but by the impact 
of tbe exhaust gases against the air. The pressure in tho case 
of the Diesel oil engine on t.bo eve of e>.haust is, according to the 
diagram, from 10 lb. to 20 lb. more than the usual exhaust 
pressure, so that, if extra precautions a re not taken to smother tho 
noi11e produced by the imp:~.ct on the external a ir, the Diesel oil 
engine will be moro noisy than existing gas and oil engines. 
There i ~ another cause of noise in machinery, that duo to the 
motion of tho working parts. In point of simplicity of construction 
tho llornsby . • \kroyd is much superior to tbe Diesel engine, and 
will, therefore, in thit~ r espect be leSl! noisy. It semm to me 
that we cannot give a correct description to tbe Diesel oil engine 
without adding a monosyllabic prefix to the word "Rational." 

December 2nd. 01"1.1JOta;H. 

'I'll~ I'Nn;NT·O.I-.FICk: LUlRAR). 

HIH,- On tbo ~9th July last, page 105, you published :\0 article 
on tho .Patent-oOico lJibrary, and in your issue of la.~t week thoro 
i11 also nn nrticlo on tho 11amo suhject, criticising with some 
severity tho arrMgomunts which you seem to h:wo approved of 
only four months ago. The impression which a person un­
acqua.inted with tho Liura ry would form from your latest utterance 
must bo most unfavourable. Jie would be led to believe that the 
Library is very imperfect, and that is tho impression you evidently 
wish to convey hy tbo closing words of your article last week, 
whilst four montb>4 ago you spoke of it as "a fine collection. " You 
alij() cnll attention " to tho importnnco of a good catalogue," 
thereby implying thnt tbe present catalogue is not good. 

I am afra1d thnt J shall be looked upon as a partial v. itness, 
having had a good deal to do witb the Library. 1 was responsible 
for recommending tho purchase of some thousands of volumes, 
and many a battle 1 have fought with the experts of tho 
Stationcry·offico, who thought they understood the requirements 
of the public nod the scope and objects cf the LibrAry better than 
I did. You comrnre it unfavourably with the British MuEeum, 
which, ovor since tis foundation, has been in a position to claim a 
copy of every English book published. But oven in this depnr t­
mcn t the Patent·olfico Library has uo reason to be ashamed of its 
collection of technical, industrial, and scientific literature, espe­
cially M regards tho Transactions of societies. The British Museum, 
however, has no rights over ,\mcricon and coutinental publishers, 
and, as regards foreign books, I have no hesitation whatever in 
claiming on behalf of tho institution witb which I was so long con· 
nected a marked superiority O'l'"er the British Museum, tmd over 
every other library in l~ogland. When the J{oyal Society's 
"C:~.talogno of Scientific J>apors " was beiog compiled, the editor 
and h is staff spent many weeks at tbe Patent-office Library, work· 
ing upon books which wore not to he found elsewh ere in London. 
I remember many instaucos in which personli have been referred 
to tho Patent·otlice Library by the ofl:ictala at the British M usoum, 
and on one occ~U>ion this was d ono in my bearing . 
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'o our sugge~tion lb~t ~ book should not be placed per manently 
upon ~be Hhc!vos unt1l 1t had undergone a period of probation, 
when 1ts menta should be weighed by a body of experts 11tamps 
you as a ~arbarian in literary matters. Jf adopted tLe

1 
Library 

woul~ be 10 a sts:to of constant Hux, and you would be amongst 
the first .to complam. What would you say, if you found th'lt a 
book wbtch. you had commlted, l!ay ten years ago, and wished to 
!ook a t ogam, bad beeu removed by order of the experts! Nothing 
ts sacred to persons of that class, and they would even loy 
profane hands on tbo early volumes of 'J'H E ENUINJ;EJI to make 
room for something more "ut! .to date." It just occ~r11 to mo 
that sove~al volumes or the Bntr~h l\Iuseum set of your journal 
~ant tb.~ tndoxes, and aro therefore partly uselcs~;. The "idElal 
hbrary, to usc your ph .. ase, mut>t con~in not only book11 of the 
prosontduy, but aiHo those of the past, tn order that a true view 
or the bi~~ry of .a l!uhjoct may be nrnved at. 'l'beee a re day~; of 
retrospection! as ll! proved uy tho purely hi.'Jtorica) articles which 
are constant y appearing in your column.s. I was very much 
struck by at~ ob.sorvnt10n made to me many years ago by a well . 
known publt~b~r and book~eller no~ dead. Speaking of the 
Patent·otlico Ltbrary be stud, " J t IS your business to coUect 
cos~ly hook3, which few can afford to buy, and so-called ' ru iJbish' 
wbtch few can afford to keep. 'l'ho rest will take care of itself." 

1 ~avo very little knowledge of tho Dewey system of classi6cation 
but tt appears to havo one merit, for it can be worked out to any 
number or places or decimal11. Hut :~ofter all it seems to me as a. 
Jl.ractical librarian, that it mattera little what system of clas~ifica· 
toon be n~opto~ , so lo~g as a book can be readily found. 'fb o 
Pate~t-on•ce L1brary 181 rut you know, housed in temoorary 
premtses, hut wbon it is re-establiHhed in its permanent Jiome J 
sur~so that a copy of tho catnlogue of nntbors and subjects 
boanog tbo "prOB:!·mar k " of ench book will he provided for the 
usc of !cadera. I do not seo why a person who only wishes to consult 
a. p~hculnr book or books, or to make a !Search on some restricted 
subj~ct, s~ould ,be calle~ upon to master a comJJiicated system of 
claQS1ficat1on. Tho menta of Dewey's method did not seem to be 
so apparent to you on tbe :l9tb of July as they. are now. J hope 
that some of your readers who have acton! practical experience of 
the present arran~toment.~ will come forward and state their views 
on tho matter. . Hut, however. f'la~>?rate the catalogue may be, 
!lnd ~owevc.r tm.nute tbe classt6cat10n, the "living voice" of the 
mtelhgent hbranan whose heart is in his work will still be useful as 
a guide, and tbis, I believe, will be found at the Patent-otlice 

76, Dartmouth Park- road, N. W., RICH.\HO H. Pno~s~H. 
N ovcmber :30th. 

( We are sorry. that Mr. l'ro~er should have so entirely mis­
~ken tl!e mean.tng or our art10le on the Patent-office Library. 
'1 ~at f!-rtlc!c wn.~ m tended to a~ vocnte tho construction of a ;·ompl~e· 
sc1ent16C hbrary round tho ex111ting collection as a nucleus. 'fbere 
aro. at prese!1t limitations to tho scope of tbe Pntent-office Library 
~vh10h we w1sh to soc re~ovcd. We do not question for a moment 
11is uEofulness, as far as 1t goes; but even Mr. Prosser to whom 
very much of its present position it! due, cannot claim th~t it cover11 
completely all branches of science. It is the library of tho in­
ventor, .not of tbc scientist. With regard to the catalogue we 
wrote w1tb tho first volume of the latest edition before us. 'We 
h!lvo n_o ~esi~tion in oo.ying that it does not give the slightest 
dtrcct md1e&:t1on. of where a book is to be found on the abelves. 
Mollt largo hbrar1e~ bavo nov.•.a·days card slip catalogues arranged 
? n flOW~ llylltom. f r t~ero is sue~ a thin~ .at the Patent-office, it. 
ts ccrt.mnly not place? Ill a. prommeot po..'"ltton, and we imagice but 
few readers know of t ts exiStence. How .Mr . .Prosser has managed 
to construe a few words of praise of the British Museum into an 
unfa,'ourablo comparison hetweeo it and the Patent-office Libra.ry 
we nrc at a loss to understand, aml a lso we fail to sec what ground~ 
Mr. Pro<>Sor has for supposing that we advocate the removal uf 
hooks that have once appeared on the shelves. Rooks under COil· 
sideration mil-(ht ho put on &pccial shelves. Our article of tho :&9th 
July wa<t descriptive of tho temporary premises, was in no seru:c 
critic~ I, a1~d was written bofor.e the now cat.al_ogue appeared. I tend 
by nn unb10~3cd person, we thtnk no contradtction between the two 
articles in quest1on will be found.- Eo. E.) 

S1n,- l have read your a rticle on tbo Patent-office Library wit.b 
much interel!t. Permit me to supplement your excellent comment.:! 
with a few romnrks and criticisms. 

Tho l'aten~olfic~ Li~rary oc~upies a peculiar position. 1 t is very 
largely a nat1onal mst1tut1on, mtended to subs3r ve a special pur· 
pose. That purpoMe i~ to ~ist. those who invent and take out 
patont.~. Jt ts the eas1est thmg 10 tbc world to forget this. If it 
is kept properly in mind, it will be understood that the Libra ry 
is n.ot .to be. judged by ~rdinary r ules. What might be very 
mentortous 10 a freo hbrary, for ex:~.mple, might be quito 
wrong. ho~c. Wha~ .might an.swer.admirably, or even be of vital 
necess1ty 10 the Br~tt~h .Museum L1brary, or that of the Guildhall, 
may be quite out of place in tho P:~.tent.office Library. This last 
must he judged on different ~rounds. Take, for example, the 
British .Museum system, by whiCh n list has to be banded to the 
librarian, and tho. reader has to wait, sometimes for a long period, 
before he gets h1s books. '!'bat system would bo quite out of 
place in the Patent-office Library, in which the reader ought to bo 
able to help himself to what be wants with little or no aid from a 
librarian. 'l'he Patent-office Library is used by busy men for 
reference, far moro than for reading, and everything should be 
dono to roduco the labour and time spent in referring. l t is not 
easy, with a duo regard to your tspMe, to make what I mean •1uito 
clear to those who do not use the Libmry for professional purposes. 
Those who do will recognise at once the force of what I say. 

My memory ell.l!ily carries me back thirty . five yean to tho 
timu of the (:roat Exhibition of 1862. The whole of tho books, 
specifications, and so on, of tho Patent-office were then stowed 
away in the dis mal corridor<~ of the ground floor in Southampton­
buildings. J t was an old joke that access was obtained to tho 
Patent-ottico from Quality-court through n passage, on one ~oide of 
which Will! tbo office of tbc Commissioner in Bankruptcy, facing 
which wns tho office of tho Commissioner in Lunacy. Tbe intelli· 
gent foreigner re~ardod tho J,ihrnry with laughter and contempt. 
'l'hen came t.ho hbrary nearly at the top of the bouse, and as 
years went on the indefatigable labours of i\lr. Richard Prosser, 
a.Rsi8ted by the late ~I r . Allison, worked wonders. l\1r . .Prosser 
had a terribly uphill ba.tUo to fight. Hed tape bound the Patent· 
oflico. A <lo·nothing policy go"erned ever y one. But in the entl 
.Mr. ProsMcr triumphed, Md tho Library became worthy of tbe 
nnme. But up to tho time when 1\lr. Prosser reti red and 1\lr. Allison 
died, thoro was no adequate catalogue, and J think one reason 
was that .Mr. Allison was a cataloe-ue in himself. Everyone who 
wanted to consult books on nny suhJect went t o him. JJis courtesy 
wa.s boundless, and knowledge of what was in the Librnry compre· 
honsivo and yet detailed. l\lr. Prosser n<> longer guides ; 1\Jr. 
Allison no lona'er helps. 'l'wo special, peculiar, and invaluable 
features of the Patont-oflice Library arc withdrawn. In their stead 
wo must bavo ordinary methods of working. 'fhe patent-offico 
must be run on orthodox lines, witb librariaus and derks and a 
catalogue. The question to be d<>cidcd then is reduced to this: 
Is the catalogue the best possible; is the arrangement on tho 
abclvcs the best ~siblo, for what i<J above and beyond all others a 
national reference library I l in common with many others who 
usc the Library do not regard either the catalogue or tbe arran~e­
ment.R as tho best. But I live in bnpo. J know that the uishng 
prerui~os a rc temporary. It is uo disparagement to those who now 
control it i r I suggest that wben tho new premises are ready and 
the transfer t.akol! place, i\lr. Pro~ser should be !\!!ked to give his 
Msisto.nco in completing tho work '~bicb be began. 

In saying that 1 am not satisfied that tho Library is now all tbat 
it might bo, it is probable thnt I shall lay myself open to censure. 
I r egret this, but I cannot help it. A somewhat extensive know. 
lodge of librarians convinces mo, tirstly, that every librarian bas a 
t~ystem of bit~ own ; bucondly, that his sy11Lem is t.be best possible ; 
thirdly, that the arrnngoruont uf hi::~ own librury cMnut }JIJSsibly 

• 
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be bettered until he gets more money ; ln.stly, thn.t no library ever 
hn.s ruoney enough spent upon it. I do not suppose that 1\lr. 
llulwe, the Patent-office librarian, is an exception to the general 
rule, and it is not likely that he will be satistied with what I have 
written. l do not mean, however, to imply for a moment that be 
has not done his best, and 1 do not suppose that be holds that be 
ia above criticism. I admit, however, that it ~eems scarcely fa.ir 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 overhnuling of nil the arrangements would need. 1 
must rest content with the asser tion that the Patent-office Library 
cannot be considered perfect while thoro remains to be done any­
thing which can facilitate the labours of lawyers, engineers,:chemists, 
patent agents, or indeed of anyone of that great army continually 
engaged in developing our nntiona.l industries. 

'f bo 'l'eruplo, December 3rd. THOM~l> P INCH. 

CE:UI!:NT SPECIF'WATIONS l''OR MARINE WORK. 

!o\ut,- 'l'he usll:ll specification for cement for this class of work 
imi~t:l upon a high tensile strain test, and also a high specific 
gravity. Four hundred pounds per square inch for a briquette 
m:~.de of neat cement a t seven days, and a specific gravity of 3 ·15, 
a re by no means uncommon stipulations. 

A high tensile strain result <'.an bo obtained, to a. certain extent, 
by bard burning and fino grinding ; the bard burning also tends 
~wards .a high specific gra~ty, though the fine g~inding i~ agaiu~t 
1t. A h1gb percentage of hme, however, means h1gb tens1le st ram 
result:J and high specific gravity, and is the means generally 
emJ!loyed by manufacturers to obtain these results, and so ma'.<e 
tbetr 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, 
vlaces them in water, and examines them from time to time, to 
see whether the cement shows signs of blowing ; be is generally 
sat isfied should such signs not be very pronounced. This test, to 
my mind, is very rough and ready, as a very heavy percentage of 
limo requires to be present before the cement cakes show marked 
signs of blowing. The fact of the test briquettes withstanding a 
tensile strain of 400 lb. or more, and having n specific ~ravity of 
3 ·15, is sufficient in itself to prove that the cement conta10s a con­
siderably greater percentage of lime than tho 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, I imagine, to make 
sure that each particle of silica, or alumina, shall have a par ticle 
of lime adjacent to combine with, when the proper time comes. 
\"ery intimate mixing of the ingredients will effect this to a 
certain extent; but there is always the probability, if only just 
sufficient lime i11 used, that part of the ~ilica and alumina may 
escape contaet 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 h~ to be employed in work harriening in 
the atmosehere, or in fresh water, but when the work or concrete 
is to be placed in sea water whilst in an unset condition, this 
oxcess 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 
o~ blocks and other concrete work exposed to the atmosphere, the 
element of tho carbonic acid present plays an important part ; a 
~:~mall excess of lime may here be an adyantage, whereas tho 
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 t ake place, have been fully investi~ated 
and described by Dr. W. MicbaiHis, and it is to the disoovenes of 
this eminent chemist that I wish to draw the attention of English 
engineets. 

Dr. W. Michaelis 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 
Nndory Niidor, a Hungarian engineer, bas quite recently been 
drawing the attention of his continental brothers to the importance 
of Or. 1\!.icbai:His' discoveries; so it would appear that it is not only 
in Bngland that these discoveries have been somewhat neglected. 
JJr. Michaelis discovered, and conclusively proved, by exhaustive 
oxperiments, carried on over a period of many years, that the 
di&;ntegration 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 sen 
water, and naturally the injurious salts contained therein, to gain 
access to and abstract tbe lime already in combination with the 
silica and alumina in the cement, so in tbe process of time dis· 
integrating the whole mliSS. He explains that the agencies at 
work may be classed under two headlDg!', i.e, (1) those that tend 
to the hydraulic hardening, or, as I will put it, conl!olidation of the 
mass ; (2) those which tend to crystallisation, or expansion of the 
mass. f'ree limo in the cement, and the sulphates in the sea water, 
come under the latter beading, and as the expansion increases they 
are gradually admitted to the heart of the work, which, if it bn.s 
not become sufficiently consolidated to resi.st their attack, is finally 
dissolved and crumbles away. 

Of course the chemical action that goes on in concrete immersed 
in 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 hn.s been placed 
;,~ :<ilu. But the action is ~oing on nevertheless, and should the 
crystalliaat ion forces predom10ate, which, with a large excess of lime 
in t.be cement, they are bound to do, the failure and destruction of 
the mailS is only a matter of time. 

l have examined a good deal of concrete in sea work, concrete 
only exposed at ebb of spring tides, and which was built in :rittt. 
My o:tperience is that in most ClU!OS tbe matrix is not bard, but of 
a fair ly tough putty-like consistency easily scraped away with the 
point of a penknife. l think that Dr . .Michai:ilis' 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 tban mud. 

In conclusion, I would invite those interested in this subject to 
read, if they have not already done so, De. Micbai5lis' contribntion,q 
to the Minutes of " Proceedings" of the Institution of Civil Engi­
neers ; also extracts from other J?Ublications-tbey can then judge 
for them:;elves whether I am ngbt, or not, in suggesting that 
11pecifications for cement for sea work should take a very different 
form, or if this is not to be, that engineers should adopt the alter-
natives advocated by Dr. Michaelis. J OHN L. WATSON. 

Allen-street, Kensington, 
November 28th. 

~tn,-Mr. de Michele's statement about testing cement with 
11and is reasonable considorin~ the different kinds of sand that 
exist. In his cement specification which be s-1ves in THE E~OINf:EH 
of the 2nd in~t., there are tensile strengths gwen for seven and four­
teen days, showing an increase of 50 lb. 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 lb. per square inch 
for seven days, and even occasionally are over 450 lb 1 

'l'bree briquettes appear to be scarcely sufficient, as even tho 
most skilled tester at times has a.ooidents in making experiments 
as to the strength of the cement under observation. The quicker 
the st rain is applied the higher the result, and in most machines 
the greater jerk the weight givtls on the bar, often giving a result 
10 lb. higher than the t ruth. This seems to point to moderation 
of application of st rain. The specification contains nothing about 
the specific llravi ty or even the weight per bushel of cement.. 
Does Mr. de l>licbele claim that t.hi:; is not necessary in a specifica· 
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tion 1 It is high timo that th~ con_stitueu~ of concre~ otb~r than 
cement received more attentiOn Ill drawmg up specifications of 
important works thn.n they often do, as the clean.lineas, sbarpne;os, 
si".e and character of the hallast used affect the ultunate result qmte 
n.s ~ucb as the quality of the cement does. 

Bushey Heath, Hert.'l., At.Jo'HBD K H t1 llSK. 
December 5th. 

SAFET Y MOUNTINGS F OR EMERY WHE!!:LS. 

SJH.-1 have naturally perused with gTeat interest the corre­
spondence you have been recently publishing on tb~ subject. H 
it be true that there is nothing new under t he su n, mventors are 
cer tainly the last people in the world to recognise it, and of 
re-inventions there is no end. 

Yo11r readers ba ve been taken hack to earlier and ear lier 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 E rnest L. Ransome, in tho drawings attached to which may be 
seen the identical a rrangement illustrated by Mr. Sterne. I have 
a copy here, but anyone can satis fy bimsoU by a visit to the Patent­
office. 

One of my earliest experiences with this shape of emery wheel­
viz. a th'ckoned cent.re and a correspondingly-shaped stde plate, 
wbi~b nntllrally permits of a very large bole-was in 18i0, in which 
year I fi rst becam~ connected with .Ransome's ~a.tent Stone Com­
pany of which Str Henry Bessemer was cba1rman, and I well 
reme:nber such shaped wheels being made for a large Liverpool 
firm. Later on, when a paten~ was taken out for a practical.ly 
identical article 1 wrote in a. fnendly way to call attentiOn to tbts, 
and saying I sb~nld, of course, continue to use this shape whenever 
I thought fit, and I hn.ve, in common with other makers, constantly 
dono so. 

The idea is tmdoubtely good , and probably the only reason why 
it bas not been more generally adopted is simply that there ill 
practically no call from <:onsumers ~or this or any <?thor "safety 
device," because there ts substantla.lly no danger Ill the us~ of 
emery wheels running at the usual surface speed of about a m1.le n 
minute and mounted in the common manner between two tron 
side pl~tes; 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. actua~ w.>rkman is in~nitely more 
likely to be damaged by a falling chtmney pot, a. rest1ve horse, or 
even crossing an orriinary stre~t, than b~ n bu~ting emery wheel; 
and the very fact of the at tentiOn that IS exc1ted by the very few 
occn.sions of personal injury is nn added proof of tboir rareness. 
Natural grindstones come to grief infinitely more frequently than 
artificially-made emery wheels, n<>twithstanding that the makers 
of the latter are many and the experience of some.of them !s of a 
very superficial character. In my own twenty.e1ght years expe­
rience of the par ticular trade, l am thankful to S.'\Y the num~er of 
accidents of which I have become aware hi\S been exceedmgly 
small and in almost every case bas been clearly t raceable to such 
a sbo~king disregard of the most elementary rules of mechanics 
and common sense n.s absolutely invi ted disaster. Most of the 
older makers could 611 many of your columns with a recital of the 
startling experiences they have passed through in this direction. 

While unwill ing to obtrude too much personal remark, may 1 be 
exc~sed for say~ng that with all the running, b.oth for trueing and 
test10g of certamly over 100,000 wheel~, durt~g the above-_men­
tioned period, not n. workman bas been mcapac1tated by acc1dent 
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 danger to creep into the minds of those who have 
not carefull v studied an interesting nod useful subject. 

Westcombe-bill, Greenwich, S.E., A. B. B,\TEMAN. 
December 3rd. 

SNAKES AND SAFETY VALYES. 

Sm,-Tbe motto, "Truth is Stranger than Fiction, " appears on 
the cover of one of your contemporaries, and the editor certainly 
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difference in efficiency would, of course, be very great, aa in the 
Bodmer design th~ !'ir inlet1 for example, . ie exactly wher:e it 
sho11ld not be. ThiS IS, however, yet another IO'!tance of how httlo 
often stands between fail11re and succeas. MARl~ !<. 

LIVE STEAM FEKO-WATER HEATERS. 

Silt - 1 believe that I have read all the articles which you have 
writt~n on this subject since that written after your experience 
with the Oriole. Indeed, the interest croated by reading some of 
these articles was such that I selected one of the best ~xampl011 _ of 
machinery and boilers which I bad, and fit ted a Kirkaldy live 
steam feed -water beater. The example of machinery and boilen 
was produced by Messrs. Palmer's ~bipbuilding and Iron Vom 
pany, J a.rrow·on-Tyne, than whose productions, for economical 
results, there are few to equal and none bet ter. _ _ , 

H erewith I give you fi!Plres, taken from the cb1ef en~meer ~ log 
for two voyages immedtately before and for two tmmedtately 

, Time on Dis- A veragc Daily con-'Total con 
N um 'bor whole tan co S~iog speed, J tiumptlon I snmption 

of voyage steamed e, knots per of coal, or cool, 
voyag1lll_ day11• h:S- miles. dy. hr. min. hour. 

1
tons cwt. tons. 

19 64 6 12,414 60 18 60 10 •47 87 0 1,9~8 

20 12 11 13,110 61 ll 35 I0-93 37 1 I 2,072 

1\irl-aldy's Lia, &w,,~, F u.d-11Xliel' JJ w.te~· Filtfxl. 

21 

22 

65 19 

67 6 

12,743 

12,414 

(11 20 so 
50 4 37 

10'7 

10' 47 

37 12 

37 0 

2,018 

1,954 

after the feed-beater was fitted. An examination of these figures 
will show that, in this case, not the slightest reduction of coal con 
sumption was obtained. Nor is thid the only example i I have 
five others. But, nevert heless, a live steam feed· heater lll u~eful , 
not because it sometimes won't save coal, bnt because botlers, 
when t heir feed is heated, behave themselves better ~han .wh.en it 
is not heated, and they look more re6nt>d when exa.mmed mS1d.e; 

If steam must be used to heat feed-water, why not use Wetr :;, 
which is the only theoretically correct and practically perfect 
system, and about which there is no mystery ? 

November 29th. ALE.SANDE!l DAJ.n tll l' L£. 

THE INSTITUTION OF Cl VIL E NGI NEKRS' ENTRANCJ<; 

EXAMINATION. 

Sm - 1 think your correspondents have overlooked the only 
real linevl\nce in connection with the e~amina~ion for election as 
assocmte members-I mean that no certificate IS sent to a success 
ful candidate. 

It seems only fair that those who have been put to the trou~le 
and expense of sitting for the examination should ha~e sometbmgf 
to show for it, more than those who have not had thiS to do. 0 
course, present associate members could sit for examination and 
so gain this cer tificate. 

I bole you wi:J find space to p1int this le~ter, and that ~e 
Counci , while there is yet time, may see tbe1r way to put tb1s 
right. ONE WHO HAS PASSED. 

November 30th. 

1' 0 ITION OF DRAUGHT MEN. 

Sm,-Will you kindly allow me a few lines in your valuable 
paper to invite any dra.ughtsmau who is willing to become .a 
member of a society whose object is for the betterment of the1r 
pol:!ition 1 I am quite prepared to receive any communications 
upon the subject, and shall be much pleased if a sufficient nu:nber 
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 11nderta.king, and so venture to dub 
myseU secretary pro ten~. J. GlLLAlRD. 

3-1, St. Mary's-road, London, N., 
November 30th . 

ANNUAL DINNER OF THE INSTITUTION 
E LECTRICAL ENGINEERS. 

OF 
does his best to live up to it. As the avowed object of the maga­
zine in question is " to puhlisb true stories of actual experience, 
avoiding fiction ," perhaps you can find space in your columns for 
some remarks on one of tbe true stories which concerns engineers. 

I happened to notice in the current number an illustration of a 'l'HE tenth annual dinner of t he Institution of Electrical Bngi 
snake coiled round a snfety valve, which is apparently discharging neon; took place on Wednesday evening a t the Hotel Cecil, the 
steam in considerable volume, and being !<Omewbat curious to President, Mr. J. W. Swan, F.R.S., being in the chair. There 
learn whether the snake did not fi nd its position rather warm, I was a large gathering, numbering some :.'.70, among whom were 
read the article through, with a.mu<~ement if not profit. the Right Hon. the Earl of Dundonald, Lord ?o!onkswell, Lord 

We are informed that the engineer in charge of the boiler lights Greenock, the Right Ron. G. Shaw Lefevre, the Attorney·Geueral, 
his fir es, but that "scarcely had the water begun to bubble" the Ea~l of 1;-icbfield, G~nera~ Sir R. Harrison (lns.e._ector-General 
when be is called awny, leaving tbe boiler in charge of the hero, a. of Forti6c.'\tJons), Admtral Str W . J. L. Wbarton (Hydrographer 
lad "who bad been about machine shops ever since his infancy, of the Admiralty), Mr. W. H . Preece (President of the Institution 
and therefore knew as much about engines as do many certificated of Civil Engineers), Sir A. K. Rollit, the Ron. W . P. Reeves 
engineers." The next few paragraphs go to show that the com- (A~ont-General for New Zealand), Sir Courtenay Boyle, Sir ,J 
plaint sometimes made about the Lancn.sbire boiler being a slow 0n cbton Browne, Professor Ramsay, Sir Edward Frankland, Dr 
steam raiser is quite unfounded, for we learn that "in the few Ludwig Mond, &c. 
minutes that had elapsed since the engineer's departure " the steam The toast of the evening, that of " The Institution of Blectrical 
wn.s up to 110 lb. The "astounding photographs "-.,Ule cover- Engineers," was proposed by • 'ir Richard Webster. '!'he Attorney 
show that the boiler is of the Lancn.sbire type, none of your new. General referred with emotion, as did several succeeding speakers, 
fangled " express " boilers. to the serious losses which the Institution had suffered during tho 

The hero who knows so much about engines, on finding the pres· past ?ear by the deaths of Mr. Latimer Clark and Dr. J ohn 
sure somewhat high, makes a " frantic dive " for the boiler-house Hopkmson, paying a generous t ribute to tbe value of each. Sir 
1oor '' intont upen saving bis life," and when be cannot get out his Richard then went on to remark that although electr icity bad been 
only idea of reducing the pressure is to get up on top of the boiler known to exist many years previously, yet it was only during the 
and hold the safety va.lvo open, this being, we are told, " his one sixty years of her Majesty's reign that the science bad made the 
chance." 'l'bis evidently would require considerable courage, as great strides which it has done, and he gave a sketch of the pro 
the boiler is " roaring " and " making frantic lunges in hie' direc- gross of telegraphy by land nnd sea, and t raced the history of 
tion." elect rical develovment through all the advances of succeeding 

However, he is baulked in his intention, for there happens to be times till the present day, and concluded by proposing the toa.:'lt 
an enormous rattlesnake round the "supply pipe. " One would coupling with it the name of Mr. Swan, than whom, he satd 
suppose that the writer means this for the feed·pipe, were it not no man was better fitted to bold the post of president. Mr. Swan 
for the first-mentioned" astounding photograph, ' which shows the bad frequently, be added, kept him straight in electrical matters 
snake round the safety valve, and also for the fact that it does not i:J. times gone by. 
seem clear why the hero did not get up somewhere else if the Mr. Swan, in his reply, said that wber~ before the Victorian 
snake were on the feed-pipe. Further, this pipe gets." i_ntensely era the attention of elect ricians had been devoted to preventing 
bot " as the drama proceeds, so perhaps the photograph ts n gbt, but electricity from doing mischief, the engineers of the present day 
no explanation is for thcoming n.s to whether snakes like coiling were directing their energies towards bringing it into ~>ubjection, 
round bare safety valves nt a temperature of ne~~.rly 350 deg. and making it a useful, obedient, and profitable servant . He 

I need not take up your readers' time with the battle of the alluded to the beginnings of electr icity, and to the prominent 
snakes, and will conclude by informing them that finally the hero position it now occupied, and said that throughout the world the 
" with one mighty blow, A'nocJ:& o.tlll~ sofel!J wx},·e," and is saved. ' number of miles of railway or trams worked by electricity could 

December :Jrd. RICHARD McLAREN. be counted in tbousnnds, the number of horse-power transformed 

H IGH SPEED AIR PU111PS. 

SJH,- 'l'be remarks of Mr. Dunlop on the Edwards a ir 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 tho barrel side. 
Thesa features, n.s is well known, a re not novel. What Mr. 
Edwards apparently does claim is the mechanical provult>ion of the 
water into the barrel in such a manner that the shook due to 
impact is minimised, and in a direction which will assist the free 
inflow of air. That these are recognised n.s distinct imvrovements 
is shown by the fact that the ~dwa.rds purop is being very largely 
adopted, and having bad personal experience of its working, 1 am 
of opinion that it m.a.rks 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 
illust rate the value of research and development. 

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

into electrical energy by hundreds of thousands, the length of 
telegraph and telephone lines in millions of miles, and the n11mber 
of glow lampw in tens of millions. 

Mr. Swan tbon proposed the toast of "The Navy, the Army, 
and the Reserve Forces," saying that though be was all for peace, 
yet be realised that some wrongs could only be righted by force. 

The toast was responded 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. J ohn Hopkinson. 

Sir J ames Crichton Browne proposed "Science," in an eloquent 
speech, which was replied to by Mr. Preece and Professor Ramsay, 
and t he proceedings terminated after the final toast, "Our 
Guests," which was proposed by Major-General Webber, and 
replied to by the Rigo t Hon. G. J. Shaw.Lefevre and the lion. 
W. P . Reeves, Agent-Uencral for New Zealand. 
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PORTABLE HAND-PUNCHING AND SHEARI NG I i s p rovided for raising and lowering the material to suit the 
MACHINES. cutters. Althouf?h it is claimed that a couple o f men in 

. . . . . ?Utting a 12in. jo1st bring a pressure o f 120 tons to bear upon 
THE lllu~tra.tl?ns, F1gs. 1, 2, and ~· gwen herew1t~ , repro- 1t, the s peed o f working is not nearly so slow as might reason­

SI"nt two mgemous portable applumces for sh eanng and ably be expected. It will bo observed that th e leverage 
punching joists, angles! tee, and channel irvn by manual obta inablo is very great. The engraving of the punching 
labour. Tho constructiOn of both lhcs'J machines is simple. machine sh ows the dies arrangl"d C 1r making h 'Jics in the web 
Thoir operation s, it will 
be seen, are based upon tho 
same mechanical principles. 
Tho section to be sheared 
is introduced between suit­
a.blo upper and lower knives 
in the open space sh own, 
and intense pressure is 
brought to bear upon it at 
the desired point by tho 
u ppor outtor through tho 
medium of the pressure bar 
c1, Fig. 2, and tho syst em 
of levers g lit 1 m~ l, the bar 
c1 bein g excentrically 
pivoted, as s ho\vn. The 
cutter s are supplied of 
ditlo;ent shapes to suit tho 
seotion to be operated upon. 
Those sh own shear one­
half of the H seotion at 
one o peration. T he upper 
cutter / 1 is lowered to its 
work by releasing a. s pring 
on the handle / 1 ; the pres­
&ure bar c1 is brought to bear 
upon the cutter by releasing 
the lever c'!, a wedge b being 
introduced to make a. close 
fit. The lever g is next 
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 
t op o f the lever (I aro 
two pawls i j, which gear 
with the teeth of the ratchet 
levers m 1 m~. The serra­

Fig, 1- HAND SHEARING MACHINE 

tions on both these levers aro o f different sizes, the lever 
having the larger-sized teeth boing used to depress the lever 

c 
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Fie . 2-SHEARING MACH:NE 

L 

(I by means of the hand lover l, _while the lever m'l. serves_to 
m:~ointa.in the pressuro on the arttcle under operatwn, whtle 
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F ie. 3-PUNCH ING MACHINE 

the hand lever lis brought up again to its ':erti~al position 
to s tart a fresh s troke. A roller support, shown m F1gs. 1 and 2, 

of a joist. The essential features of the machine are simih1.1 
to that abovo described. Thoro must be many conditiom 
whore such appliances as these would be a boon to cngincrrl', 
contractors, bridge and s hipbuilders, and others. TbP 
machines, which are s ubstantially made, are being introduced 
into thili country by Messrs. R. Becker and Co., Rivington­
streot, Curtain-road, London. 

INSTRUMENTS FOR MEASURING SMALL TOR­
SION AL STRAI::\ S.':' 

By E. G. CoKER, B.A., B.Sc., M.I.~J.E., L~te Scholar of Peter­
house, Cambridge. 

THE advances made within recon t years in the scientific testi~ 
of engineering materials have caused great attention to be paid to 
tho design of instruments for measuring small strains. By far the 
greater number of such instruments have been de,;sed for 
measuring the small strainR of extension or compression in bars 
subjected to a direct pull or push, and but little attention ha.s been 
paid to instruments for the use of engineer~', in the measurement 
of the small stl"'lins in a bar subjected to twist. 

Tho object of the present paper is to describe two a rrangements 
of apparatus intended for use in engineering laboratories and test­
ing houses for measuring such strains, and for the determination of 
the modulus of r igidity. 

l!:ach instrument is wholly supported by the test bar, being 
secured thereto by screws, which grip the bar at two transverse 
sections separated by a known interval, and the relative angular 
di~placomont between those two sections is measured directly. 
Thu in<trumonts arc ndaptcd to measure both large and smnll 
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separated and the micrometer screw must be advanced until the 
circuit is' again completed a.s indicated by the galvanometer 
needle. Tho number of divisions through which the screw bos 
been turned affords a meMnre of the angular displacement, and it 
only remains to calibrate these readings in term<~ of angular 
measurement. The calibNition is effected by reference to the 
grndnated circle and vernier plate. 

The micrometer screw is set tangentially to the radial a rm, and 
therefore its indications a re nearly proportional to tho tangen t of 
tho angle moved through, but if the faced end of tho P<:r_ow is 
alwnys maintained at or about its central position, the error mt ro­
ducod by taking the readings ns directly proportionn~ to tho 
angular displacement is relatively small compared wtth_ tho 
quantity under measurement, nod mny be neglected. To cahbNite 
tho instrument it is therefore only necessary to measure the 
number of divisions corresponding to a small angular displacement 
of, say, 101, and this is OII;SilY. accomplished by setting the inst~u­
mont in position with tho c1rcmt complete, and afterwards followJOg 
up a known angular di~placement of the vernier plato by tho 
micrometer screw. 

A single form of detector galvanometer, in circuit with a single 
dry cell, bas boon found to be a convenient arrangement for 
indicating when contact takes place, and the feeble curre.nt 
rPI'}uired does not injure the contacting surfaces. It is ~ent~a\ 
that the graduated circle be set accurately upon tho bar, Wlth 1ts 
plano perpendicular thereto, and its centre coinciding wi~h tho 
longttudinal axis of tho ba.r. An arrangement bas been deVIsed to 
effect this, consisting of two similar and ~qu~l clamp bars, the 
eyAd ends of which take over outwardly-pr~Jectm~ cones a_rran~ed 
diametrically upon the chuck rto.te and nng. Each roam 1 1eco 
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bas one dogroo of freedom with respe~t to the clamp \xlrs, and 
therefore two degrees Clf freedom with respect to the other; those 
degrees of freedom are sup(>resstld by projecting plates fitting 
against corresponding projections on the main pieces, and this con­
nection makes the appal"'ltus o. rigid whole. The bnr i, now in­
~rted, and the screws adjusted by hand as accurately M possible. 
The clamp bars a re afterwa rd'! removed, leaving the two main 
pieces accurately spaced on the bar, while the graduated circle 
remains perpendicular thereto, and very approximately centred . 
The light cont.a.ctiog arm is then clamped 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 arrangement described above, and tho band­
operated chuck plate may be replaced by a form of self-centering 
chuck described below. An example of tests made with this 
apparatus is given helow. The te~t bar was adjustably secured at 
one end, and a balanced lever of fixed length secured upon tho 
free end, and hung from tho a rm of a scale beam. The load wa.s 
applied by placing equal weights in the suspended pans of tho 
balanced lever nod scale beam, so that bending movement was as 
far n.s possible eliminated. Before making a reading, the torsion 
arm was brought to a hori1,ontal position by aid of a spirit level. 
Tho mean of the calibration tests gave 18 · 6 divisions of tbe micro­
meter screw as corresponding to an angular displacement of one 
minute of arc. Turned bar of Be~•ern"r stenl, length under 
measurement= JO·:.!flin, diameter= 0 · 747in., ton!ion arm = 15in., 
1. constant. 

FIG.5 . 

The figures in the first column give tho load m the pan at tle 
end of a constant a rm:-

Lol\d, Re ldlng. Diff orot co 1. 
pounds. 

0 0 ··········nu . . . . . . . . . . . . ~ 

1 . . 2U . . . • . · · · · • · · 2• • • • • • • • • \1 

2 61 . • . . . . . . . . . . • .. ,,· . . . . . . . . . . . 
~. 7 8 • • • • • 0 

' 2U' . . . . . . . . . . . . . . . 
4 . . . . . . . . o. lOS . . . . . . . . . . o • 2'; 
5 . . . 0 • • 0 • • • 128 . . . . . . . . . . 2tl 
0 . . . . . . . . . . 16 l . . . . . . . . . . . . ~5 
7 . • . . 1i9 . . . . . . . . . . . . ~6.1 

• • • • • • -V s . . . . . . . . 200 . . . . . . . . . . . . 26 
0 . . . . . . . . . . 231 . . . . . . . . . . . . 25 

10 . . . . . . . . . . 2:)6 . . . . . . . . . . . . 2i 
11 . . . . . . . · · :!~S · · · · · · · · · · · · 2 t 
12 . . . . . . . . . . so; . . . . . . . . . . . . ~u 
1 s . . . • . . . . . . ss.s . . . . . . . . . . . . 25 
11 . . . . . 0 

• • • • s:;s · · · · · · · · · · 26 
) ~ • • • • Slil4. • • • • • • • • • . • • n.~ 

" • • • • • • -'U 
16 . . . . . . . . .. 410 . . . . . 0 • • • • • • 2.11) 
) -, 4 s~, . . . . . . . . . . . ._ .. , . . . . . . . . .. . 
18 . . . . . . . . . . 460 . . . . . . . . . . • . 2.S 
lU . . . . . . . . . . ~ ·. · · · · · · · · · · 2S 
20 .. . .. . . . . . .. .. .SlO . . . • . . .. . . . . . 

{ = length or the bar , 
d = diameter, 

T 111 = twisting moment1 
IJ = relative angular Clisplacemcnt, 
(.' = modulus of rigidity, 

'!'bon for bars of uniform circular i<OCtion 
3~ T m I 

C = w d~9' 
and we bavo for this test bnr 

C = ll,i90,000 lb. per squnra inch. 
A second test gave almo~t identicnJJy t?o.same resnlts. 
Tho performance of tho n~strument IS hti?1ted by the accur;~cy of 

the micrometer screw, 1\nd 1n the present Instrument the smallest 
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nngular displacement capnblo of measurement is about four 
~o<..-onds .of nrc. . As the ~nta.ctiog bar is not hca.vy, no difficulty 
HI expeneocod 1n halancmg 1t, and therefore its length may be 
considerable. This form of instrument is therdore adapted for 
moa.suring the strains in long tost bars. 
~e second f~rm of ~pparatus differs from the preceding in om­

ploymg a rea.dmg m1croscope to ob~ervo tbo relative nngulnr 
disp~ace~en~ of a radial line. upon the vernier plate. The edge of 
a th1ck wtre IS a very convomont line for observation, and bM boon 
used with notable success in an extensometer designed by Prof. 
Ewing-" Proc." Roy. Soc., May, 1895. Tho instrument is 
shown by Fig. 2, in which A is the graduated circle mounted 
upon!" chuck. B, and furnished with a vernier plate J, an a rm 0 
ot wb1ch carnes a wire P. A reading microscope is carried in tbe 
sloove .R of. an arm S mountod upon the short cylinder C, which 
latter ts gnpped UJ.X>n the test bar by screws. Tbe rending micro­
scope bas !ln eye:pi~Ctl T provided with a glass scale, and a rigbt­
augled pnsm U IS mterpoeed between this anrl the objective W 
so that readings can be easily taken. The tube Q is free to slid~ 
or rotate in ita guide R, but in order to readily focus tbe wire this 
latter is carried in a frame X, pivoted upon tho vernier plato J 
and adjusted by a screw. ' 

Tbo microscope arm is secured to tho cylinder C by a divided 

• 

Fig. 4 

c >llar, the two halves of wbicb are ~ivoted on one side and tho Cree 
ends aro clamped by screwl!. 1f it IS desirable that the telescope 
he turned round or releMed altogether the screw may be thrown 
out of eog~emont. Since the difference between an arc and its 
corresponding chord is an infinitely small quantity of tho third 
order, when the arc i~ an infinitely small quanti ty of the first, the 
readings of the microscope scale may be tAken as directly propor­
tional to the angular disp lacement, and the calibration is Elffectcd 
by moving the wire through a definite angle of 101, and noting 
the equiva lent reading of the micrometer eye.pieco. 

Tbis instrument is furnished with an improved form of clamp­
}' i6'. 3-coosistiog of a pair of divided collars a, tbe halves bomg 
pivoted together at b, and secured by nuta c. The collars nro 
wedge-shaped in radial section to engage with corresponding wide­
angled fVOOVes upon the chuck plate and cylinder, only tho angled 
sides bemg in contact, so tbnt the collars are readily fixed wben 
required. The lower halves d of the divided colii\TS are connected 
hy one or more distance pieces t, so that when the former grip 
their respoctive grooves each pioco bas one degree of freedom with 
respect to tho clamp, and this can be suppressed by a pin or by 
the frictional grip of the collars, thereby causing tho parts to net 
as one rigid whole for setting the instrument on tbe har. The 

, • 
• 

FJC S. 

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

Tbere are throe c:>ntering screws A1, the outer cylindrical ends 
of which a re supported in guides B', and prevented from rotating 
by pins Cl en~aging with slots ~:)l, cut in the screws. The screws 
work in rotatmg nuts DI, provided with bevel pinions El, gearing 
with a band·oporatod bevel ring 0', so that all the screws nre 
advanced or receded together. An additional pinion H I is pro· 
vided, operated by a key fitting on ita squared spindle Jl, so that 
tho screws are firml y g ripped upon the bar. 'l'bo inner ends of 
tho nuts bavo a colll\r benring Kl, so that tho stresses a re borne 
by tho body L' of the chuck, nod tho bevel ring is prevented from 
Eciziog by bearing· plates and an adjustable ring .MI at the back. 
'!'his bevel ring can be slid back to allow any screw to be separately 
adjusted. Other modified armngements of the chuck have been 
tried, in which tbe guide pins have passed bodily throu~h slota 
cut through tho inner ends of the screw, and tho screw patrs have 
boon inverted, but those modifications have not a nswered well. 

An example of terlts made with this form of apparatus is 
appended, the same B:JSSomer steel bar being used :- Mean value 
of calibration test, one minute of arc ccrresponds to thirty-six 
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divisions of s::alo. L9DJith under measurement, Sin.; diameter , 
0 ·747io. ; torsion arm, l;~in., a constant: -

~~. Reading. Dllfercnccs. 
0 . 0 0 0 •• • • • • soo . . . . . . . . . . 41 
1 • . . 0 • • • • • • 759 . . . . • • . . . . . . 41 
2 o, , , • , •• , , i JB • • • o oo • o • • • • At 
8 • • • . . . • • • • U77 • • • • • • • . . • • • ft 
4 •.....•••• 686 ....••...... 40 
s . . . . . . . . . . 600 • • . . . . . . • • • • 41 
6 • • • . . • . • • . 6M . • • . . . . • . 42 
7 • . . . . . . . . • 618 • • . . . • . . . . 0. 42 
s . . . . . . . . . . 471 . . • • • . 0. •• • • 41 
9 0. • • • 0 • 0 0 0 480 0 0 • 0 • • 0 0 • 0 • • 41 

10 0. 0 • • • • • • • 880 . . . . . . . . 0. 0. 40 
11 • • . . . . . . . 0 849 . . . . . . . . . . . • 40 
) 2 . 0 • 0 0. 0 0 0. 809 . 0 0 0 0. • • • 0 • 0 42 
18 . . . . • . • . 26i . . . . . • . . 42 
14 • • . • . • • • • • 225 0. • • • • • 0 • • • • 42 
16 • • • 0 283 0 0 • • • • 0 • • • 4.0 
16 . . . . . . . . . . 143 . . . 0 0. • • 0. 0 0 40 
17 . . 0. • 0 • • • • 103 . 0 • • • • • • 0 0 .a I 
IS • . o. • o • 6~ o. • • • • • • • • • o 

And we have for this test b11r C = 11,8.30,000 lb. per square inch. 
A second teEt gave very approximately the same result. Angular 

displacement'! of lin. can be measured with this form of apparatus. 
As the overhanging arm carrying tbe microscope is necessarily 
heavy, to afford the requisite stiffne!s, tho length under measure­
ment is limited. For the purpose of making the angular displace­
menta visible to on audience, n magnifying nrran~emont is used, 
consistio~ of a tilting mirror, supported upon a tnpod. 'l'wo legs 
of the tnpod are suppor ted by a bole and slot carried upon the 
ver nier plate, and the third leg is supported upon a plane attached 
to the other main piece. The spot of light reftected from the 
mirror is causetl to move over a fixed graduated scale, a nd the 
angular displacement is thereby made visible. 

AMERICAN ENGINEERING NEWS. 
(From our ~ Corrupon.dmt.) 

.&:onom.'t of luvxy goocll en.qi11u.-The economy in transportation 
due to hnuliog as heavy train loads as practicable is leading many 
railways to put on goods engines Cl\pa.ble of hnuliog boavier trains 
than those taken by the older engines. On the Burlington and 
Missouri River Railroad, OO·ton locomotives, which haul 600 tons, 
are replacing older en~nes wbicb haul only 350 tons. The e~nes 
are all of the Consohda.tioo type, having eight coupled dnving 
wheels and a two-wheeled loading truck. They run on n divi.sion 
107 miles long, with e-rades of 2 and 3 per cent. and curves of 
360ft. and 573ft. rad1us. All the wheels are flanged , thongh 
usually blind tires are used on one or two pairs of drivera on such 
engines, but the wheels are sot kin. closer together and have 
slightly smaller flanges on tho front and rear drivers. The engines 
have immense boilers, with Belpaire firo·bcxe..,, and are so high 
that the safety valves are mounted on a separate fitting instead of 
on the dome. Sand is fod by an air jet. 'l'be leading dimensions 
are as follows :-

Cylinders . . . . . . . . . . . . . . . . . . 22in. by 2~in. 
Uriving wheeL< . . . . . . . . . . . . . . 4ft. 4in. 
Truck whocle . . . . . . . . . . . . . . . . 2ft. Gin. 
Driving whocl ~'ISO • • • • • • • • lMt. 
Tol..'ll wheel 'bose . . • . • . . • • • . . . . 23ft. 6io. 
Weight on driven~.. . . . . . . . . 166,000 lb. 

, total . . . . . . . . . . . . . . . . 181,200 lb. 
Boiler, diameter . . . . . . . . . . . . . . 6ft. 2io. 

, rail to centro Uno . . . . . . . . . . 8ft. 9!1n. 
, prc.88uro . . . . . . . . . . . . . . 180 lb. 

Firo·b'>x, lenl!'tb . . . . . . . . . . . . . . 9ft. :>fin. 
, wtath . . . . . . . . . . . . . . aft. 4w. to Mt. 
., depth . . . . . . . . . . . . . . 6ft. S!ln. to 6ft. lliin. 

Tubes, 292; diameter . . . . . . . . . . 2lin. 
, length . . • • . . . . . . . . • . • • Hft. GUn. 

Broting surfBCe, tubes.. . . . . . . . . . . 24S6! &quare fe< t 
, firo·box . • . . . . . . • . 188~ ~>quare foot 
, total . . . . . . . . . . . . 267:> squnre feet 

Grato nroo.. . • . • . . . . . • • . . • . . Sis squBrO foot 
Smokestack, 8ft. high ; dl.tmetcr . . . . . . lit. 6lu. 

, height frvm mil . . . . . . . • 16ft .. 
Tender-

Wheel" . . . . . . . . . . . . . . . • • • Sft. lin. 
Weight, empty . . . . . . . . . . . . . . SS,OOO lb. 

.. loodod . . . . . . . . . . • . . . 114,200 lb. 
Longth over frame .. . . . . . . . . . . . . 82ft. S!ln. 

., of tank . . . . . . . . . . . . . . l Oft. 
Width of tank.. . . . . . . . . . . . . • . 9ft. Gin. 
Capnclty Of lMk . . . . . . . . • • • . • . 0000 gallons 

., cool space . . . . . . . . . . . . 17 ,WO lb. 

.\'acal tttgmttri.-Now that the war with Spsin 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 na'lly. Tbe engi­
neers receive a much higher degree of teehnioal education in this 
country than in England, and the proposed plan of settloment is to 
amalgamate the two grades. It is sometimes urged that the 
executive power of engineer officers ebould be confined to the 
engine and boiler rooms, but this is not practicable, as in a modern 
warship the en~ineering department covera a great number and 
variety of aux1liary 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 officerP, wbo could not safely be given such 
charge unle~ 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 tho same for a great part 
of the course. Line officers a re already in charge of much 
electrical and mechanical plant, many of them have invented 
valuable apparatus and mechanism for tho guns, range finders, &c., 
and Forno who have resigned from the ser vice have att.'\ioed 
prominent positions in tho engineering field. Tbe controversy is 
tho outcome of an entire and radical chango in the methods of con­
ducting naval warfare, and tho operations of a warship depend vitally 
upon engines, machinery, and engineers. The engineer is not an 
auxiliary officer, as in the days of sailin~ ships with auxiliar y 
power, but be is as important as the captam and the lieutenants. 
The proposed tolution, which is in every way logical and desirable, 
is to make all officers line engineers. 

TltrtNtage air comp;-u.ror.-The Boston and Martana Consoli­
dated Copper and Silver Mining Company bas installed at ita 
West Colusa mine shaft a three·&tago air compressor driven by 
a. triple-expansion engine of the Corliss typo. The compressor nod 
engine were built by the Nordberg Cnmpany, which favours multiple­
stage compres..coion, nnd bas ada{lted it.'! d~ign of Corliss engine to 
plant of this kind. The engme is of the t r iple-crank tandem 
horizontal pattern, with two 8y-wbeels, one on each side of the 
centre crank. The steam cylinders are at tho rear end of the bed­
plate, with tbo air cylinders plMed tandem to them, tho piston­
rorls of tho tatter cyhndors carrying tho connecting-rods. 'l'he 
steam cylinders are 15in., 18in., and 42io. diameter, by t2in. 
stroke, all having steam jackets and being fitted wtth the 
Nordberg-Corliss valve gear. Tbe cranks arc sot at 120 degrees, 
and the intermediate crank is provided with an adjustable align­
mont box to compensate for any difference in the alignment of 
the shafts. T ho out·off on the h1gh·pressuro cylinder is controlled 
by a static regulator, with p~«Suro cylinder. Tho ont·offs on 
the intermediate and low·prossuro cylinders are regulated by 
hand, and the operations can be a.ccomplishod while the engine is 
in motion. Tho air cylinders are 19io., :.!7in., and 39in. diameter, 
with a stroke of 4:.!io. They are bolted to the frames, and have 
water jackets for cylinders and heads, those parts being ~oparate 
castings. 'l'he air valves are of the Corliss type, and are fitted in 
the head~. 'fbo intercoolors are of tho tuhu!G.r type, sot above 
and between tho air cylinders. Tbe cooling surface 111 so propor­
tioned that air will leave oncb intercooler at. a temperature only 
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two or three d egrees above that of the water . Tbe moan 
effective pressure of the comerossor is about '27 lb. per squnre 
inch. Tbe receiver pressure IS 90 lb. This machine r uns fifty 
drills. 

THE I NSTITUTION OF CI VIL ENGINEERS. 

THE EFFECT OF SUBSIDENCE DUE TO COAL WOR K£NGS. 
AT the ordinary mee~ on Tuesday, November 29th, Mr. 

James ~Iansergh , vice-pres1dent, in the chair, the paper read 
was on "The Effect of Subsidence due to Coal Workings upon 
Bridges and other Structures," by Mr. •. R. Kay, Assoc. M. Inst. 
C. E. 

1'ho subject of the paper had frequent application in tho busy 
industrial districts of the coal fields, where loft)' buildings, heavy 
bridges, and coetly tunnels were often found In the immediate 
neighbourhood of colliery operations. It was nocesaary, 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 approximation 
to tho area necessary to be left unworked for the protection of tho 
same; and, thirdly, bow the design may be suited to the supposi­
tion that the coal may afterwards be worked without any solid 
pillar being left for support. 

Subsidence always followed COD.l working where no pillars 
wore left, a::td was generally proportionate to the thickness of 
material excavated. The depth regulated roughly the duration of 
tho mo\•ement. Subsidence might be modified by tight packing 
of the goaf, where no coal was left for support, under the area to 
be protected. 

Faulta were responsible for much of the damage resultin~ from 
coal working. Their lines were those of greatest weakness m 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 if pillars of coal were purchased for sup~rt, as it was 
impossible to guarantee against a possible "drag' or "pull over" 
of the strata, unless an abnormally large area of support wa1 
secured, and this on economic grounds WM inadvisable. In tho 
absence of faulta, natural breakS and joints in the strata, within 
the limits of the dynamic effect of the subsidence, forn1ed the lines 
of weakness. Fractures seldom found their way to t ho surface 
from depths ~eater than 100 yards, unless the thickness of tho 
seam was coos1dernble, or a thick bed of rock intervened. Work­
iogs bad been safely carried under canals and rivers at that depth. 
Subsidence was slower in deep than in shallow mines, aod surface 
hreaks were rare save along lines of fault. The effect was felt in 
tho case of buildings more in the nature of a ·• pull over " than 
of an actual break. The strain moved with the working face, and 
Wt\8 not brought into play unless tho working ceased for a sufficient 
time to cause it to become operative. 

A series of levels, utending over five years, bad been taken by 
the author over two separate colliery royalties under which the 
coal was beiDg 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, aDd continued for 
a; years, amounting to 70 per cont. of the tbicknoM excavated ; 
in the latter case it followed somewhat later , continued for fot;r 
yean, and amounted to 64 per cent. of the thickness excavated. 
The strata in each case were fairly level and of the average coal­
measure character ; the movement was uniform, without brealdrg 
the surf ace. 

Subsidence a round pillars left for support was shown to be most 
irreguiM in its acti:>n, and no theoretical formulas could be enun­
ciated to apply to all cases, giving the size and position of tho 
support necessary. All rules for that object were therefore of an 
empirical cbara.cter, and subject to modification by local considera­
tions. If absolute immunity was to be secured, an ample pillar 
should be left. 

lf the site of works be over a fairly large area of goaf, even 
settlement migl:t be expected, and wbon complete the surface 
would be left nearly as before, though at a lower level. Works 
should be placed away from goaf edges 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 possil>le, in 
the case of d11ep mines. In building ordinary road or railway 
bridges, or viaduct!, the form of the arch should be avoided and 
steel superstructure employed, having the requisite elasticity to 
adapt itself to any slisbt movement subsequent to erection. 
Waterworks and reservotrs, whore cer tain heights above sea level 
were to be maintained, should not bo constructed in mining dis· 
tricts unless the suitability of the site outweighed tho 008t of pro· 
tectioo. 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 . t\8 a rule, be prc.-
tectcd by pillars. · 

In horizontal mines the theoretical line of break or subsiden<'c 
over the edge of a pillar was vertical, or nearly so. 1 n practice this 
"as found to very to one side or the other, owing to the natural lin• a 
of weakness in the !ltrata leading the breaks out of the theoreticlll 
courae. This must be allowed for in setting out the pillar, which 
in boriw ntal mines should surround tho structure equally on all 
sides. !<'or the pur pose of ascertaining the size of pillar, under 
normal conditions, for any depth and thickness of seam, the 
author gave the followin~ emp1rical formula, based upon many 
examples of modern pract1ce : 

,. = .j3Ct X .f./ 
o·s 

where dis the -depth in yards, t the thickness excavated in feet., 
and ,. tho radius of support in yards. In the ca.<~e of minos in­
clined to, 5a.y, 30 deg., though tho size of the pillar given by tho 
formula was s ufficient ita position would not be vertically below 
the structure as in flat mine!, but must be towards ita higher sico. 
The author bad found that tho line of break in such cases wn~ 
neither vertical nor at right angles to the dip, but mid way betwc< n 
the two. Thus, if the angle of dip be 8, the angle the line of bruk 
usually mllde with the horizon was 00-~8, and the lateral displa<e­
ment m the direction of full rise of tbe seam, d being the depth, 
was represented by 

d Tan ~ 0 Coe 8. 
Pillars of large area at depths of over 300 yards might with safety 
he partially worked or ribbed across by means of narrow banks or 
workings twenty yards wide, leaving solid pillars twenty or thirty 
yards wide between. This was found not to impnir the stren~th 
of the '.!Upport, tho strata appeared to arch themselves over the 
worked portions, and there Wt\8 practically no su~ideoce. This 
effected n considerable saving in the purchase of large pillars. In 
the case of bridges, where a succoss1on of seams would probably 
be worked, it was necessary to consider whether the subsidence of 
level and possible rebuilding of the bridgE~, or tho purcha.so of tho 
minos for support in an increasing dosconding ratio, wns the more 
economical or preferable. 

Bridges with strong, well-hooded abutments and wings, and stool 
s uperstructure, were f~uently worked under, and sustained little 
or no damage, especially m the case of doop minos. Whore, thorc­
foro.tboy .must ~o huilt over an area to be subsoquootly mined, 
tho mtontion bemg not to purchase Stt(>por t, they should be built 
in tho manner described, and tho gtrdors should have o. good 
bc.'\riog upon tho beds. 'fbe subqidonco to be expected, amount. 
iog to alx>ut two-thirds of the thickness excavated, should, if 
necessary, be provided for in the first height of the brid~e; other­
wise provision should be made for the eventual raiSing of tho 
superstructure to its former level if required. Lofty viaducts 
should be protected by pillars ; and lower structures should be 
built as ind1cated ; tho p1ers should be solid , nod should not be 
pierced by an arch. ln all C.'\Scs, if possible, the gonf under tho 
above shou!d at the time of working bo tightly packed, 
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T BE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OT B ER DI STRICTS. 

(Ji1rom our 0to11o Oorru~l.) 
HEA YT pu!'Ch~es of pig iron oro charncterisiog the .Midland and 

talfordshtro u oo markets, and makers are in some cases declaring 
that they nro already booked over April nod l\1ny, and in one or 
two <:a;!CS o_ven up to August next. Common South Staffordshire 
fo~e tron ts quoted 45s. sellers, nod 47s. to 60s. foundry. Part­
mmes a~ 50s. for forge, a~d 55s. for foundry ; and best all -minee 
65s. to tOs. for forgot and t5s. foundry. North Staffordshire pigs 
are. strong, sellers nnving a demand sufficient to absorb nll 
thotr n.nke in their own district. The Shelton Iron Company 
qu<?to 538. for forgo, and nbout 56s. for Nos. 1, 2, and 3; 
w~tlst about the same was asked for Fenton produce. T he 
Ltlleshall Iron Compnny, Shrop!!bire, 9uote hot-air all-mine pig 
58s. 9d., and cold-blast selected chill roll tron 95s. to 97s. 6d. Messrs. 
Poun~ Br<?tbers a~ und~rstood to be asking 65s. for good quality 
hot atr ptgs. H~gh prtcos are demanded for hematites. The 
Cornforth Hematito Iron Compnny quote 72s. 6d. to 73s. 6d. for 
No .. l ; 7ls .. to 72s. for No.2; and ils. to 71s. 6d. for No. 3; while 
thetr forge tron was quotod 69s. American pig iron is quoted in 
th_e Midlands 50s. for forge, 52s. 6d. for No. 3., and 55s. for No. 1 
Wtth a ~ood sale. Midland foundry iron is in excellent can: 
Dorbyshue foundry iron is 62s. 6d. to 55s. for No. 3 and 60s. for 
No. 1 i Northampton foundry iron is quoted, 51s. to S3s. for No. 3 
and 56s. t:D 57s. for No. 1. Lincolnshire pigs a re 60s. to 52s. fo~ 
forge, dehvered at stations in this district net, whilst mixed num­
bers of foundry pigs are 55s. to 57s. 

Steel sheets for stamping and working-up purposes from South 
Wales wore quoted to-day (Thursday) in Birmingham, £7 lOs. for 
24 w.g., £8 lOs. for 26 and 27 w.g. , and £8 7s. 6d. for 28 w.g. 
Some of th~ Staffordshire makers were asking 5s. per ton more. 
Annealed Stamens best shoots for deop stamping were £10 for 
2-1_ w.g., £11 for 26 w.g., and £12 for 28 w.g. tee! sheets fini.~ed 
swt.ably for enamelling and bright tinning were quoted by .Midland 
firms £7 for 16 or 17 w.~. Thoro is a large engineering demand 
for bnsic steel girders; smgles at £6 5s. to £6 lOs., and for plates 
at £7 to £7 5s. 

A be~ltby and s trong tone is maintained by manufactured iron. 
Galvanised corrugated shoots are £11 to £11 lOs. f. o.b. Liverpool; 
marked bars, £8 ; second grndo, £7 l Os.; merchant bars, £6 15s. 
to £7 ; and common unmarked, £6 7s. 6d. to £6 15s. For black 
sheets, singles, £ 6 15s. to £6 17s. 6d. is asked, with £i to £7 5s. 
for doubles, and £7 15s. to £8 for trebles. Nut and hurdle iron 
is £6 5s. to £ 6 lOs. ; and rivet iron, £8 lOs. Channel iron is 
£7 lOs. nt works; sash iron, £7 l Os. to £8 for basis sizes; and 
angles 5s. extra for ordinary sizes. 

'l'he copper market bas still fnrtber "climbed down " this week 
from the pinnacle of a fortnight ago, and quotations are now about 
as here :-G.m.b. cash, £55 3s. 9d. to £55 3s. 9d. ; three months 
about the same as cash ; tough, £58 to £58 lOs. ; best selected, 
£59 to £59 lOs. ; strong sheets, £66. 

At a mass meeting of the operatives engaged in the chain t rade 
at Cradley Heath it bas been decided to move early in the New 
Year for a 10 per cont. advance in wages. 

The South Staffordshire Mines Drainage Commissioners have 
approved this week a report of the Sub-committee on the new 
electrical scheme. This shows that steps have been taken for the 
~t avnil_able design or designs_ for a semi-portable pump for 
mmes dramage purposes, to be la1d before the Committee at their 
next meeting ; and that the proposal to borrow £10,000 at once 
for gravity works upon the surface, and £10,000 for electril! pumps 
on the surface when electric power is available, was approved. The 
chairman and general manager have been empowered to take the 
necessary steps with a view to the suggested arrangement being 
carried into effect. 

Tho Pnrliamontary Committee of the Warwickshire City Council 
have been instructed to investigate nnd report upon the proposal 
to construct a railway from Reading to Coventry, as also upon any 
other scheme for improving tho railway facilities of the city. 'l'be 
General Works Committee of tho Council have accepted the tender 
of Messrs. Wingrove and Stanley, of Northampton, nmounting to 
£11,2i6, for the erection of pumping station and buildings in con­
nection with the Lodge .lt'arm sowage·d isposal scheme. 

NOTES FROM LANCASHIRE. 
(From our oum Oorrupondtn,U. ) 

..Mcmcltaltr.-Tbroughout the engineering trades of this d istrict 
the very satisfactory position reported for some time past is being 
fully maintained. ln tsolated cases ~ome slackening off is 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 p rincipal branches of 
engineerin~, such as machine tool making, stationary and loco­
motive en~ne building, boiler making and all sections of hydraulic 
and electrical engineering, are mostly full of work to carry them 
well over next year, and generally report new orders offering in 
larger quantity than they can entertain, at a ny 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 ~<eems to be gaining ground 
in some quar ters that the maximum point as regards prices bas 
been touched, and ono 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 tbe weakening in wa rrants during the past week, can be 
only temporary, and in most cases merchants are very cautious 
about entering in to anything like low-priced engagements, whilst 
makers and manufacturers <>f both iron and steel are mostly so 
f ully booked into noxt year that they are indifferent about new 
ordors, and certainly there is no inducement at present to enter­
tain business at anything undor their full rates. 

A steady business wn.s doing on 'l'uosday's iron market a t Man­
chester, but tho general tono was scarcely so strong n.s recently. 
Here and thoro representatives of pig iron makers reported only 
a very small weight of orders off orin~, whilst finished iron manu· 
facturors did not appear to be socunng now work quite so freely 
as of lato, and merchants in some instances complained that spect­
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 a lthough in the 
open market prices were rather easier, where some low quotations 
mentioned for delivery next year, there was no rent giving 
way on the part of makers except that they were perhaps 
not holding to the special and practically prohibitive quotA· 
tions which some of them were a wook or two back quoting 
very fi rmly where any now inquiries came forward. For 
Lancashire foundry pig mnkors are firm at 53s. 6d., less 2!, 
bot district makers have scarcely succeeded in establi8bing 
tho full prices they have been asking, and where business is 
actually dOJ?O• Lincolns~iro coni~ hardly be <J.Uoted above 52s. for 
foundry, wtth Dorbysbtro rangmg from 52s. 6d. to 54s. not 
delivered Mnncbostor . .f'or forgo qualities thoro is not that rush 
of inquiry which was noticeable last mooth1 but except to the 
extent alroadr referred to, p rices are well mamtained. For Lanca­
shire forgo ptg iron makers aro not quoting under 49s. to 49s. 6d., 
less 2¥f, with Lincolnshire 4& . 6d. to 49s. net delivered Warring­
ton. Middlesbrougb is easier, 64s. 4d. net by roil Manchester 
being the average quotation for prompt delivery, with sellers at 
quite l a. under _this figuro for delivery net year. 8c?tch iron 
remains fi rm, owmg to the small stocks at the Lancashire ports, 
and the difficulty in obtaining vessels; delivered Manchester 
docks, Glongarnock could scarcely bo bought under 54s. 6d. to 

T H E ENGINEER 

54f ~-1 9d., and Eglinton 55s., with American pig iron of which 
1\lr Y large _quan~ties are arriving, 60s. to 52s. net. ' 

In the ~n~shed 1ron trade bnrs meet with a satisfactory demand, 
an_d the mmtmum quotations are £610s. for Lancashire and York­
shtre to £6 15s. for Nor th Staffordshire qualities delivered here. 
She~ts ar~ only m moderate request at about £ 7 5s., and in hoops 
bustness ts slo'Y, but list rates un::banged at £7 for random to 
£7 5s. for specta! cut lengths delivered Manchester district, and 
2s. 6d. less for shtpment. Not a nd bolt makers have put up lis t 
rates lOs. per ton, and nro ~ettin~ the full prices on new busmoss. 

-!-- strong ~oalthy tone IS mnmtained in the steel trade but 
~nces are wttbout material change. Hematites are steady at 
5s. 6d. to 66s. 6~., less :.2~. Local billets are perhaps scarcely firm 

at the full quo~tion of £4 15s: net, but all descriptions of manu­
factur~d mn~nnl fully sus~m the recent advance, steel bars 
averagt.ng £1 to £7 5s., wttb plates, which show a continued 
hardemng tondency1 ~uoted £7. 2s. 6d. to £7 7R. 6d. for common, 
nn~ ~ 2:'· 6d. to £8 os. for botler -mnking qualities delivered in 
thts dtstnct. ' 

Mr. Stephen Wrightson, who bas occupied the position of 
Secretary ~ the Carnfort~ Hemat ite Iron Company, Limited, for 
the last tbtrty years, dtod very suddenly at his residence on 
Saturday last. 
. Tbe condition of th.e coni tr~de horesbo~s further very satisfactory 
tmprovement. Notwtt~s~ndmg tbe contmued exceptional mildness 
of the season, 0:11 descnpttons of fuel are in active request, with pits 
generally workms an avera go of ten to eleven days per fortnight and 
all the output g:o!ng away. Although there is no actual pressu;eon 
the better qualities of round coal suitable for bouse fire purposes 
the nbsonce of stocks at many of the large collieries which hav~ 
usually to be drawn upon at tbis time of the year ' t hrows the 
dema.nd almost exclusively upon the outpu~ which is n~t moro than 
suffictent to mee~ present requirements, and prices are exceedingly 
firm at. the full hst ra!-OS. For the lower qualities of round coal 
there ts al~o an act1ye _dema!'d both for inland requirements 
~nd fo~ sbtpment, wbtcb tS taktng away all this class of fuel that 
ts commg. ~pon the m:u-ket, and prices are tending to harden, 
good q uahttcs of steam. a nd forge _coal for inland sale fetching from 
ts. 9~. to 8~. 3d., . wbtlst for sbtpment, orders for which have 
been mcr~mg dunng the past week, prices are stronger, 9s. to 
9s. 3d .. bemg about t.bo minimum for ordinary qualities of steam 
coal, wttb some specml sorts fetching 9s. 6d. up to l Os. delivered 
Garston docks or High Level, Liverpool. Tbe pressure ~f demand 
reported last week fo_r all ~escripti?ns ~f engine fuel is fully main­
tatn?d, the advance m pnces havtng m no way checked inquiries 
C?mtng forwar?, and ~be full rates have been obtained without 
dtfficulty. It tS only tn oxeeptionnl cases where the commoner 
sor~ of slack are quoted nnytbing under 4s. to 4s. 6d., with good 
medmm .sorts 4s. 9d. to 5s., and the best q ualities 5s. 3d. to 6s. 6d. 
at the ptt mouth. Thoro is a largo io9uiry for coke, and prices 
have shown o. considerable advance dunng the last two or three 
months, 16s. being now readily got for Lancashire coke at the 
ovens. 
Barrol!'.-~ho hematite pig iron trade is very brisk, and orders 

are. <:<>mmg 10 freely from a11 110urces; but makers are not in a 
posttton to accept orders for early delivery, and they are very 
well sold forwnrd on immediate account. ?.fakers are quoting 
58s. to 53s. 6d. per ton for parcels of mixed Bessemer numbers, 
net f.o.b.; while warrant iron is nt 57s. l td. net cash, sellers ; 
57s. ld. buyers. Stocks have been further increased duri.ng the 
week by 2850 tons, making the stock in band 138,163 tons, or 
46,2S7 ton.s less than at the beginning of the year. Makers are 
blowing forty furnaces, as compared with forty-one furnaces in the 
corresponding woek of last year. There is not much doing in 
forge or fo11ndry iron, o.nd bll!iness in these qualities is nsturally 
q uiet wbon I?rices are bi~b . 

Iron ore IS in very bn.<~k 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 lls. per ton, and best descriptions are selling freely 
at 17s. 6d. per ton. panish iron is selling at 17s. 6d. per ton net 
at Wost Coast ports. 

Steel makers a re very briskly employed, and orders a re coming 
to band freely from all sources. The rail trade is well employed , 
a nd makers are well off for orders, and nre 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. {>Or ton, and 
orders are very plentiful. There is a good business domg in billets, 
tin-plate bars, hoops, and heavr steel castings. 

ShiP.builders a nd marine engmeers a re very busy, and orders a re 
plentifully held. Thoro is every prospect of a very good business 
10 the future, as inquiries are st rong, and prospective orders are 
alike good and numerous. Marine engineers are very busily 
employed, and orders a ro coming in freely from all sources, with 
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 a re in very good demand, and prices a re high and 
fi rm. 

T he shipping t rade at West Coast ports is very briskly employed. 
Last week 8520 tons of pig iron and 11,780 tons of steel were 
~hipped, 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 or pig iron and 496,525 tons of 
steel, as compared with 411,982 tons of pig iron and 437,796 tons 
of stool in the corresponding period of last year, showing an 
incron.so of 79,690 tons of pig iron and 49,728 tons of s teel. 

THE SHE FFIELD DISTRICT. 
(From our 01m Chrrupmuknt.) 

TH E pits in tho South York!hi re coal district continue to work 
steadily, and largo n.s the output is, there is a market for every 
ton of it. Tho d istriot is thus in the happy condition tbnt, 
although tho tonnage brought to bank is exceptionally heavy, the 
stocks nt the pits have rarely boon so light n.s they are at present. 
Colliery owners complain somewhat tbo.t the men do not work as 
they might do, and tn throe or four districts it is stated that their 
neglect bas the effect of increasing the working costs by at least 
10 per cent. , through tho number of places which have to be kept 
in working ordor being larger than would otherwise be required. 
The recent sh'ort snap of cold weather bas caused bouse coni to 
be in greater demnnd, and al though mildness bas again set in, the 
season i3 too fa r advanced to run any ri~ks, and householders will 
not further delay completing their winter supplies. This accounts 
for a good tonnnge being forwarded to Londo!l, and a brisker 
aspect put upon tbe bouse-coal trade all round. The demand 
previously notod for secondary grades of coal is sustained. Best 
Silkstonos aro this week quoted 9:~. to 103. per ton ; ordinary from 
s. per ton ; Barnsley hou~e, 8s. 6d. to 9s. per ton; seconds, from 

7s. per ton. 
For steam coal the demand continuos very brisk, tho railwAys being 

very large customers, tboir requirements much exceeding the quan­
tities contracted for, while tho activity in the iron trade necessitates 
lnrger suppliOll. These circumstances, coupled with the prolongation 
oft be ox por t business through the Bal tic ports being kept open Ia tor 
than usual, all combine to make steam COlli very fi rm. Ya lucs o.ro 
stoady at8s. to 8s. 6d. por ton; for Barnsloy bards, seconds from 7s. 
per ton. For ongino fuel Lo.ncasbire and the manufactl.lring towns of 
theW est Itiding continuo to be exceptionally heavy customers. Nuts 
are at 6s. 6d. to 7a. 6d. per ton ; screened slack from 5s. per ton ; 
pit alack from 3s. per ton. 'l'be exCeJiltional call for coke previously 
notod continues to be fully maintamed, the demand for North 
Lincolnshire being especially noteworthy, nod likely to be increased. 
Best qualities of coke bavo been sold at from 12s. to 13s. per ton, 
ordinnry coke being about 2s. less. 

Tn tbo heavy t rades the whole of the plant and machinery is 
actively employed, o.nd onorgotio work i~ proceeding with a view 
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of ~ncreasing the output, more particularly in armour plates, in 
whtch the tllreo Hrma employed in this important speciality nre 
now engaged in extensions which will cost severn! hundred 
t~ousand pounds: In aJI the railway brooches, with tho excop· 
hon of steel rl\lls, work is abundant. The wagon firms a ro 
full up, and orders a re constantly coming in, while tho 
manuftleturors of nuts, bolts, and other accessories have so much 
work in hand that they are not greatly concerned about further 
orders. this s~de of ~899, and anything now being taken will not 
be for 1mmodll\te dehvery. A feature of local trade a t present is 
t~e demand for iron pipes for carrying electric cables and telephone 
wtres, as well as for gas and water mains. In regard to the iron 
trade, which continuos exceptionally brisk, it is rather surprising 
that values do not rise quicker than they do i but a'! iron is scarce, 
~nd s~k.s, aliko in the bands of makers ana consumers, are very 
hgbt, tt tS extremely probable that Reveral blast furnaces which 
have long boon idle may soon be re-started ; and, in fact, this 
ste~ bas alrondy been taken in some directions. It is gratifying 
to Know tbnt the greater woi~bt of iron now being made is on 
account of home work, chiefly 10 respect of shipbuilding, railway 
material, nod pillars nod girders for buildio~ contractors. 

Mr. W. 'I'. Lemmon, of the Constructor s Department, Ports­
mouth Dockyard , bas ncceftod nn appointment from Messrs. John 
Brown and Co., Atlas Stee and I ronworks, Sheffield. 

In the general run of the ligbtor industries there is a good doal 
of work in band, but it is very unequally divided. The larger fi r m& 
in the cutlery and silver trades are well employed, but several of 
tho smaller houses aro by no means pressed with orders. Tho 
Christmas and New Year requirements are likely to be below the 
average, owing chiefly to the indifferent business done last season, 
when a good doal of s tock was left unsold. 

The l\lidland Railway Company have acquired a considerable 
area of land in the Abbeydale di'ltrict, a short distance from 
Sheffield, for tbQ construction of carriage works. The sito is near 
Ecclosall, one of their stations on the maio line, two and a-half 
miles from Sheffield. 

NORTH OF ENGLAND. 
(From our oum ()(m-~.) 

. Wun.E the.mnoufnctured iron and steel trades, the shipbuild­
tog, the ongmcoring, and all the industries allied thereto, nre 
almost uoprecedontodly pro~:~perous, and have excellent prospeotd 
f?r next year, tho pi~ iron business is dull, there being compara­
ttvely few sales. Thts, however , is one of the results of tho arti­
ficia!, s?tt;? _of ~airs brought about Jn October and November by 
the ng til Cleveland warrants. 'l bore was bound to be a re­
action, and buyers have not recovered confidence after the disor­
ganisat!on that wa.s brought about. They buy from band to mouth 
and watt to soo how far prices will d rop for pig iron. 'l'hore is no~ 
some reason to believe that the bottom has been reached ; at any 
rate, the p rices have been more settled this week tbnn for over 
two mont~s, No. 3. baviog remain~d at one figure nearly all tho 
week, :Whtcb, as tbtn~s hnve been, 1s a somewhat lon.g period for 
quotations to be stationary. Merchants have been asking 45s. por 
ton for prompt f.o.b. deliveries of No. 3 Cleveland G.M.B. pig 
iron, and buyers have been paying this. .Makers have quoted 
45s. 6~., and _they would accept this not only for prompt, but al"' 
for sprtng delivery, and they have sold at the figure for delivery 
over the first quar ter of 1899. Cleveland warrants have kept 
about 45s. per ton cash, sellers ; this is 7s. per ton less than was 
paid d uring the latter part of November, when the " rig " wn.s 
coming to a close, when some holders of war rants asked 51s. 
The price of warrants is still 2s. per ton above the figure that ruled 
when tho recent epoculative movement commenced , and is 5s. 
above the/r ice that ruled in the summer. No. 1 Cleveland pig 
iron is sol at 46s. 6d.; No. 4 foundry at 44s. 6d.; grey forge at 
4.2s. 9d .; mottled, 42s. 3d. ; and white, 4ls. 9d .; but 3d. per ton 
more has been realised by some fi rms for No. 4 foundry and wbito, 
as these qualities are rather scnrce. 

:Mixed numbers of En.st Coast hematite pig iron are quoted nt 
55s. per too, though some makers will not sell under 55s. 6d. , as 
cost ts increasing. Rubio ore is stronger in price, on account of 
the disquieting news from Spain anent a probable revolution of tho 
Carlists. That would interfere very seriously with the ore t rade, 
because the chief seat of the war would almost certainly be among 
the mountains of Asturias in the neighbourhood of the largest ore 
mines. 'l'he 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 tho ore trade was very much hampered, though 
it was of small oxtont com~ared with the industry as now carried 
on. Consumers bore, in vtew of the state of affairs that is being 
developed, have ceased to d raw largely on their heavy stocks of 
ore, but are importing more freel1, and are pnyiog 15s. per ton for 
average ltubio delivered in this dtstrict. · 

This month shipments of pig iron from the Cleveland district are 
somewhat better than they were during the latter part of Novem­
ber, nod up to the 7th they reached 18,630 tons, as compared with 
19,445 tons last month, and 18,458 tons in December, 189i, to 7th. 
Less iron is going into Connal's stores, since tho necessity for 
making warrants bas d isappeared. On Wednesday night Messrs. 
Connor and Co. bold 125,39'.l tons of Cleveland pig iron, an increase 
for the month of 1648 tons, while of hemati te pig iron they bad 
35,711 tons, a decrease for the month of 947 tons. 

As stated last wook, tbo shipments of P.ig from tho Clovolnnd 
district during November were poor. 'lhe lessened trade was 
near ly all with tbe Continent, Cleveland iron getting to a price 
which was too high for it to be profitably used abroad, as ontivo 
iron was considernbly cheaper. 'lo Germany only 21,938 tons wore 
sent, as compared with 36,989 in November, 1897 ; Franco bnd 
only 730 tons, against 2680; Belgium 1775, against 3061 tons ; nod 
I taly 3650 tons, ngainst 78i9 toM. 'l'he eleven months' exports foil 
short of those of 1896 and 1397, but exceeded those of any other 
year . Thoy amonntod to 1,035,008 tons, this being 133,111 tons, 
or 11~ per cent. less than last yoar. The chief decrease was in tho 
delivortes ovor son, which reacbeJ 541,586 tons, or 116,640 tons (liS 
per cent. ) less than in 1897, while the coastwise deliveries wero 
494,052 tons, docreaso three per cent. L.'\st year Germany had in 
the first olovon months 363,290 tons of pig iron from the Cleveland 
district, this yonr only ~5,729 tons; Belgium'R receipts were 2i,463 
tons tbis year, a,.q compared with 62,308 tons last year; I<~ ranee's 
29,459 tons, as compnrod with 38,290 tons. To Scotlnnd 382,024 
tons bavo boon sont only 1400 tons less than last year. 

Tho mnnufacturlld iron and stool industries are unprecedontedly 
brisk, and the production could easily be larger if the works woro 
equal to it, for moro orders are offered than the manufacturers can 
really under take. Further than this, most firms bnvo enough 
work on tboir books to koop thoro fu lly occupied for the whole of 
next half year, nod it is extremely difficult to procure either 
finished iron or stool for anything like early delivery. i\Janu­
facturers soom to be doing consumers a favour where they accort 
orders, oven when premiums on the regular market prices aro paid. 
The prospects for 1899 nre most encouraging, and thoro is cvory 
ronson to beliovo that ooxt year trade will bo more pros porous than 
it bas be on oven this year. 'l'bo sellers ba vo now vretty much 
thoir own way in regard to tho regulation or prices, and foreign 
competition is of small nccoun~ because enough work can bo 
had from homo consumers to rondor producers largely indepen­
dent of continental businoss at least. There is no canso for 
complaint in regard to tho business with our Colonies. Tho 
combination of stool plate makers have advanced tboir 
minimum prico of stool ship plates to £6 His., loss 2~ per 
cont., but they aro all so full of work that it is scarcely 
possible to buy a t that figure, most producers quoting 2s. 6d., 
and some 6s. more thnn the minimum above named. For 
stool boiler pintos £7 6s. is the minimum ; lor iron ship pintos 
£6 lOs. Stool ship nngles £6 lOs. is now asked ; for iron ship 
angles £6 2s. 6d.; for common iron bars £6 2s. 6d. All the abovo-
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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 
£? 17s. 6d., less 2! per cent.. Manufactnrers of sheets in this 
dlStrict, both black and galvanised, are much better off than their 
competitors iu Staffordshire ; the>.' aro very well booked for some 
!Donths .ahead. Heavy steel ratls are firm at £4 12s. 6d.; cast 
tron chat rs, £3 Ss.; and steel sleepers, £5 17s. 6d.t all net at works. 
The Erimus Steel Works, between Stockton a0<1 Middlesbrough, 
have now been completely dismnntled, and the site is to be 
utilised as a timber yard by the owners of the Middlesbrough 
Estato, whose present yard is required by the North·Ea.c:tern Rail­
way Company in connection with the enlargement of Middlesbrough 
Dock. 

At thi:s week's mooting of the Taos Conservancy Commissioners 
a very important scheme of railway e:~.tension was announced, viz.

1 a railway along the north bank of the Tees over the reclaimed 
land similar to tho line on the south side of the river. This will 
open up excellent sites for new works. The Commi.;sioners will 
make the railway and also a roadway from Groatham Creek to 
Billingham Beck, and the Nortb-En.stern Railway Company will 
continue the line from Billingham Bock to Stockton, where it will 
terminate by a junction with the company's Stockton and Hartle­
pool branch, near to Messrs. Blair and Co.'s engines works. The 
North-Eastern Railway Company will hereafter continue the line 
from Great ham 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' road. It 
i!l expected that the North-Eastern l:tailway Company will com­
mence the construction of the line from Stockton to Billingham 
Beck next spring. There will thllS be offered facilities for esta­
blishing sbipbuildin~ yards, chemical works, ironworks, &c., on the 
north side of the Tees, similar to those existing on the south 
side. 

Tbe shipbuilding inriustry is very activo, and more orders are 
offered than the builders can nndertake. Messrs. Wigham 
Richardson and Co., Newcastte.on-Tyne, have just booked an 
order for a twio-3Crew steamer of 10,000 tons for the North German 
l .. loyd Company. and also a single-screw 11teamer. Both vessels 
will be fitted wtth quadruple-expansion engines, working to 210 lb. 
pre.qguro, on the Yarrow, Schlick, and Tweedy system. ir 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 Ko.~i, 
which bas been built by Messrs. Cramp, of Philadelphia . . Messrs. 
J no. Blumer and Co. are about to extend their shipyard at Sunder­
land, as are also Messrs. William Doxford and Sons. 

Tbe coal trade is generally satisf~tory, there being much more 
bllSioess pnssing in tho 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 ver7 little coal 
available for sale for this month's delivery. Collienes are very 
weU employed, there being little lost timo in view of the approach­
ing holidays. Best steam coal is about 9d. 9d. ~r ton f.o.b.; smalls, 
4s. !ld.; best ga.s coal, 8s. 6d. to 93. f.o.b. Shipments are heavy. 
Coke for noxt half-year's delivery averages 15s. 6d. por ton, 
delivered at the Middlesbrough furnacoo. At Pegs wood Colliery a 
now seam of coal, 7ft. thick, bas been found, and a new shaft is 
being sunk to work it. 

Tbe death, at the age of eighty-six, is announced of Mr. William 
Salkeld, who wn.s long connected with survey v.·ork in connection 
with railways. He took part also in the survey for the Tithe 
Computation Commission, in 1834. Be made the preliminary 
survey for the Carlisle and Penritb section of the Lancaster and 
Carlisle line, now part of the London and North-Western system. 
After that be was engaged on the survey for a projected extension 
of the Stockton and Darlington Railway, through West Durham 
into Cumberland. Afterwards be became one of the permanent 
staff in the engineering department of the Stockton and Darlington 
Railway Company, and in that capacity be was engaged surveying 
for several of its extensions. When the Stockton and Darlington 
was amalgamated with the North-Eastern &ilway, in 1873, Mr. 
Salkeld continued his connection with tho Darlington office, and 
reti red about twelve years ago. 

NOTES FROM SCOTLAND. 
(From our own CorrupfYIUknt. ) 

So far as the warrant market is concerned, business in pig iron 
bas 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. lO~d. to 
44.s. 9d. for delivery in ten days, but there have been practically 
no ca.•b sales of Cleveland warrants. 

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

The position of the manufacturing branches, however, is so 
favourable that it is thought prices will almost certainly go higher. 
BllSinoss bas been done in Scotch warrants from 49s. 6d. to 
49s. 0~. cash, and 49s. 9~d. to 49s. 3}d. one month. 

The market for Cumberland hematite opened very dull, but 
there was afterwards some improvement, although, upon the 
whole, prices for warrants have been lower. Sales have been 
made at 57s. lAd. to 5&. lOd. cash, and 57s. 5d. to 57s. O~d. 
one month. A long time hn.s elapsed since there was any busi­
ness in this market in l\liddlesbrough hematite, but this week a 
few lots have changed hnnds at 55s. down to 54s. 9d. for delivery 
in teo days. 

Scotch hematite meets with a strong and steady demand, the 
output having beeu increased since l:l.st report by about 600 tons 
per week. Prices of this iron a re 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 oflthe common brands being, of conrse, regulated 
by the fluctuations in warrants. Monkland and Govan are quoted 
f. o.b. at Glasgow, Nos. 1, 50s. l~d.; NI)S. 3, 49s. 4id.; Wishaw and 
Carnbroe, Nos. 1, 50s. 3d.; Nos. 3, 4Ss. 6d. ; Clyde, No. 1, 55s. 6d.; 
No. 3, 50s. 6d. ; Gartsherrio, Nos. 1, 56s. ; Nos. 3, 5l s. ; Calder, 
No. 1, 57s.; No. 3, 6ls.; Summerlee, No. 1, 57s.; No. 3, 5ls. 6d.; 
Coltness, No. 1, 58s.; No. 3, 5ls. 6d.; Glengarnock at Ardrossan, 
No. 1, 55s.; No. 3, 60J. ; ~linton at Ardrossan or Troon, No. 1, 
52s.; No. 3, 50s. 6d.; Dalm~llington at Ayr, No. 1, 5l s. 6d.; No. 3, 
50s. per ton; Shotts at Lettb, No. 1, 56s.; No.3, 5ls.; Carron at 
Grangemouth, No. 1, 56s.; No. 3, 5ls. 

The shipping demand for Scotch pig iron does not improve, and 
it is fortunato that thoro is such a ~ood salo for consumption at 
home. In tho pn.st wook tho 9uant1ty despatched was 3190 tons 
against 2685 in the correspondmg week of last yoar . To llolland 
240 tons were despatched, Germany 230, Russia 160, India 100, 
United States 25, A11Stralia l~A Franoo 65, Belgium 30, China and 
Japan 152, other countries 00; the con.stwise shipments being 
2135 tons, compared with 1760 in tbe corresponding week. 

For malleable iron there is a steady market, and a compara­
tively good lJilSines., is boing done. Common bars a re quoted 
£6 17s. 6d., and best bars £i 5s. per ton, less the \lSual 5 per cent. 
for cash in one month. 

The demand for steel is ahead of the current means of supply ; 
which means that in not a few instances deliveries are in arrear . 
I nquiries are numerous, and the prospects altogether highly 
favourable. Mild steel angles are quoted £6 lOs.; tees and bars, 
£7 l Os.; ship plates, £7 ; and joi'lts, £6 5s. per ton, all less the 
usual 5 per cent. discount for doH very in tho Clyde district. 

There is an activo business in the coal t rade; but great incon­
venience is being experienced from want of an adequate supply of 
railway wagons to t ransmit the coals. The current quotat10ns at 
Glasgow Harhour are :-~ain coal, 8s. 3d. to 8s. 6d.; steam, 9s. 9d.; 
oil, 9a, 3d. to 9s. 6d.; sphnt, 9s. 9d, to lOs. per ton. 
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WALES AND ADJOINING COUNTIES. 
(From our OtCm am-~.) 

THE animation in the steel trade is being attended with Ja~e 
imports of ore from Spain. There has alqo been an incr~ 10 

pig iron from 'pain, principally to Swansea, and some constgn­
ments of steel bar from the Baltic for Newport. The principal 
cargoes of pig iron that came in last week were from Ulverstone 
and Ardro&~an. 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 Forry, 1750 tons iron pyrites to Swansea., 
and spiegel from Mostyn, North Wales, to Dowlais. I have referred 
in tbe past to great and unworked tracts of manganese in North 
Wales, which may yot prompt a rather Bagging industry. 

In the 'wansea Valloy ln.st 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 lnst week in excess of the total for the same period la'!t 
quarter. Bars have also figured largely at tho Bessemer works of 
tho hills, Cyfar tbfa being very marked. I have no~ beard !>f 
further iron and stool Phipments to Wales from Amenca. Ratls 
to Ireland and pipes to London figured in last week's consignments, 
but none to Wales. 

During tho month the price'! of bar have gone up 2>. 6d. per 
ton, prices closing at £4 15s. for Bessemer steel. 

On ' Change, Swanson, mid-week, business wn.s animated, and 
buyers were present from London and the ?.iidlaodR. Pig iron wa'l 
stated to have fallen off on the week to the extent of 6d. per ton in 
Scotch, ls. per ton in Middlesbrongh, and ls.1¥t. per ton in hematite. 
It was reported that the finished iron and stoel branches of t rade 
bad been affected by the fall in pig iron, and that sellers showed 
a greater desire to enter order:s for forward ~elivery, b~t that 
hitbc.>rto buyers bad bold off m the expectation that wttb the 
decreased value of pig iron a corresponding reduction would take 
place in tin-plate bars. The B!kqgemer steel works were stated 
to be fully employed on rails and billets, and to be quoting 5:!. 
higher prices. 

Closing figu res are as follows: - Glaqgow pig iron warrants, 
4\:19. 3d. to 49:!, 2d. cash buyers; Middlesbrougb No.3, 44s. 1~. 
prompt ; hematite warrants, 66s. lld. for mixed numbers f.o.b. 
Cumberland, according to brand ; Middlesbrougb hematite, 55s.; 
Welsh bars, £6 7s. 6d. to £6 lOs.; angles, &c., at usual extras. 
Sheet iron and steel 11heets, £7 to £7 2s. 6d. Steel rails: Heavy 
sections, £4 15s. to £4. 1 is. 6d.; light, £5 to £5 12s. 6d. Besse­
mer stool: Tin-plate bars, £4 12s. 6d. Siemens bars: Best , £415s., 
all delivered in district net cash. Tin-plates : Bessemer steel 
cokes, 103. 9d. tolls.; Siemens, U s. to U s. 3d.; ternes, 19<!. 3d. 
to 21s. 6d. ; b~ t charcoal, 12s. 9d. to 13s.; finished bl~k plates, 
£8 to £8 103.; Canadas, £i to £7 10:!. Block tin, £81 6s. 3d. to 
£81 16<! . 3d.; lead, £ 13 7s. 6d.; Spanish, £13 5s. 

Tonnage did not como into Cardiff last week quite so freely as 
desired, and this callSed a slightly diminished export; yet the tone 
of the trade continues vigorollS, and coalowners would seem to be 
holding back, in order to improve prices. Steam coal shipmentil 
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 w~~~.l. again, on the 5th, 4300 tons were 
despatched to Port Said, oow tons to Singapore, 4300 tons to 
Aden, nod 3000 tons to Malta. India is buying largely. 1n 
anthracite some noticeable shipments have been made to 
London, from the Great Mountam Colliery, Llanelly. Good coal 
bu~<iness appears certain at all the Welsh ports up to the end of 
the year. 

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

Pitwood is ruling a little en.sier, large cargoes coming to band. 
Prices remain much the same. In smalls there a re signs of 

higher figures, and any day this may be the case with best large 
steam. Closing figu res, Cardiff, this week were as follows :-Best 
steam, 13s. to 13s. 6d.; seconds, 11:~. to 12s. 6d.; drys, lOs. 6d. to 
lOs. 9d.; host Monmouthsbire, lOs. 9d. to 11R. 3d.; seconds, 9s. 6d. 
to lOs.; special steam smnlls1 6s. 3d. to 6s. 6d.; best ordinary, 5s. 
to 5s. 6d.; seconds and inienor, 4.s. 3d. to 4s. 6d.; best households, 
13s. to 14s.; No. 3, Rbondda, 12s. 6d. to 13s.; No. 2, Rbondda, 
8s. 6d. to 9s.; smalls, 5s. to 5s. 3d. Swansea prices :- Anthracite, 
14s. to 14s. 6d.; seconds, 12s. 6d. to 13s.; ordinary, lls. tolls. 6d.; 
small rubbly culm according to po!~ition on stem. Steam coal, Us. 
to lls. 3d.; seconds, 9s. 6d. to lOs. 3d.; bunkers, 7s. 9d. to Ss. 3d. ; 
small, 4.s. 6d. to 5s. 9d. Ditumino\lS coal: No. 3, Rhondda, 
12s. 6d. to 13s.; No. 2, 9s. 9d. to 9s. 6d.; through, 7s. 9d. to 8s. ; 
small, No. 2, Rhondda, 5s. to 5s. 6d., all delivered Swansea, cash, 
thirty days, less U. Patent fuel, lOs. 9d. to lls. Cardiff _P.rices, 
lls. to 12s. At bOth ports this is in good demand. Card1ff last 
week sent 3300 tons to Vera Cruz, a large !luantity to Genoa. and 
to Puerto Capollo. Coke is active; Card1ff prices, 16s. 6d. to 
17s. 6d. for furnace, 18s. 6d. to 24s. 6d. foundry, according to 
quality. 

I am informed that the Groat Western railway management 
contemplate:i a connection with Nantygloand district.. This would 
seem to an outsider rather late in the day, considering that this 
was the scene of Evansbay Bailey's success almost half a century 
ago as an ironmaster, and the subsequent attempt to re-start the 
wbole concern by a company. But the old ironmasters wero not 
groat in coal working, and doubtless there is a good future yet in 
that neighbourhood, together with a hu-ge tin-pbte industry, &c. 
Tho enginemcn of tho Cardiff district a re 3gitating for a schednle 
of standard wages to bo 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 unleM a speedy settlement is brought about, the whole works 
may be closed. 

The production of tin-plnte ln.st week at Swansea was consider­
ably in excess of shipments ; receipts from work 64,269 boxes ; 
shipments 31,492 boxes j present stock 201,763 boxes, compared 
with 106,831 boxes this t tme last year. The outlook at Swansea is 
recorded as brighter. Ten mills a re now at work which have been 
standing some time. The whole of the mills a.t Upper Forest are 
now at work ; Foxholes, all htlSy. The tin-bouse department at 
Glanta.we is idle owing to a dispute, and the millmen are on day­
hy-day conti'3Cts. 

Experiments are still carried on with the revolving calcining 
furnace at Llansamlet Lower sulphide ore establishment, and tho 
mota! is boing soot to London for analysis. 

A fair average busino!lll in tin-plate, 11toel bar, nod ingot is being 
done at Briton io'erry. 

At Llanelly regulnr work is going on, and the repairers are busy 
a.t Morewoods, but no start is announceti. A project is on foot for 
ref<!rming the "Union." Wages questions are relegated to the 
spnng. 

The resignation of Mr. John Boyle, chairman of the Rbyroney 
Railway, bas been announced. In connection with the Buto Trust, 
and in tho early days of tho lthymney &ilway and its conflicts, 
and generally interesting career, be hn.s been a leading mind, 
vigorollS 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:\ por cont. This, with the 5 per cent. ~nted, now 
makes the coiliers' condi tion i ~per cent. better than m Aprilla.st. 
If good, steady work be persisted in, there is every likelihood of 
improving w~es. At the audit some objection was raised to the 
irregular electton of tho working men':~ section of the scale. This 
will again be brought to the front. 
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NOTES FROM GERMANY. 
(From ovr 011m Chrr~.) 

ToE bri~k business already reported in previous letters con­
tinues on tho Rhenish-W estpbalian iron market; in aJI departments 
full employment is main~ in~; and th.ougb outp'?t incr~, buy~rs 
in many cases aro expen enctng coOBJderable d1fficuJty m obtain­
ing the supplies they want. Makers of pig iron and the producers 
of blooms and ingots find themselves frequently unable to meet 
tho requirements of their c\lStomers, and sales in raw material 
of English or American make have again been pretty extensive. 

Bars and plates a re in vigoro\lS demand, and the trade in all 
sorts of structuml iron is brilliant. Foundries, machine and 
wagon factories a re aU very busy, and hopes are expressed that 
the satisfactory posi t ion in those departments will further increase. 
Next month an order for 300 locomotives will be given out by tho 
Prussian State Railways, nod within the course of next year no less 
than 1000 locomotives are to be ordered, so that the shops aro 
indeed looking forward to a lively period. H the prices obtained 
a re not extraordinari ly good, they are at least paying and fi rm ; 
and, moreover, a rise may take place soon, the present fair position 
of the market co.using a hopeful upward tendency throughout tho 
iron trade. 

There is a brisk bllSiness doin.g in Silesia in raw and in manu­
factured iron. 'fbo rolling mills of Upper Silellia have officially 
raised the ba.sis export quotation for bars M. 5 p.t. 

The coal trade m the Rhenish-Westphalian, Silesinn, and Saar 
distrit:ts keeps exceptionally brisk, especially where engine classes 
of fuel a ro concerned. The mild weather of the la.st few weeks 
bas caused the demand for bouse coal to decrease $lightly. 

The Austro-nungarian iron business is in much the same state 
as beforo, a very moderate demand coming in for raw and finished 
iron. Bars bavo here and there been offered at reduced rates ; 
in Prague, for instance, they a re reported to have been sold at 
95 H. p.t., while in Buda~t even Je.qg was asked. 'l'he machine 
nod locomotive shops, whtcb have been satisfactorily engaged until 
now, are likely to remain well employed for some time ahead, the 
Kaiser Ferdinand Nord Babn bav1ng given out twenty-six locomo­
tives and 920 load cars. The Austrian Lloyd contemplates the 
building of throe largo steamers of 4.000 t. carrying capacity, for 
tho Levant service ; this will help to keep a good many works in 
regular activity for some time, a.s all the iron and steel reqni.red 
is to be supplied by inland firms. 

The demand for structural material bas shown a falling-off on 
the Bnll{arian iron market, but for other articles of iron and steel a 
regular 10quiry was coming forward during this week and last ; 
supplies from Austria-Hungary are fairly large. In merchant iron 
1330 q. have been imported from that country, while 1020 q. were 
bought in Germany. There was a specially good inq_uiry noticed 
for cast iron s toves. Tho wire nails imported (214 q.) came f rom 
Germany. 

A very limited trade was done in iron to Servia, only one w~on 
hardware and two wagons wire nails from Au.stria-Hnngary havtng 
been imported during tbe past few weeks. 

Tbe Belgian iron indtlStry is, generally, very active. Nearly all 
branches report an improving tendency, both as regards demand 
and quotations. Export bas been steadily increasing of late, and 
pretty good prices are being realised. 

Tbe reports given of the French iron mMket are, on the whole, 
satisfactory, employment in the variollS departments of the iron 
nod steel induAtries being lively, if not very brisk. ~e sales 
have not been effected upon the week, but there is a steaily tone 
maintained all through. Quotations for bars are still the same M 

before, 160f. to 165f. p.t. being quoted, while girders remain nt 
175f. to 180f. p. t.. , Paris. 

ROYAL I NSTITUTION.- A general monthly meeting of the mem­
bers of tho Royal Institution was held on the 5th inst. , in the 
afternoon, Sir James Crichton-Browne, M.D., F.R.S., treasurer 
and ~co-president, pr~!diog. . The foll~wing w?re elected mem­
bers .-.Mr. Herbert W1lham Al~bnm, 1' .R.r .. , Mr. T. Newbold 
Piddocke; Mr. Edward Preedy; Mr. William Munro Tapp, LL.D.; 
the Bon. William Frederick Cuthbert Vernon; Mrs. Adela Wetzlar, 
and Dr. Charles Theodore Williams, F.R.C.P. Tbe special thanks 
of the members were returned to Dr. George Wyld, for his present 
of a portrait of Dr. Thomas Garnett, first Professor in the Royal 
1 o11ti tu tion. 

THE AUTOMOBILE CLUB o~· GREAT BRITA IN AND IREL.\ND.­
l<~ortbcomiog arrangements :-Thursday, December 8th, 1898, at 
8.30 p.m., ladies' concert. Wednesday, December 14th, 1898, a t 
7.30 p.m., bouse dinner, at which Mr. B. Redwood, F.R. ., will 
preside; discus:!ion 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., bouse dinner, Mr. W. B. 
Preece, C. 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 EJectrically-propelled Vehicles," by Mr. 
Percy Northey. Wednesday, February 8th, 1899, at 7.30 p.m., 
hollSo dinner; 9.0 p.m., parer and discussion. Wednesday, 
~arch ~th, 1899, at 7.30 p.m.J. hollSo dinner ; 9 . 0 J>· m., paper and 
dtscUSSJOO. Mr. R. E. B. vrompton bas promised to open a 
discussion on " Traffic Regulations," and l\!r. Lyons mpson on 
"Brakes," but dntes have not yet boon fixed for the events. 

'l'IIE P,\n:NT LAWS.-Tho monthly dinner and dobnte of tho 
Article Club were held at tho 'l'rooadero Rostaurant last night, Mr. 
J. l<'lotcbor Moulton, Q.C., M.P., presiding. The subject of tho 
after-dinner debate was" The l'atent Laws and the Trading Com­
munity." Among the company present were Lord J ustico 
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. Wittcnoom, 
Agent- General for Western Australia, the Bon. E. Blnko, 
Q.C., M.P., Sir A. Sullivan, Mr. C. N. Dalton, Con­
troller of Patents, l\fr. W. Murton, of the Board of 
Trade, Mr. Alexander Siemens, ?.lr. J. Cutler, Q.C., Mr. C. l\1. 
Warmingtonl_Q.C., Mr. R. W. Wallace, Q.C., Mr. Lewis Edmunds, 
Q.C., Sir J . .H. Heron Maxwell, Mr. J. Scott Wood, and Mr. 
Lesser ColumbllS, boo. secretary. The toast of "'l'be Queen" 
having been honoured, the Chairman said that they had to con­
sider, not the nse, but the abuse of the patent Jaws. Many 
people bold that tho real evils to the trading community 
were tho patents which were held in Ur-rortm over tho 
bonds of subsequent inventors. I t was unquestionably a 
matter of serious interest to the trading community thnt 
trading should go on, not only uninterfered with, but that 
this syt~tcm of threatening should not be carried on with impunity, 
and bo thought tho state of things would be intolorablo if there 
was not some remedy for this misuse of patent rights. lie thought, 
however, that one addition to the remedy under Section at or the 
Patent Act would be effective. A little more shollld be done in 
tho way of empowering the Courts to make what he might 
co.ll sensible arrangements by which justice might be done 
after the rights bad been set tled. B e also referred to 
tho case of people living abroad who took out patents in 
England, ~y which now manufactures were sometimes entirely 
ex~luded m Englnnd! as no ~bllSo of the patent laws which re­
qutrod 1:.? be remodted. Wttb regard ~ the question of com­
pulsory hcenccs he felt there was a sen ous question of fact­
namely, whether or not a man bad nsed his patent rights 110-
reasonably- a question which ought to be left to the Courts of 
Law. T..ord JllStice Vaughan Williams remarked that such 
9uestionR as that last referred to were eminently questions for a 
Jury. 1f tbey wero left to judges 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, be thought, "'ould be a great misfortune. Other speakers 
folio" ed. 
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ENGINEERING NOTES FROM SOUTH 
AFRICA. 

(From our OlD~ Corrupo11dent.) 
THR 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,i15 ouncus over the figures for 
September. On the other band, things are brisk 
in the Rhodesian mining centres, and large orders 
for plant and machinery are being placed. AB is 
usual at this period of tho year, serious rumours 
are being sproad concerning the scarcity of water 
on the Witwatersrand mines. A1; the closing d own 
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 mado to p rovide nn adequate 
wnter supply. 1'he existing df\ms are in many 
cases more masonry enclosures of natural surface 
depression9, and no attempt bas been made to 
give them a ~roper depth. Naturally the loss from 
evaporation m such structures is enormous. It 
should be quite possible for the mining people on 
the Rand to form a water trust or commission, 
r epresenting the various companies. Such a body 
could bny up water rights and construct a huge 
dam on the watershed to the north of J obannes­
bnrg. 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 lo'ree State Railway 
for the year ending Juno 30th was £410,517, or 
£4839 above the estimates. This should encourage 
railway extension in tho States, t he 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 LnurenQo 
lflarques. I n both cases the orders for machinery 
a.nd plant wiJl go to English firms. 

The Cape Parliament is discussing the revision 
of the mail contract. The chief question in 
dispute is whet her the contract should be thrown 
open to public tender, or be d etermined by 
private negotiations with the existing mail lines­
the Castle and Union Companieq. There is a 
strong body of opinion amon~st. the mercantile 
community that the new subs1dy sbould only ue 
granted upon the condition of the abolition of 
the shipping "ring, " and the rebate system of 
freigh ts upon which it is established. The 
Government, however, appears to be strongly 
opposed to int roducing ttns 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 bargains 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. One shipping company has even 
made an offer to undertake a twelve-day service, 
but this would mean an enormous increase in 
the subsidy. One suggestion made in the course 
of tho debate was that the Cape ~vernment 
sh ould provide itself with steamers, instead of 
paying subsidies to private companies. 

'l'he sewerage scheme at (;ape Town, which bas 
been undertaken at a total coqt of £".250,000, is 
making good progres.<~, and 54 miles of sewer 
have now been laid. The works include the pro· 
viding of live of !:;hone·~ patent ejectors for raising 
the sewage from the lower levels of the town. 
The compressed-air plant for these ejectors con ­
sists of two horit.)o tnl dup!icato dou ble -acting 
engines, with steam cylinders iin. in diameter, 
and air cylinder:~ lOin. in diameter by 14in. 
stroke. 

THE NEWPORT HARBOUR COM· 
MISSIONERS' WEEKLY TRADE 
REPORT. 

STY.,UI coal : 'l'be market is quiet, owing to the 
want of prompt tonnage, the boisterous weather 
k eeping steamers back. !louse coal : The same 
remark applies tn tho houRe coal shipping. 
Exports for week ending December 2nd were :­
Coal, foreign, !>4,125 tons; coastwise, 18,391 tons. 
Imports for week ending Ddcember 1st were:­
Pig iron, 1220 tons; iron ore, 5339 tons ; pit­
wood, 2760 loa.ds ; steel bars, 252 tons ; old iron, 
345 tons ; three cargoes potatoes ; one manure ; 
one cement ; 1200 tons phosphates. 

Coal: Best steam, lOs. 6d. to lh. ; seconds, 
9s. 6d. to 10il.; bouse coal, best, 13s.; dock screen­
ings, 6s. 9d. ; colliery small, 5s. 3d. to 5s. 6d.; 
smith's coal, 7s. to 7s. 6d. Pig iron : Scotch 
warrants, 49s ; hematite warrants, 56s. lOd., 
f.o.b. Cumberland ; Midrlle~brough, No. 3, no 
quotation ; Middlesbrough hematite, 543. 9d. 
Iron or e : Rubio, 14s. to 14.s. 3d.; 'fafna, 13s. 3d. 
to 13s. 6d. Steel: Rails, heavy sections, £4 15s. 
to £4 17s. 6d. ; light ditto, £5 to £5 12s. 6d. f.o. b.; 
Bessemer steel tin-plate bars, £4 12s. 6d.; Sie· 
mens steel tin-plate bartl, £4 15s., all delivered 
in the district, cash. Tin-plates: Bessemer steel, 
coke lOs. 9d. to U s.; Siemen.s-coke fiuish­
Ua. to Us. 3d. Pitwood, scarce. London Ex­
change Telegram : Copper h £55 3s. 9d.; S traits 
tin, £82 5s. Freights : n oigbts remain fi rm, 
both foreign and coasting. 

L.\UNCR. - Turkistn.n ; stool screw steamer, 
spar-deck type; built by, Messrs. W. Gray a nd 
Co., Limited ; to tho order of, Messrs. Frank C. 
Strick and (;o., Limited ; dimensions, 362ft. by 
45ft. by 26ft. Sin.; engines, triple-expansion, 
28in., 43&in. , and 72in. by 4 io.; constructed by 
Central Marine Engine Works; trial trip, 
December 5th ; 15 knots. 

TRAD£ AND B USINESS ~~NOt'NCEli E:-ITS.-Con­
sequent upon the appointment of M r. W. H. Rad­
ford to the po"ition of bridgemaster for the county 
of Lancaster, the business of Messrs. William 
Radford and Son, Brazen~e-street, Manchester, 
baa been tra!l8ferred to Mr. Joseph Swarbrick, of 
Temple- chambore, Manchester.- Messrs. l!h l­
mann and Keutgen have socurcd larger preml!es 
at No. ?111, P en tonville-road, N.-Messrs. L. 
Gardner a nd Sons bavo r emoved to new works at 
Barton Ilall Engine W or ks, Patricroft, Man· 
cbeeter. 
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24~927. PKNcn-SRARP&NlNO iMACOIN£.S
1 

R . Ttl . J ones, 
LOndon. THE PATENT JOURNAL, 

~ from "Tlu IU1Utrated O,Dicial JouM\al 
Pattl\11." 

of 24,928. BRICK·liiAKINO MACBIN'ES, 0 . Austin, London. 
24,929. Colii8USTION of LIQUID HVDROCA880N81 0. 

Meurer, London. .&ppUcatlon fol' LetteN Patent. 

• • * When inventions have been "communicated " the 
name and add.reu of the com.mun.loatlJli party are 
printed in I tall ca. 

24th No-.:tmhtr, 18!18. 

24,840. GINl:RATlON of hlOTIV IC PowaR, \'. Tournicr 
and the New Motive Power Syndicat e, Limited, 
London. 

24,841. SECURINO E NDS of CORDS, 0 lmray.-( II'. IV. 
CaiJena. J"ictoria.) 

24,842. DlSPLA YI NO BTliREOSCOPIC TRAN8PARIIINCIKS, .J. 
Rose, London. 

24,84.8. CoNNRC"I'INO DYNAMOS to SWITCllllOAROR, 
W. C. P. Tn.pper, London. 

24,844. TANNING, J. V. Koch, London. 
24.845. ROTA RY ExPLOSION l\IoroAA, J . B. 11f. A. Coard 

ond E. A. Charpentier, London. 
24t~46. APPARATUS for CARBURtn'TINO 0AS1 W. Irwin, 

Manchester. 
24,847. CoATS, A. M. Durborry, London. 
24,848. TREATING DJ:CA YED R UOOIIIR, .M. Zingler, 

London. 
24,849. BuRIAL CASKETS, W. H . Moore, London. 
24,850. BRACK ITS, E. J. Matthews, London. 
24,851. ROTARv MoroR, L. DeflosseUo, London. 
2-1,852. W ATER·TITBR DOILJ:R, J . Mnzli~ros, London. 
24 858. TsRUD TENSION Uii:VICII: forijEWJNO MACfli N&S, 

H. H. Lake.-(/. B. » ••·to-and, U.tit. d Statt.o.) 
24,854. BooT FA!.TltN1NOs, 1-'. J . Stohwll88er and G. B. 

Winter, London. 
24,855. ELRC"I'RJC SIONALLINO APPARATUS, A. U. Alcock, 

London. 
24,856. MoroR CAR FRAlliES, T. Myen~, London. 
2-1,857. CUA.'IOINO PuoTOORA PHJC FILMs, A.. L. Adams, 

London. 
24,SSS BuROLAR ALARMS, B. J . P. Roberts, London. 
24 859. ELECTRIC SPA R&.I NO PL!ms, F . R. Simms, 

London. 
2f>th Noum~, 1898. 

24,800. ScAJl W ASR, A. Robertson, London. 
24,861. GuARDS for CIRCULAR SAws, W. A. Webster, 

Manchester. 
24,862. GL'Ili.RATTNO AcETn.RNII GAS, A. Dickson nnd 

H. Wallace, Glasgow. 
24,868. SPUD I NDICA'I'ORS for V1m1CLIS1 J . Gros.'lrt, 

Glasgow. 
24,864. BKD·POST ATTACJUriiNT, C. J . Big~eer, Bristol. 
24.865. SwiVXL LooMs, E. Hollingworth. - (G. F. 

Htttcllim, U11i lfd SW.IeA.) 
24~66 . .MACIIINII for 1lORINO OVAL n ous, c. Janssen, 

.tSirmingham. 
24,807. RoTARY STRAM ENOJNXS, D. Morell, Man· 

chester. 
24,868. CoNNII:CTINO MATTl\RSS£.8 to BED9TRADS1 L. 

Jolrnstoo, Walmley, Warwiclci!hiro. 
24,869 COPPXR FilR.NAC&S, W. Korridgo, Ipswich. 
24,870. Hoa..~El!BOES, J Kemp, Eastbonroo. 
24,871. FlRXMAN's Huoo&AR, n. l\fcBumle nnd J . 

Mason, Manchester. 
24,872 ELJ:CrRIC DvNAMOS and MOTOR.!!, J . Atkinson, 

l\1arple, Cheshire. 
24,878. JA.lii·BOILJNO PA~B, W. Brierley, Rochdale. 
24,8i 4. Cosvli:CTIONKRV Ctrrrl.NO .MACDINII:9, W. Brier· 

loy, Rochdale 
24,875 CRICKET BAT HANDL&, B Wnrsop, London. 
24,876. INCRLI.SINO the PowxR of ORII'INO G&AR, J . 

McKane, Belfast 
24,877 TCA INFilSii:R, W. H Ratcliffe, Derby 
24,878 ALLOY o( A.LUlil lliiUlll nnd MAON1~l11 Ulil1 A. G. 

Brookes -(L Mach, G<r .. ta••Y ) 
24,879. PANELS for BASSINKTTKS, J. Harrop, Man· 

chester. 
24,880. SBTPS' RUDDIIIRS, W. R. Lawson, London. 
24 88 ' . D&viCE for WINnow CLE.ANrNn, J. Webster, 

Exmouth, Uovon. 
24,8>2. SmRSoRs H. Cheosmnn, Newc \Stlo-on-Tyno. 
24,888. SP&Jo:D G&AI18 fvr V~~:uiCLKS, C. H . Shnck.lock, 

London. 
24,884. FOLDING i:!I .. YI'S Of MAIL·CARTS, J . Carr, 

Bradford. 
24,~ 5. GAs G&NII:RATO~s. W. Riley and A. Ken~hn.w, 

Brudford. 
24,886. FIRJ:·LIOHTiilR.~. A. J. Roborton, .Mnn<'hostor. 
24,887. ALARM CLOCK, T. Mlllnr, Glllll~COW. 
24,888. Brcvou:, J. Cochmn nod C. Wntkin, Annngh. 
24.~89. HI VET INO APPARATUS, J . MacE. 1{0881 

Glasgow 
24,890. VALVRS, J. Chrumers. Glasgow. 
24., 91. RETORT>! for Or .. TlLl.IN'l ~~~ \Ll:, W. You~g and 

J. Fyre, Glt~o'!gow. 
24,892. LO<'KINO l t<DICATINO O&<"K•PI,ATI , T. Whlto, 

Glasgow. 
24,8!18. GOJDE·BARS for AXLil ·DOX IPR, D. J. .Morgnn, 

Barry, Glll.lll. 
24,894. WI NDOW W ASDii:R, R. H . Dunn, Street (S. 0.), 

Somerset. 
24,895. S&ALINO the MnUTII~ o( BnrTr.cs, n. G. Nash, 

London. 
24 S%. WATIIR·TUBE BorLE RS, G. N. Philip, London. 
24,897. SuPeRPOSED CARDKRS, P. Bastin, London. 
24,89 . PocKeT STANDS for CAM&RAS, R. de Cnlnmbier, 

London. 
24,1;99. AUTOliATIC LH'E•SAVLNO RAFr, n. deColumbler, 

London. 
24,900. HARNICES, V. P. Bornrrier, London. 
24,\101. COAL·IVASIII"NO APPA RATl'S, B . St. J . Durnford, 

London. 
24,902. HOt9T8, S. Bllndel nnd C. Klinik, Biml lng· 

ham. 
24l908. APPARATUS for TAN NINO SKINS, T. H . L. Bnke, 

LOndon. 
24,904. STRAININO PAPER P ULP, W. W. Beaumont, 

London. 
24,905. PR&PARINO HYDROCYANIC Aero, n. Bn.yer, 

London. 
24,906 NITRO · SllBSTITUTION under PnESSuRx, C. 

Schneider. London. 
24,007. SruPS, F'. Q . Sennott nnd W. G. W!llinms, 

London. 
24,908. ATTACntNO 0As BnACKiml, &c., J. Lewis, 

London. 
24,009. .MA.K.INO CALCIUM CARBIDI!, H. Wnlkor, 

London. 
24,910. DOORS for GAS F URNACES, B. A. Dnrroll, 

London. 
24,911. CuRV&D TYPE, R. J. Dny nod A. Collins, 

London. 
2•,912. ELECTRJO FtTTINOS, C. S. Bradford, K.Jng5ton· 

on-Thnmes. 
24,913. CoNN"Kt"I'INO·Roos, J . T. Norris, Klng5ton-on· 

Thames. 
24,914. ELKCTRtc HINOXS, F. E. Chandler, King11ton· 

on-Thames. 
24~915. SRAvrNo the SuRYACII: of SKINS, E. E. Pullman, 

LOndon. 
24,916. INDICATOR for CooKliR\' RECI!I PTS, E. Howe, 

London. 
2-t,917. TucoiNO PeRSONS to CvcL&, W. J. Bla.."tton, 

London. 
24,918. MATCB Box BoLDER for CvcLXS, J. J. Snow, 

London. 
24,919. CLOSINO SuuTTE~, &c., .1. H. Dioriekx, 

London. 
24,920. BALINO PR&SSIII, H . H . Lake.-(C. L. 1/o•-dtn, 

.Norr&ay.) 
241921. FACILITATINO DRAWING from MODELS, H. Sheaf, 

London. 
24,922. SusPENDt.No PAP&R BAoP, &c., A. McCabe, 

London. 
24.,923. OtL LAMPS, H. Lano, London. 
24.1924.. BooT LACES, E. H. Ludlow and A. Wb!tWI, 

London. 
24,925. CYCU R ollS nnd BEARINos, W. Woodhead, 

London. 
24,920. H!"NOES, A. J . Doult.-(G. ll'<btl·, Gmnany.) 

24~9SO. AIR·TIOBTCovER9 for\'ISSJILS, A. Schrn.'llcnboch, 
LOndon. 

24,!181. BuR.VINO LIQUID HY DROCARBON, F. R. Blonnt, 
Liverpool. 

24,982. CowPOSlTION for PAII>'TINO, A. Novln nnd T. 
Bnlfield, LJ\'erpool. 

24,988. SULPlJllRIC ANHYDRIDE, W. P. Thompson.­
(&. lVi•rJ.i,l, Ru.uia.) 

24,984. PACKINO for ScR"w TAPs, T. Garner, Man­
chester. 

24.9~5. WATRRPROOYINO FABRICS, G. T. 01Jver Md W. 
Derby Manchester. 

24,9'!6. SoLDRRINO IRoN, 0. P. W. R!clliU'ds, London 
24,987. TnAC"I'ION ENOINES, W. Foggo, London. 
24,!188. PRKI'ltNTINO WI NDOWS being OBSCURED by 

hlorsTURK, L. Pinner and W. Orn.stoln, London. 
24,989. CLOs~. C. H. Martini, London. 
24.940. Um.oCKINO Ean:ROII:scv ExiT DooM, T. E. 

Howitt, London. 
24.941. DRVINO BRICKS 0. Howl, London. 
24,942. CVCLK SIONAL BKLLS, J. H. Thieme nnd 0. 0. 

Alt, London. 
24~948. NEBDLK·CASR, K. F. Koch and G. Schmlodokon, 

LOndon. 
24,944. LoCKING tho WBlilliLS or VamcL.&S, u. s. T. 

Wildman, London. 
24,!145. BALL BRARINOS, G. E. llittlnger, jun., and 

F J. ::!cbweit7.er, London. 
24,940. OPTICAL PROJEC"I'ION APPARATUS, J . G. Lorrain. 

-{B. 0. Foulltrfi~o. Germany.) 
24,947. BICYCLES, T. G. Psimenos, London. 
24,!1-18. AMMUYITION Hoi"TS for SlnPS, A. T. Dawson, 

T. Thackerny, and J. Hom e, London. 
24,!149. RKO ULATINO TRA!>"SFORIIRR for ELIIIC"I'RIC 

INSTALLATIONS. Siemens Bros. nnd Co., LimJtod.­
(Sitntm~ and Ilalu:t Aklitngt"lbchaft, Gtrnlany.) 

24 950. PrvoTS for Swi.Na UIO Wl l>"'DOW SASB£.S, W. 
Nicholson, London. 

24,951. G&A.R for CowxustCATl.NO PowER, C. L. Kline 
nnd C. L. Kline, jun., London. 

24,!152. CARRYrNO B1cvcLKS, H. L. Webster, lAndon. 
2.,958. GENERATORS for ACETYL&Nll: GAS, L MorriB, 

London. 
24,954. lNCA~>"'DISCENT GAs LIOHTINO, W. B. Smith, 

London. 
24,!155. UTE!oo'SI.LS for SRAI'INO·WAT&R, F. n. Begh!o, 

London. 

26th NowmiJer, 1898. 

24.956. ANTI·I'r&RA'I'OR for OIL LA~IPB, n. H . Slllith, 
Londou. 

24,il57. PIPES, J. R. W. Woodward and N. Collier, 
n erby. 

24,958. UNDERCLOTlnNo, W. H. Stevens, Loieostor. 
24,969. AU'I'OMATIC DRAKK, T. H. nnd E. Mitchell, :&Inn· 

chester. 
24,!100. ENOINE BRARTNOS, T. H. nnd E. l\Jiteholl, l\fan. 

chester. 
24,961. TnAVlilLLERs' SAMPLII: CASES, T . A. Sands, Blr· 

minghnm. 
24,962. STERRTNO FLYl.NO .MACUTNI!31 J . Vreugdenhil!, 

London. 
24,968. CoRSETS, H. A. R. Champnossnnd R. H. ~llteholl, 

Manchester. 
24,!164. S'I'OPPI:R ATTACBllrE~'T, J . Bourey, Bristol. 
24,!165. ELEC"I'aiCAL INSTaUiolENT, G. T. Hanchett and 

F. B. Sage, Manchester. 
24,966. WnRli.LS, R. W. Macculloch and F. Gash, West 

Kirby, Cheshire. 
24,967. PIS'I'ONS, J. G. A. Kitchen, "&fnnchester. 
24,968. B&ARINO, S. Walker nnd W. Morris, RRdcllfJo, 

L .'UI CS. 
24,969. hl ETBOD of FASrRNlNO Srro•:s, T. Sargent, 

Bristol. 
24.970. STARTING GAS Md OiL MoroRS, S. Griffin, 

Bath. 
24,97 1. OIUSS FA8111C8, H . B. Pliestm~n and S. H . 

llawnsley, Bradford. 
24,!172. CYCLII: BRAKE, T . Adamson and F. W. Barlow, 

Bolton. 
24,978. ORIN DSTOI-'11: TOOL TIPPINO Rt.:~~r, A. Thackwrny, 

• eods. 
24,974. R <~oTS for ScRKW·CUTTINO TooLI!, J . T. Dunstan, 

Dristol 
24,!175. GRNERATO RS for Ac rn I'LIJ:NII, K. L. Lcvetus, 

Leed11. 
24,976. EXPANDING Coa.:,RT, R. Fnirllllrst, Wigan, 

Lanes. 
24 ,977. CYCLE FRAMIS, W. Andrew, .Mnnehestor. 
24,!li8. CRVSTALLISTNO ~ODIUM UARBONATII, J. Dekker, 

Glasgow. 
24,9i9. 'fiRES, R. MitcbeU, jun., nnd J. MitchoU, 

Glasgow. 
24,!180. Con-wnu:L BRAKE for BicVCLKS, J. 'Nffon, 

c.ulisle. 
24,981. ScENT BOTTLE nod F Al", J . C. B. Townsend, 

London. 
24,982. Ovli:RBlilAD ELECT RIC TRAC"I'ION1 W. R. Smith, 

London. 
24,988. :.on!ININO WATKR for Esoun s, E. J . Davill, 

Londou. 
:l l ,!lS4 O.L R&SER \'1)11\.:f fJr LuoRICATORS, E. J . D:~vls, 

Lo~;don. 
24,!185. CoAIN A.D.I USTli:RS for CvcLJ:S, F. G. Griffith, 

London. 
24 ~986. CO~o""NRCTl.NO ENDS of BA.~D!', J. McKechnie, 

LOndon. 
24,987. i:!OCKETS for CARRIAOE LAliPS, W. J . CoJ>Iostone, 

London. 
24,988. [ NCAI>'l>ISCIL'\"T lt:A:>'TLJ-: FOUNDATION, R. .M. 

Shelley, London. 
24,989. VEHICLE for CoMMON RoADS, F. W. Giller, 

London. 
24,!190. O&VICK for FILLINO PNEUM ATIC TrR KS, D. Cnbn, 

London. 
24,9!11. Srr IP•, R. We.qch, Vmdon. 
24,992. Auro.rATIC T..:u:oRAPR APPARATUS, G. Giorgi, 

London. 
24,999. Plt~Toss, C. Lockwood, London. 
24 !194 OPTICAl. APPLIANCE for FINDJ NO Vu:ws, W. 

Mallett, W. Watson, C. W. Deevor, nnd A. L. Adoms, 
London. 

24~995. BuRNERS, E. E. Crook and M. A. Hunting, 
1;ondon. 

24~996. PERAM"BULA'I'ORS, &c., F. J. MeKcozlo, 
LOndon. 

24,997. 'fwl!TINOTBR.ILU>, M. Booumnnnnnd A. Krysznt, 
London. 

24,998. W ASR TNO LL"'IKN, F. Moll nnd .M. P. 0. Dickbuth, 
London. 

24,999. FoLDING DESKS and S&ATl!1 S. Akbrolt, 
London. 

25,000. PURIFVINO S&wAo&, W. P. Thompeon.-{C. G. 
(lull, Gtrmany.) 

25,001. S!DII: ScUJTLIS for SmPB, W. hluUnn, Liver­
pool. 

25,00'2. PRESSES for 3A.LINO CoTTON, J . Conder, Liver· 
pool. 

25,003. DRusn, G. Stiehle, Liverpool. 
25l004. BRAKES for Vii:LOCIPEDEII, A. C. hergold, 

LOndon. 
25,005. l N'STRl'IIIIENTS for DRAUOIITSIIoiRN1 A. J . Bou.l t.­

(R. Otrbtrg, Gumany.) 
2C. 000. l ~o"TERNAL Colii.BUSTIO!l ENOIN£9, J . B. Lafond, 

Lc;ndon. 
25

1
007. M1x1so nnd KNliADINO l!IAcm~, P. KUpper, 
London. 

25,008. PRII:VliNTINO BurPS from SINKINO, A. E. Bro· 
quet, London. 

25,009. LAM.P, C. Vernier, London. 
2!1 010. ExHAUSTER for CoRROSIVE GASJIS, J . .MUller, 

'Lcindon. 
25~011. B AT PtNS, 0. Choloriua n.nd A. B cmnnnn, 

LOndon. 
26 01:.!. ST&Alil ENOINIS, B. Goo nnd n. Webster, 
~ndon. 

25,018. ELEOTRIO ARC LIOITTIN01 A. Vo8macr, 
London. 
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25~01 • • AUTOMATIC LIOIITINO o ( GAS MANTLES, L . .Moris, 
LOndon. 

25l015. TR&ATI NO RtsiDOll from PLATINUM, L . .M<.rii, 
LOndon. 

251016. ACET\'Lli:NJ: GAS G~t:NliRATORS, A. Schw"~• 
London. 

25,017. llYRINO fuJR and Fuas, C. D. Abcl.-(Tht 
Aclicn.-Outlllcltafl Jii.r Anilin Fabril:ation, Gtrmany. ) 

261018. TRI:ATt NO VEOIITABLll FlBRIS, F. llassehn.ann, 
London. 

25,019. \ '&DICLIS, C. E. Sibley and R. Bryan-Hnytues, 
London. 

25,()29. TRXATINO BICBROliA nt of SODA, A. Goldschmidt, 
London. 

25,021. 8RCURINO the BASIS of Box.as, J. W. Claughton, 
London. 

2C.,022. C\'CLI: SADDLE, W. E. Carmont Md II. do 
Stod!nhk, London. 

25~8. TRA MWAY CARs, 0. Brennecke and r. T!mn.r, 
ndon. 

25,024. CA RDROA RD Box, F. T. Austin, London. 
26,026. TKETUINCl Al'rLIANCR, A. J. Tern~re, London. 
2Sl026. )feTAL SuPPORT for CouNTERDI£9, R. J. CopM, 

LOndon. 
25,027 • .MANIH'At"I'URE of BARYTA, H. H. Lako.-{/A 

&cillt Bon11.e1, RaTMl, Saviony Oirat•d tt ltl arllnf, 
F,•amt.) 

25,028. TmL•, E . Kompshall, London. 
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25,029. MRASURI"'O the Ef"YICTENC\' of GRARINO, A. 
Sharp, London. 

26,080. CARBURtn'TINO, C. Bingham, London. 
25,081. CULTIVATORS, W. E. Martin, Hnntlngdon. 
26,082. CovERI.NOS for BABY CARRIAOES, G. A. Barnttrd, 

Winchester. 
25,089. GKARINO for VELOCIPBDIS, H. J. Bagley 

London. 
~5,08-1. . SoAP, S. \'. Dardier, London. 
25,08&. CoNTROLLINO RAII.WAV PLATFORX TROLL£\"&, 

A. B. P11yne, ~ketty, near Sw:mllea. 
251086. CARDBOARD l!oxKS, A. W. Stevenson and 0. 

Donaldson, Manchester. 
2C.,Oll7. LocKING tho DooRS of TRAINS, J. Marshall, 

Glasgow. 
25,088. DIVIDINO CIRCLES into PARTS, R. C. Crnlg, 

GIRSgow. 
25,089. SttUTTLX OPERATINO .MRCBA.NIS~r for Looliii.S, L. 

Cheesebrouglo, Keighley. 
25t9_40. llAILWA v PLAT•"ORll TRucKs, G. P. Edward~, 

wolverharopton. 
25t!!4 l. FruNo Lroa to Dons, J. llfowat and J . Watt, 

1::1elonsburgh. 
25,042. CoMPASS CARD, E. Gmby, Hull. 
25,019. PuorooRAPmc PRI NTl.NO, A F. Hnrgroovc~, 

Midlothian. 
2~l044. MECBANISM for CoiN·FRRI!.D GAS Mrrr&RS, J. 

bfllno nnd H. O'Connor, Edinburgh. 
26,045. MECHANICAL Tov, A. W. Pocock, London. 
26,046. HIIATINO KiLNs or 01'£NB, J. T. Cope, Dlr· 

minghnm. 
25,047. MACrrrNliRv Cor CRusoL.-.o ORR, R. A. White, 

London. 
25,048. SADDLIS for HoRSas, T. B. Sharp and 0. lllincr, 

Birmingham 
26~9 BACK·Pf!DALLINO Blu.KES Cor V£LOC1PIWII:9, n. 

u iddlc, Birmingham. 
25J.l~· Sow1so A.RTlFICIAL MANURES, R. and W . 

wallace, Glasgow. 
25,051. EL&t"I'RJC A.LAIUI.S, C. A.. Gillespie, Glasgow. 
25,052 C\'CLll SRLF·LOCKL~o APPARATUS, F . L . Jeye.~, 

London. 
25,053. W AqTfERS for PlPX FLA..'IOL'!, C. H. J oliUTe nnd 

H. H. Dooeon, London 
2(),054. SrLK·IIOLDINO OEI'ICIS, C. A. Allison.-{S. 

S>rmuy, United ~tatu. ) 
2~,055. SousDINO .\ PPARATUS, J. O'Neil London. 
2b,056. WovKN STUFI'd with SILK IMITATION~, l:i. Edcl· 

hoff, Oormnny. 
21i~67. ExcENTRIC SwrVlilLLINO CruiRS Cor Su1PB, A. 

Hobortson and J . Rowan, Glasgow. 
25i058. AU'I'OliiATIC FUSE REPLACER, H. 0 . Solomon, 

..ondon. 
25,05!1. TORPEDO OuN, J. O'Kelly,~. M.P., Loudon. 
25,060. DRAO Cor Vt:iBELS, M. D. L:vetkovieb, U. Kukn<', 

C. M!ngotti, and A. Sirola, Glasgow. 
25,001. PoRTABLE BALANC& TnKR)IO·REOOLA'I'OP, R. D. 

Cox, l:!hnnghni, Chinn. 
261.062. Tho ·• Co~~o~rRt<U&NSJv& .. CALENDAR n ULK, G. 

~:Stevenson, Accrington. 
25,069. llOT·WATI!R DKATKRS, A. J. Boult.-{11'. J. 

Wul1h, (J. ltf. llyrkmo.n, and M. H. Lt //ant , Ccma®.) 
25,064. WJ:IOiliNO MACUJ.NES, J. J oyn8fln1 London. 
26l065. MATOH·BOXKS, &c., for HOTELS, J . A. Firth, 

LOndon. 
25,066. Ftt\1 EXTINOUISIJRR, J. W. Xnylor nnd W. 

Bnrrison, London. 
26l067. L'OIN·FI\I!:XD MliCUANIIIM, C. F. Stahlecker, 

LOndon. 
25,068. CONDENSERS nnd EVAJ'ORA'I'ORR1 S. Puplctt, 

London. 
25,009. SuTS Cor W ATliR·CLOSETS, A. L. Trotmnn, 

London. 
25,0i0. TOOTTI·RRU&rlES, A. Worringen, Lonrlon. 
~!>,Oi l . SADDLE SEAT, W. F. Hole.-{/. /. E•••uM, N .. r 

Ztaland) 
25l072. AUTOliATIC CoiN RROISTJtR, The Globe Cashier, 

Limitecl, nntl W. D. Rowllngson, London. 
25,078. SOUP POWDER, A. W. Turner nnd J . Tibbitt~, 

Birmingham. 
25,074. R4CKS for CvcL£.S, T. Hewitt, London. 
25,0i5. Rll'l..li:CI'ORS for LAMPS, G. Huebner.- (A. 

.Mt~lltr, A t•llria-Btmgar!l·) 
2(;,076. DISPLA YlNO PIC"I'URES, A. R. Upward and n. 

01\lmer, London. 
26,077. CIIANOINO SORFACKS for ADVlilRTIBJIIlii ENTR, A. 

R. Upward and R. Dnlmer, London. 
25,078. MACHINE CuTTxR HoLDER, hl. L Tul'kcr and 

Disc and E:\Sy Chums, Limited, Che.~ham. 
25,0i9. DURNJIR:I for H RATINO nnd L!OUTINO, H . Crow· 

ford, London. 
26,086. RAILWAV SIONAI.S, C. Brawn, London. 
26,081. HXVOLV INCl UooRS, T. V. Kannel, London. 
26,082. BANn Cor HoLDtNn TOOKTlrKR tho Rrn E!roS c.f 

UMBRKLLA!l, G. Kurschncr, London. 
26,088. WALL ATTACIIIII.BNT for HOLJHNO BICVCI.KS, A. 

F. Smith nod W. Mllys, London. 
25,084. PnONOORAPna, L. Wolff, Liverpool. 
25,086. FLUSIIINO ClSTii:RJol for WATill·CLO.~CTS, J. W. T. 

Braln Bimlingham. 
2(;,086. Svt'RON·UIIIAD DEYICX, R. Ebersbacll and G. 

Rakovan, London. 
26,087. A.RC LAMPS, W. Crudgington, Birmingham. 
25l088. SmP Loo APPA.RATus, '1'. F. Md T. IS. Walker, 

t..ondon. 
25,089. BREAD KNIFX with a GAUOE, H. Elocnmann, 

London. 
25l0!10. Looxa Cor W&AVINO PILE FABRICS, A. Webb, 

LOndon. 
25,091. f'L&XIBLll 8TA \'8 for Am CUSUIONB, A. A. Young, 

London. 
2[1~092. ROTARY PREaslTRll ENOL'Ill, S. A. E . Hickson, 

LOndon. 
2b,098. SwiNO OATIS, J. H. Hnnnay, London. 
25,094. I:ALINO CASK \'n'TS, R . Baddnn.-(J. D. y 

Fa,.-rfl Spain.) 
26~(1 CONDUCTOR Cvr SUBliiARUIK CABLES, G. G. lrf. 

uardlngham.-(TAf Firm nf Ftltm ttnd Gr•>llcatt>W, 
Otrmany.) 

25~096. IUwovrNo DusT from CBA.FF, A. S. F. Robln.8on, 
LOndon. 

26,097. ALLOYS of CoPPER, W. L. Wise.-{/. Bt•rnl, 
Un il<cl Statu.) 

25,09 . ELKC"I'RIC TRAltWA YS, . P. Thompson, Llv<'r­
pool. 

26t.099. GRIPPLNO DI:VICK for llhn CAoiS, P. G. Kolls, 
LOndon. 

25~100. A.oVlilRTtSI.NO BAOS for Goons, lll. do Vemoy~, 
LOndon. 

26,101. TRRATI NO YI:AST, R . Rllckfortb, London. 
261..102. IONITION MATERIAL for MATCOQ1 R . E . A. Gan11, 

LOUdOII, 
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25t.10S. STII'FL"'IlRS for SHIRT Fao~"TS, n . WUllmns, 
LOndon. 

H,IOI. Foum;o BoxES. A. S. Kiner, London. 
2h, 10~. SALT CJ:LLARS, B. llinlcy, London. 
25,100. itOC K·DOJUNO API'A&ATOd, F. Dnkor, London. 
2~. 107. llf ACIIIN£RY for Pa<>DOCINO CARDBOARD DoxKS, 

S. Croppor.-(l'arll'l b.'l T. L. Corntll, U11it•tl Sta! ~.) 
2i,IOS. AI'IWRATU~ for TAKIIIO P HOTOORAI'IJ$1 1£. J. 

Uall, Plymouth. 
2'1,109. EL&OTIUC RotSTINO MACfii NERY, J. W. Brown 

nml A. J. G. Simpson, London. 

29tll ll'ort nlbtfo, 1898. 

25, \10. DIPOCAL SPii:CI'ACW.: LEY3J:S, W, E. D0bonhrun, 
l-ondon. 

2:., Ill. DRI\' INO OuR f0r VllLOCIPRDES, 0. Brown, 
Plumsto:\d, Kent. 

25.112. IIOBSIUIIOIS1 J. 0. H unt nnd F. C. Boden, 
SonUH\mpton. 

25,118. PN&I1loiATTO H.uuntas, D. Longworth, Bt~nbury, 
Oxon. 

25,114. DIVISIBLE HANT>LE·BAR, K. B. Norio, London. 
25,\16. lofODIIL l'RES.'lllR, W. R obinson, Luton. 
25.116. NON·SLIPPIIR, E. do V. Buckingham, Gains. 

borough, Llncolnshil'o. 
2!1,117. T ooL H OLDER, S. J. Spu.rling, Plumatond, Kout. 
25t..118. TR&ATINO CoKil 0\'llN OASES, B. B. Thwnlto, 

LOndon. 
25,119. fiARN'J:88&.S for WllAVUI01 W. , D., and J. T. 

II:1rdnkor, Brndlord. 
25, 1:!). FoLDINO CRAJRS, 0. L . Story, Klngiton~n· 

Thnmoa. 
25. 121. PRUNINO hiPLEli~"TS, A. H. ~night, Klogaton. 

OD·Thtlm08. 
2511:!2. SuvLI!SS T oBKS, B. F. MoToar nnd W. Llodstly, 

Liverpool. 
2!i, 128. WEATDIIR PROT&CTORS for CYCLISTS, R. Slack, 

.Mnnchcstor. 
25,121. LAMPS, A. W. Turnernnd J. Adlc, 131rmingham. 
25,126. AI>J OSTA8L2 GRIPPINO D&viCil, B. Smith, 

Bristol. 
26,126. CnuRNS, S. C. Jones, Sheffield. 
25,127. 00NO ALARM, W. &ily, Malvern Wells. 
25, 12S. H&ATINO WATER by STJo:.w, L. M'nn;hnl\ Bnd S. 

Naylor, llnlifax. 
2!)!.!29. B&DI>'T£AD8, J. E. B osk:inll nnd 0. R. Pnyno, 

u lnniughnm. 
25,180. IRONL."'O 'MACOl!>'IS1 J. H cAlllator, OI.Mgow. 
25,181. EliliiRY RoLLERS, J. 0. Bt~mfortb, Budde~· 

field. 
25ll 82. DRn' INO MacaANTSll for BIC\'CU:S, W. E. Trut, 

London. 
25, 1SS. ALBOW:S, 0 . Firth, Bradford. 
25, lS•. ScoooL D&aKS, f '. H. Fillher, Binnlnghnm. 
25,186. WALKINO STICKS, E. CIM'k8on1 Bradford. 
25,180. ENVELOPES, S. Benrdor, Brad1ord. 
25,187. Anv.cRTISINO, C. W. H ollis, N ottinghnm. 
25,188. llfRTALLIC PACKINOS, J. 0. A. Kitchen, H an. 

chester. 
25,189. PRODUCING OASES, J. 'M.·L. M081lerll, Lolcoater. 
25,140. EDOCATIONAL G.uo:, E. H agen, Manchester. 
25,141. A PrtiANCU for 'KEEl' !NO the llloUTo CL08El> 

'OoRINO StnP, H . L . S. Cocks, Brlatol. 
25t~42. A'M'ACDINO lNT>tA·ROBBiilR SoUlS to BooTS, P. 

Ill . ~lntthow nnd J . M. Cba.lmen, Leith. 
25,148. BICYCLES, G. Ulddick, London. 
2!1~144. RoAD VllRICU:S, J. Clulow nnd H. E . Orton, 

LOndon. 
25,145. .MAJL<"ARTS for CRJLDRI!.'J, H. Thomaott, 

London. 
25,146. T!RKS1 J. F . Child and W. 0. Collingwood, 

London. 
26.147. R&eEPTAOLKS for H OLDINO CIOARS, A. Kyd, 

OIMgow. 
26,148. COTTJNO W&Pr V&Lv&T, A. E ppinger, M'nn· 

cheater. 
251149. No!HNTOXIOATJNO DRINKS, J. H. Brodrlclc, 

uinnlnghnm. 
26,160. PNIWMATIC TmES for CYCLES, J. Robinson, 

Ipswich. 
25,161. PROJI CI'It.KS, &c., 0. n oth nnd C. Rmko., 

Oln11gow. 
25~!· WIRE H KALDS for W uviNO, B. Lee, Colne, 

cs. 
2!>,168. CooKtNO UTD'SJL, 0. MncMurdlo, 0. Wright, 

A.Dd J. H. Bomltt, London. 
25,154. SPRINO SADDL& for CYCLIIS, A. Woodmnnsoy, 

London. 
251165. ARTtPICLAL lliRBU, T. W. J nmoa, BlnniDg· 

nnm. 
25,166. APPLIANCX for T&ACH INO SW!M)IJN01 J . Wilson 

and W. Walker, Loudon. 
25.167. CYLIND&a PUliPS, 1L Rigg nnd J. C. Bl\yley, 

Loudon. 
26,168. REOOVXRINO StJLPRURIO AOID from 0ASKS, T. 

R. ShUllto. - (Tht Actungmll~•haft Jur ZinL' 
Jndu1t.u ,·<m•lall IV. G~ulo anti M. Scl,ro<lhr Gt r· 
m4ny.) 

25t.169. "'BtiNT>oROLL&ttS, F. W. PhilliP" Md E. Nash, 
LOndon. 

25.160. PRODUCTION of AC&TYLENI: GAS, C. Bllrnett, 
London. 

25,161. C\'CL& LocK, F. M. Boclct Md A. Turner, 
London. 

25,Hi2. LocKs, A. H. Wnlkor.-(The Uni•'f'l'lo.l Lock 
Company, U,litcd /Stalu.) 

25,168. LocKINO CocK::!, J. nnd T. H . Nodder, 
Sheffield. 

25,164. R&OICPT'ACl.E8 for PACKINO FROIT1 J. H. Ark· 
wright, London. 

25t..166. DuRN INO OAS, C. 0. H emsley nnd P. S. SqulrTCU, 
LOndon. 

26,166. LooKINO CARRIAOX Doo!UI, C. E. Coopor, 
London. 

25~167. C'OIOIINATJO!( FORNITOR I.:, J. Bntatmnnn, 
LOndon. 

25,168. Ct•'M'I-:o • on VAL VIS, A. L:mght~mmcr, 
London. 

25,169. B&nSTEADS, A. Strom borg, London. 
25,170. CRIWNIIY SliAFT, A. Krttgor, London. 
2!>,171. A.8BIIITOS, L. Oroto London 
25~172. JOINlNO RAILWAY SIONAL Roos, T. S. Lowill, 

LOndon. 
26~_118. IRON and ST&IilL CRAINS or J~INKS, W. n oborta, 

LOndon. 
2~,174. ENOIIfR, T . KJng, London. 
251175. CnOPPINO F1 REWOOD1 J. Rob bluR nnd H . C. 

B urton, London. 
25,1 7G. OuN 'M&OUANI.S~I, A. R oiohwald.-(P. K rupp, 

Otrulanl/.) 
26,177. OoN ~fECHAlf19)1, A. n elchwnld.-(P. KrUJJP, 

Oermanv. ) 
25,178 T&ssiON.CONTROLLINO DEVlCKS, S. B . Wbeolor, 

London. 
2!1,179. BALI. BllARINOS, C. H . Fcrguaon, London. 
26\.180. ARITRll&TICAL CALCULATORS, W, A.. Ornko, 

LOndon. 
25~_181. Hoasauoas, T. Allwood nnd \', A. Bnlloy, 

LOndon. 
2!1,182. Pos'NIABRrNo MAClUN"IlS, H . B . L.'\ko.-(B. R. 

MalmiKrrg, United Statu.) 
25,188. SIR&NS, W. T. Purchase, London. 
25,184. DRIVINO CUAINS, R. Abell, London. 
26,186. CLAPPIIRS for BELL B 00\'8, W. T. Elliott , 

Loudon. 
26,186. F AliTlt!(INO B rcvcu TIR.EB, J. l\f cAlpine, Loy. 

tonstono, Essex. 
261187. WATER VAN nnd SWllXPINO 'MACHINI:1 F. J . 

W:1kellng, London. 
26,188. TANNINO, A. E. Vidal, London. 
25,189. \'&NTILATINu TAP, J. Channnn, Crowley, 

SW!.,CX. 
25,100. BICYCUI8, L. B. Gaylor, London. 
25,191. C.uonua, H . Hill, E. 0. Prico, nod Photo, Ltd., 

London. 
25,192. FLUIBL& T UBE JOIN'J:lUI, W. P uzoy, London. 
26 199. MACHINJ:ll for Co'M'INO STJFFI!NERS for 0001'$, 

B. H . Loke.-{ II'. F. O'BIW\ a ltd D. 8. Ktilli, United 
Statu.) 

25J:94. :PR&VKNTTNO OVIRTURNTNO of FLOWltR POTS, J. 
Jt;. Austin, London. 

25,196. SMOKR OoNsum:as, J. Mc Donnld, W. H. Kloclc, 
and 0. A. ll nil, London. 

THE ENGINEER 

25,196. Sooa for H ooP&D AsuuLS, W. H. Walder, 
London. 

25,197. ScRxw :\UT81 0. lmrny.-(W. H. Cauu./M.·1, 
United Sta/tl.) 

26jl9S. PACK INO RA OBITS, J. B. Ztlnder and J. Cooke, 
.ondon. 

2!1,199. BoRNilB, A. n unmosor, E. Rvhri!, and H . Rilhr· 
ROD, Loudon. 

26,200. H oLDilRS for BILLU.RD CBALK, R. W. H odgoa, 
London. 

2!1,201. UT!LISINO IICAT, n. IIaddnn.-(J. E. 11'/oi/i,lg, 
h1d1a) 

26 202. EL&l'rRIC .ALA lUI CLOCKB, L. Schott, 
Lc;udou. 

25,203. Cx.osJ:TS, J . Duckett o.nd Sou, Limited, o.nd J. 
Duclcett, Bnrnloy. 

25,204. Sn:uHIENilRATlNO APPA&ATOS1 G. C. Flicker, 
London. 

25,20!>. RADIOORAPlliO APPARATUS, J . Wertheimer, 
London. 

25,206. NllCK WuR. E. A. R osklliy, London. 
25t..207. T ongs for VACCIN"K LYMPH, J. B . :Montsgue, 

LOndon. 
2!1,208. BoOTS and SuoES, ll. Drown and G. Ho.ll, 

London. 
26,209. PRODOOINO 0Aa, E. Piloua, G. Ottormann, nnd 

E. Nnuhelm, Liverpool. 
25t210. APPARATCS for NllCKINO \'uLS, J. B. Condo, 

L iverpool. 
26!.211. T uooLAR SllCTIONB of OLA88, J. B . Conde, 

L iverpool. 
2!1,212. J>ROJECTILKS, S. \', BWiklrlc, London. 
25,218. T ORNillO \ ' ESS&LB, C. J . I. Ker and R. F. Bolton, 

London. 
25,214.. CROTCHES, R. Schwnrtlng, London. 
2!1,215. MAKINO MATCU&s, 0. C. Marlcs.-(P. W. MI.Ood, 

UniUd Statu ) 
25t.216. TaolliNO OP Elll:RV STON"'S, H . Lonck.ll, 

LOndon. 
25,217. PRODOCJNO EI.KOTRIO CORR&...""''S, R. Echtor· 

meyor, London. 
25 218. GULLY 0RATJNos, P. 0. S. B nm, \V, E. Bnker, 

nnd C. M. SllOSom, London. 
25,:!19. MAKINO YARN, J. Y. Johnson.-( IV. H. Druru, 

Uni ltd Statu.) 
25,220. LUBRICATORS, N. Blck, London. 
25,221. ARc LAMPS, J. J. R9othbone, London. 
25,222. FIRfNO MECllANl.Sll of 00!>'81 W. and A. Cash· 

more, Birmingham. 
25,2'l3. EV&L£T Fo!o8TEN1tRS, K . H. Otto, BllTTDen, 

Germany. 
25,224. STE.oUI ExotN"&, 0. B . Graham, KJogaton~n. 

Thlillles. 
25,225. CUTTINO TWINE, J . Crandall and 0. W. h er. 

wood, Kingston-on·Thamca. 

80th Noambtl', 1898. 
26~6. LooKINO DooRS, W. S. Jervois, BU.ckrock, Co. 

vublin. 
25,227. AOET\'t.llN& Ou O&N&RATOttS, D. 'fbubron, 

Scarborough. 
2!>,228. SLIPPER for F ISD INO·OKA.R BoARDs, E . Bacon 

nnd G. Jnck.son, Orhn.ehy. 
26,229. MACili!>'IS for JJOOINO ORE, W. A. Green, 

Aberystwith. 
25t2S0. RAILWAY TRUCK Md TROLL&V, W. F. W. Ellla, 

LOndon. 
25,231. ST&.UI or AJR E NOII'f&S, J . Gemmell, London. 
25,282. PAP&R BAOS, J. Ralph, Wolverbampton. 
25,2SS. FURNACES, W. Burgan and B. W. Winder, 

Sheffield. 
25,284. FILTER B aDS for SEWAOil P ORrl'ICATION, W. 

Foster, Loods . 
25,235. FoU>rNO CARDBOARD DoxKS, E. P . Fenton, 

Manchester. 
25l~S6. VELOCIPEDE·9TEii:RINO HANDEl.S, E. B. Killen, 

.Manchester. 
25,237. TABLil81 A. Anderson, Olaagow. 
25,238. DRfVINO H OR81il8, T. Dunnnchie, Glaagow, 
25t239. CoMBINED CoMliUNICATros So~:&T, A. Wntcrs, 

LOndon. 
25,240. CALICO PRI!o'TTNO, R. M'cKechnioand A. H odge, 

Glasgow. 
25,241. Wrncnes, T . Downie, L iverpool 
25,242. ENOlN'J: OoYilP.NORS, J. Dnvidson and T . R. 

Hampson, Liverpool. 
2!>~48. ENOINE Oon'RNORS, J. Da\'idson o.nd T. R. 

Hampson, Liverpool. 
2!1,244. DRIVTNO BILT, W, H . H oyle and T. Barker, 

Bolton. 
25!.245. Po~P CLIP8 for CYOLtST8, S. Greenwood, 

Liverpool. 
25,246. Sm&LD for H oME Coi.LARS, C. McC:illum, 

Glaagow. 
25,247. FIREPLACES, W. H . Sherburn, Belper, Derby· 

shire. 
~5,248. ROBBXR T1Ril8 for V&li!CL&81 R . Mitchell, jun., 

GlMgow. 
25,249. SAw GuARDS, W. S tevenson Md H . Toogood, 

Stoclcton~n·Teoa. 
2!>~50. LA¥PS, J . Aide, A. W. Turner, and T . Roberta, 

uinnlngh.nm. 
25,251. CALCOLATINO AI'PLJANCI:1 J. Ma.sscl.-(d. Ma.utl, 

Ruuia.) 
25~52. P ozzu DRICIUI for CDJLDRIIN, E. H. Carlyon, 

Jjinningh.nm. 
2!;~63. Hoasano18, J. Riley, F . J . Astbury, and I. 

l''illher, Mnnchoater. 
2!>,2!)4.. Lir&llOATS, D. J. 'Mo~n, Barry, Glnmorgnn. 
25,265. C\'CLR CRANIUI, A. Kerfoot nod J . J. Kerr, 

Cappoquin, Co. Waterford. 
25,266. TRKATI..NO SAP, li1. J. C. Christie and R . Ander· 

son, GIMgow. 
25,267. COTTINO LOZRNOiilS, T. nnd J. Morton, Wlllhaw, 

ScotlAnd. 
2!1~58. AC&TYLEm: 0AJI O&niUTOttS, P . Harrison, 

Jjinning hnm. 
25,259. Eu:CTRICAL R&\'OLUTION {!>"'ICATOBS, K. Obst, 

LlvCrJlOOI. 
26,260. BL&CTRICITV li&T&R, A . Nunns, HalUax. 
25,261. CAli&RAS1 B. Bill, B. 0. Price, Md Photo, 

Limited, Lonaon. 
25,262. PNEV!UTIC Ttaa, C. A. K o.rrl.son nnd H . Bauaor, 

London. 
25~68. DtSlNFlilCTANT FLUS H T ANK, A. T. Handley, 

H ove, SUliSex. 
25,264. WINT>Ow SA8Bil8, H. Cnllow, London. 
'251.265. LocoMOTIVE S IONAL A PPLlANCE, D. Wilson, 

LOndon. 
25t~66. WoRKJNO JOIN"KRS' VICKS, D. F. Dowey, 

.ttiddlesbrougb. 
25,267. CrRCLES, J . C. ForgtLS.~on, Yancouvor, British 

Colnmbin, Canada. 
25,2tlS. AOTOWATICALLY·IONITINO liL,.YU:S, A. R&m· 

moser, E. Riibrs, nnd B. Hohrson, London. 
25,269. MON'&V·BOX, J. Clnrlco, London. 
25~70. FISD·llOOKS, C. E . 0. Coleman t~nd J. B. Wright, 

ulnningbrun. 
25,271. W AT&R HKAT&R.S, W. Boby; London. 
25,272. lofozzLil, J, H nmmond, Reading. 
25,278. PoxP, 0. Kimber, London. 
25,274. Wll:o!oYtNO MATS, K. Wnlkor, London. 
25,275. FtRE·PRoo•· PAJNT, A . J. Boult.-(P. Cam, 

France.) 
25,276. F1R11 E XTJNOOISIIERS, A. J. B oult.-(P. C'a!'l'l, 

France.) 
25,277. WATER·OAS, A. J . Boult.-(G. Nirolini, italy.) 
2!>,278. AIRJNO L!N"KN, n. llalnaford.-(G. IY. and c . .A. 

llall, U•1ited Statu.) 
26,279. 0P&NINO WINDOWS, H. nainsford.-(.A. Cltr~· 

lia!UOn, Unittd Slaw.) 
25,280. SHOll PROTECTOR, C. Hutcboaon Edlnburgh. 
25,281. OPilNtNo E:o.'VELOPJ:81 F. H . Walker, London. 
2!>,282. Taoosxas CLIP for CYCLISTS, F. B . Walker, 

London. 
25,288. STEAM ENOI!o'J:S, J . T. n ossltcr , London. 
25,2Sot. BOTTLE, G. 0. R owo.rd.-(H. Sl4rd:, Uniltd. 

Statu.) 
25,285. E xmmTINO PIOTORESJ J. Schiele, London. 
26,286. OIL CoMPOSITION, C. J. Grist, London. 
25,287. Cu:ANSINO CoMPOUND, W. P. ThomJl80n.-(J. 

Fitzyerald, jun. , and J. C. Malum, Cana<la.) 
25,288. RAJLwAva J . Perry London. 
25,289. RoTARY MoTOR, M. Rolsnchcr, Liverpool. 

2:;,200. Wn."'INO A.PPARATU~, J. W. mlth, Manchester. 
261.291. ACETYLENE GAS APPAR .TUB, ~. A. Aubertlo, 

LOndon. 
1![;,2!)2. PRODOCTTON or WATXRliARKn, T . A. Goodchild 

and A. C. T . Bond, London. 
1!!11.293. Su r PORTINO DJC\'CLitS, F. Groon nnd G. Bunt, 

London. 
25~.,294. SADDLil·SUPPORTJNO DevJcli:S for ViLOCIPitl>&S, 

T . S. Cndot, London. 
25L296. SAFeTY LocKS for V&LOCJP&DM, M. Bndonl, 

LOndon. 
25t~96. S&PARATINO 1oloiSTORE from MATP.RI.ALB, C. '8. 

Krois.-l, London. 
2!1,297. GI:N£RATINO ACErYL&NE 0A81 P. Bucher, 

London. 
25,29 . MACllCNl:RY for UNT.OADINO CoKE, J. Wood· 

ward, MancboateT. 
2!i,299. BALL D&ARiscs, M. Foidtlrt, London. 
25,800. MANl"PACTURE of CARIIURilT81 .M. Ro.ndler nnd 

C. Wehner, London. 
25,801. F oRNAC& GRATES, V. Splnotto, London. 
25,802. 80PPLVINO WATER to .M OTOIU!1 J. Y. Johnson. 

-~.A. L. Ril:cr, Uniu.d Statu.) 
26J08. METALLIC BEDSTii:A.D8, S. {, Whitfield, 

uirmlngbnm. 
26,80-l. ARTIPICIAL STONES, R. B'&ddtlu.-(R • .KotJ'YJ)Uild 

Co., Germany.) 
251.806. CoATING MOULDS, H . Stnnnlng nnd T. Aldcroft, 

London. 
25,800. HAJR WAVIBS, W. L. B . Blnde, London. 
25,807. Esoim:s, J . Brundrlt, Loudon. 
2!\!.SOS. TtRIS, B. H . Thwllito nnd S. J. Mowbray, 

LOndon. 
25,809. FURNITURE CASTORS, A. C. D. Seifert, London. 
2!1,810. B OT\'ROllETER, A. Mercier, London. 
25,311. WI NDOW FaoUIRS and SASDI!i, C. Carduck, 

London. 
2!>,812. B LACK OYlilSTUt' P M A.NOPACTURI!, c. D. Abol.­

(Tiit Acti~nyut/lgcluift jiir .Anilin Fabril:ation, Otr· 
m4ny.) 

2&
1
818. RoTARY P oxvs, Siemens Droa. Md Co. , 
Limited. - (Sitmtm and Ho.lll·~ .Aktienueull,clocvt, 
Otrmallf..) 

2:.,814. 1 RANSFORWTNO CORRRNTS, C. D. Abol.-(Lo 
Sorittt .Anonynu 1>0UI' Ia 2'ra7U111i41io,t ck Ia Fo-ru pa>· 
l' Blttlricitt, Franct .) 

25,815. OoLOORJro MARJUNO INK PJ:NCILS, A . Roberta, 
London. 

2!1,816. SxoKil.CO!>'SOlllNO STO\' E, A. Lllcolle, London. 
26~,81i. ACIITYUXE OAS GJo:NilRATOR.S, G. Dlliberg, 

LOudon. 
25t818. ToRPEDO BoAT or EJECTOR, 0. C. y Elills, 

LOndon. 
25,810. M.AKJNO IN!oo"XR PARTS or CIOARll, J. Rouse, 

London. 
25t.820. Rn1 BRAKES for Cvcus, J. R. Trlgwell, 

London, 
2!1l821. BOTTLiil STOPPERING, C. Kompcnmd F. Stllomon, 

LOndon. 
26l822. 000R·CONTROLLINO MECHANISM, R. A. Frnaer, 

LOndon. 
25l82S. Jon.'T R rNOS for PIPES and TOllES, P. H tllburd, 

LOndon. 
26~,824 . E LEVATOR for GllAIN" C&RKAL8, H . :Mayan, 

LOndon. 
25l825. Cvcu·DRJVlNO OuR, H . Cnbll\nc o.nd L . Burle, 

LOodon. 
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25,826. 0AOOES for SAW F&NCIIS T . Thornton, B u.ry. 
26,827. E LilCTRICAL TXRliiNAL, L. Ridout, l .ondon. 
26~28. DoRBtllS for Wu VINO, 0. H. H odgson, 

unlifllX. 
25t!!29. P•scrL and INK KRA81lR, F . W. Pickering, 

rontYJ>OOl, lofon. 
26,880. MEASURrNo B RRAKINO STRAINs, J . H ogarth, 

OI.Mgow . 
25,881. R INO SP!NNTNO FRA&rEs, T. H oldon, loftln· 

chester. 
211,882. TOASTINO FORKS, E. S. Browett, Coventry. 
26,888. F ORNlTUIUl CASTORS, W. Evans, ~.ftlncbestcr. 
25,884. Discs, A. J. Stokes, GIMgow. 
2!>,885. T OBJ:S for HI:ATJNO and CooLINO HALLS, T. 

ScoUo.nd, Tolcross. 
25t!IS6. SAw GoaD, J. C. Barnes and C. Cotton, 

u erby. 
25,887. 0&AR for PaoDOCINO RoTARY .&lOTios, W. Dick, 

Glugow. 
25,8SS. OaN.U.Cili>'TAL OoKB for LADJ:ES' HAIR, A. Don· 

oelly, GI.Mgow. 
25,889. AT:MOSPo&Rtc 0AB B oRSliRB, T. Rod=, B rnd· 

ford. 
25,840. TABJ.E KNI\'&8, J. n. H llot, Sheffield. 
26,841. METALLIC P ACKI.IIO for P IIITON·ROOS, A. Sh:~w 

nod A. Bltmd. H Alifax. 
25,942. WATER·Wo!o8TX PREVl:NT&RB, 0. Hunt, Burnley. 
26,848. WORKINO BAR IRON by ST&.UI H AlOI.IlR, c. J. 

Mc i ntyre, BIUTOW·in·Fllrn&!ll. 
26,!«. "PICKS," W, J. Ed warda nud T. Thomas, 

Trch.nrrls, Glo.m. 
25,845. WATER· JU:OOLATlNO CRANKS, J. Murrie, 

Oll\.llgOW. . 
25,346. LADIES' BKmTS, J. ~f. Gower, London. 
25,847. C\'CL.K FoR&: E NDS, D. K. C. R ussell, Edin· 

burgh. 
2!1,848. :lolllCD.A..''lSll of Loows, J. Irelnnd, Dundoo. 
2!1,949. SwTNOINO BABra' CoT, A. E. Jlnrtloy, Bradford. 
25,860. LABEL H OLDER, I. T. Swllrts, London. 
211,851. STR&TCJJINO TROUSERS, I. T. Swo.rta, London. 
26t.852. SAI'Ii:TY GlilAR for CoLLlERY CAO&a, J. Morgnn, 

London. 
25,858. BICYCLIIS, L. A. ()hauvin, Loudon. 
25,954. 1-' Ia&·ORATIIS, 0. 0. Brodlo and J. D. Prior, 

London. 
26t!56. T&ANSJ:No PLAT IS for VJ:liiCLKS, W. Mills nnd 

,t;, D. Mincher, London. 
2!1,856. APPLVTNO SKID-PANS for ROAD \'aoicu:s, W. 

M.lllll aud E. D. Mincher, London. 
2!1,857. CoiN·FRUD MACDlN&81 F. H utchins, London. 
25~.,SSS. Co!>'TRJ VANC& for TRAwL NllT8, 0. F. and 

!'', W. Stevens, London. 
25~,8!19. FAClNO WALLS with OLABS, C. K arson, 

LOndon. 
26LSOO. ARTtFIClAL STONE for B oiU>INOS, C. Marson, 

LOndon. 
26t.801. SllAJ)Il for SotP's TI:UORAPR, J. 0. Dolmnn, 

LOndon. 
25t..862. DIAPASON PtANOFORTES, W. 0. and E. M'unt, 

London. 
2!1~~8. DOOBLK R oBBER CoNT>&NSilRB or CARD!NO 

CUINIS, J. Crampton, T. Kitchen, and W. Aller· 
ton, London. 

25,864. GUN CARRIAOES1 A. R cl<.'bwnld.-(P. A1'1lpp, 
Germany.) 

25,805. Wfrll:J:L BRAKKS for OuN CARRtAOilS, A . Reich· 
wald.-{P. K rupp, Gmnany.) 

2!1~66. DarVTNO CBAJ.NS for VJ:LOCIP&D&S, A. and W. 
H unnable, llford, Essex. 

25,807. CLOCK\\ ORK Tovs, J. Cross, London. 
2!>~,86ll. Aonvu:n 0&NUATOR, C. J. nnd C. E. Wntta, 

LOndon. 
26,81!9. OAS·LIOHTP./0 INSTALLATIONS, A. J. Boult.­

(L. /1, Karger, Germany.) 
25~970. S~M OKN'&RATOR F ITRNACES, T . Lowe, 

1-ondon. 
25,971. Fxnw:&NTINO TlilA LJ:AF W. P. B 11rst, Loudon. 
25,872. DlBPLA nso F ABRICS, Fl. Bonnl'tt, London. 
26~978. ScRAPINo MUD Ot' P CLOTn&:S, J. Oppenheimer, 

LOndon. 
25,874. MARKINO SoAP, E. W. Sargoont, London. 
26,876. TOBACOO PIPES, W. Stevena, London. 
25,8i6. WBKRLS, R, S. Lovelace, London. 
2!1~77. CosTROLLINO MllCilANlSW for H OTOaa, J. H . 

H oadley, London. 
25,978. PnARlUCilOTICAL CowPOOND8, IT. E. Newton. 

-(TI1e Farbtn(ab~n t•ormaJ• F. Baytr and Cb., 
Gtnnany.) 

25,979. PRE\'&lo'TINO TROLLJ:VS FALLINO from PLAT· 
FORI>l!!t B. W. Leos, London. 

25,880. vASlll> M RTAL1 W. 1>. Thomp90n.-(G. Parent, 
F 1•ance.) 

26~,.881. STOVF..S for B trRNINO·OFF PAtN'I', G. Roborts, 
Liverpool. 

26,882. TAPS, 0. Roberts, Livorpool. 
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25,888. TRI:AT¥Jt).'T or SXWAOll, c. A. Atkini!On, Liver· 
pool. 

25,884. STEA:II DKRJUCK CRANE8, T. Whitaker, MBn· 
che~tor. 

2},885. PRtNTINO KACRIN"JtS, 0. D. Stewnrt, Edln· 
burgh. 

25,986. CLI:AN"KRM for PNilU:IIATIC TmJIS, W. Glasgow, 
London. 

25,887. RAJLWAV l)or"'TS, J. Grimme, London. 
25,888. GKI'IliiUTT!fO OzoN"K, W. E lworthy, London. 
25,889. PEOOINO 1lACDIN'E81 E. Dupl088is, London. 
:.!5,890. l 'UMPiso liACDINKRY, W. H . Booth, London. 
26,891. 'I'IRXS. J. F. and L. Gommeret, London. 
2!i.S92. BALL RKT.unasand SEPARATOR, E . F. Creager, 

London. 
25,303. FlU C.ARD, F. Jlacey, London. 
25,394. WEIOHINO ScooPS, B. llcKiernn.n, London. 
25,895. COT, HAw.wocK, and STilllTCilER, L . C. Bnlloy 

London. 
2(;,896. Sctssoaa, N. 0. H enault, London. 
25~,.897. CA.!o"'L&II, W. C. Greig and J. H . Gardner 

LOndon. 
25,898. TB!CYCL&, P. Dorigny, London. 
26,999. BosmNo LIQUID FoaL, C. H. Fisher Md P. 

lfay, London. 
25,400. STOvES, R. J owhnnt, London. 
25,401. l'RESIRVrNo Eoos, A. 111. Clarlc.-(F. Dippel, 

Gtnnany.) 
2!>,402. HEAT nnAJN"KRII, F. Kahn, London. 
25,403. BICYCLE 8 0PPORT8, F. H . A. R eyer, London. 
25,404. MO!SOAZO DnsTons, S. Pitt-{L. C<&Udla alld 

Co., Gtrmany.) 
25,405 • .MilASUBit for SPIRITS, w. n. Littlefield, Loytoo, 

Essex. 
25,400. TvP&\VRITTNO HACJIINI:R, W. R. Fox, London. 
25,407. STLUI ENO~&ll, )o' . J. Thompson o.nd W, Kek. 

ford, London. 
25,408. H108·81'Kio!l> ENOIN'ltA1 J. lof. M'cLeo.n and A. 

Sykes, London . 
25,409. 1'R&ATWllNT of SEWAGE, C. A. Snhlatrilm, 

London. 
25,410. OzONlt·PRODOOINO BATT&RIKS, C. A. S11hlatrum, 

London. 
25t.411. LocK rNO CYCLE SPROCK ItT W rrnLB, F. Monnich, 

LOndon. 
26,412. l~o"'ICATJNO In RAILWAY CABRIAOIIS tho NA<WKS 

of STATIONS, l\1. Koller, London. 

SELECTED AMERICAN PATENTS. 
From tlw U"iUd Statu Pt1Unt-o.fll« OtlcioJ. Oa.utU.. 

609,808. nOTARY STEAlll ENOIN'K, c . .A. notromb, 
Beloit, Jl!i•.-Filtd j}Ja1•ch 18th, 1897. 

Claio1.-The combination of a $upportlng frame 
having clrculnr projection!! extending towllrd co.cb 
other, n ca.~~ing hnvlng onds supported by tbo projec· 
tions, a shan supported by tho frame excentriCillly to 
tho co..sing, n series of cylinders rotatable wiU1 tho 

sh.nlt radiating therefrom and located within tho 
casing, eoch cylinder suppo1ting a piston, and each 
piston supporting n roller bearing ngalnst tho inner 
{BCe or the casing, mel\08 for tldmlttlog sterun to tho 
cylinders and allowing it to exhaust therefrom, tho 
cylinders Md casing rotatable together In the aamo 
direction. 

609,99 1. M'J:TBOD OP ANT> 'IIJ:ANS FOR SKOU&INO 
0oNST~'T TORQO II IN POL\'PHABI MOTORII, B. G 
Lam,lu, Pitllburu11, Pa.-Filtd Felmtary lOth, 1898. 

Cta im .. -(1) Tho comblnntion with an induction 
nlternnting-curront motor, hnvi.ng t1 compnrntlvcly 
high·resllltntlCe secondary winding nnd t1 low dogrco 
of magnetic lonkngo, of n r OtiCtl"o coil in cnch of tho 
supply clrcuitlt, the core of which becomes saturntod 
by 11 predetermined lilllount of ourront, whereby a 

( 609, UII 

I 

substllntio.lly constant torque is socured. (2) Tho 
method of 'producing nod mnlntninlog constan t torque 
in o.lternntlng·cnrrent motors hnving rotary flolds 
producod by out-of·phase curren ts, which conslats In 
subjecting such out~f·phnac currents to soU·Inducod 
collDtor electromotive forces which vary with tho 
current up to a given point, and which vary at a 
lilii teri.nlly dltJ orent rn to beyond that point. 

610 302. NOTCU G'UN' FOR BLAST FVRNACI:S, J. M. 
Bartma", Pltiladt.lpl•io., Pa. - FiUd May 12th, 
1896. 

Claim.-(1) An iron notch gun for blast fumo.ooa 
having a tnpcrod nouJo nod of Aufficiont length nnd 
size to hold enough plnstic mntcrio.l to cffoctuo.lly plug 
tho notch in a aiuglo discharge; in combination with 
monn.s substantio.lly n11 sot forth for admitting fluid 
pressure into tho ret\1' of so.id gun bohind snid pll\8tiC 
matorlnl nod dlrectll in conto.ct therewith without 
tho intervention o nny piston, substllntii\Uy M 
described. (2) An iron notch gun for blaat fUJ'llAces, 

[610,3 0 2 ) 

hnving n tnporod n oulo o.nd o£ sufficient l ength and 
sl.r.e to hold enough plnstic m.ntorio.l to efl'octunliy ph1g 
tho n)tch In a single discharge; in combination with 
monns subl!ttlntio.lly M set forth for ndmittlng fluid 
prcssuro into tho l'Clll' or 8tlld gun behind S.'lid p!Mtic 
mntorlal nnd directly in conttlct tborowiUt wlthont 
the intervention of nny pillton ; n r cmovnble door 
nrrnnged nt tho 1'001' cud of snld gun, substantially a 
described. 

• 
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