
where A denotes the disc area of the propeller, and B the 
area of the cross section of the shaft or boss of the screw.

Taking the dynamical unit, the poundal, for unit of 
force, then L, the turning couple of the screw, must be 
equated to the angular momentum generated per second, 
so that

L = to (A* - B*

and if T denotes the thrust of the screw, 
T p = 2 * L,

or T = 2 it to (A* - B* )- (n--u).
p \ p)

In Rankine and Froude’s papers the statical unit of 
force of the pound is employed, and the above values of L
and T are therefore divided by g or 32; so that —

can be replaced by the number 2 to agree with their 
results.

(7) Returning to the actual steamship, then u will 
represent the velocity of the ship, neglecting the action of 
the hull in the wake T, the thrust of the screw will be 
equal to the resistance of the ship, and L will represent 
the turning moment of the engines, so that the

2 tt L n 
"550~g'

E.H.P. = ,
550 g

Taking the H.P. as doing 550 foot-pounds or 550 g foot- 
poundals per second and denoting the efficiency 

E.H.P.
I.H.P.

I.H.P. =

by e

e = _*!!_ = _
2 7T L n p

e + s
(8) The preceding theory as applied to an actual vessel 

involves the assumption of a screw of uniform pitch, the 
blades being smooth and thin and of sufficient size to form 
a complete column of revolution; and in addition the 
assumption of no backward motion imparted to the water. 
The previous theories of the action of the propeller all 
proceed on the assumption that the thrust is due to the 
backward momentum imparted to the water, but careful 
observation of the wake of an Atlantic steamer will show 
that the wake of the screw does not recede from 
the stern appreciably faster than the wake undisturbed by 
the screw; otherwise, in addition, a contraction of the 
screw wake would be observable—a thing it is universally 
conceded does not take place. Whence, then, it will be 
asked, does the thrust arise? The answer is, in the 
increased pressure in the water in rear of the screw; and 
this increase of pressure will be investigated hereafter. 
We are justified, then, proceeding from the action of the 
propeller as represented in Figs. 1 and 2, in comparing 
the action of the ordinary screw propeller with that of the 
jonval pressure turbine, in which the passages are always 
full of water and the pressure of the water is the cause of 
the action, and which is capable of working when drowned 
under water, rather than in comparison with the Girard 
impulse turbine, where the water acts principally without 
increase of pressure, and the wheel passages are not filled.

(9) Returning again for the present to the elementary 
theory of the propeller, as given above, we have to seek for 
the most favourable relations between the different 
variables represented by a, d, A, B, n, p and u. The 
problem, as usually presented to the marine engineer, is 
to design engines of the greatest efficiency for a vessel of 
given size to attain a given speed ; then u is given, and 
also T, from considerations of the size and shape of the 
vessel; and A, B, n, and p have to be chosen, so as to 
make e the efficiency as great as possible. In the first 
place is seen the advantage of making A, and therefore d, 
the diameter of the propeller, as large as possible; and the 
thrust varying very nearly as A2 shows in this respect an 
advantage of the single screw over twin or multiple screws, 
and also so far as weight of propeller is concerned.

(10) Having settled on the value of d, the next problem 
is to proportion the pitch p and the revolutions n so as to 
make the efficiency e as nearly unity as possible. Now
A, B, T and u being given, then n-P-~-u is constant, so that

-1then -

1.or

p4
if P denotes the pitch, when the slip, and therefore 
efficiency, is 50 per cent.

nn p — n
S — p2 ’

!,r + pi)'

I I _ VjtA* 
\Vp P I ’

11 p

n = u i — +
\ p

2 u + uP
• • 2 tjlso that n is a minimum when p = P, and then n = ^ .

Taking n, the revolutions, as abscissa, and p, the pitch, 
as ordinate, the curve connecting them is a hyperbola
whose equation is n p = ft ^ 1 + ), and taking the

speed of screw n p, or the I.H.P., as ordinate, the curve 
connecting them is a hyperbola, Fig. 3, and starting from 
50 per cent, slip and efficiency, an increase of pitch will 
require increased revolutions and increased I.H.P., and is, 
therefore, very undesirable ;* diminishing the pitch, how
ever, and increasing the revolutions, the I.H.P. rapidly 
diminishes, and at last for very small pitch and very large 
number of revolutions, so that the slip is indefinitely 
diminished, we have theoretically the efficiency ultimately 
unity.

(11) In practice, of course, the effect of fluid friction 
makes itself felt long before this point of zero pitch is 
reached, so that in reality the curve of I.H.P. is more

* A case of this kind was instanced by Mr. Seaton at the recent meet
ing of the Institution of Naval Architects,
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like the dotted curve of Fig. 3; and the chief object of 
our theoretical investigation is to discover the position of 
the point A on this dotted curve, where the tangent is

FIG.3
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parallel to the axis On, which determines the minimum 
I.H.P., and, therefore, maximum efficiency. We shall 
return to this point hereafter.

(12) Expressed in terms of the slip ratio s,
np = v.

l - £
ft* s
p 1 —s’

L = to (A* - Bs)

T = 2 7r to (A*-B*)

and

3
p* 1-3’

Measured in foot-pounds per second, the work done by 
the engines is 2t Ito, and the work done against the resist
ance is Tu, and their diff erence,

to (A.2 — B*) u j2 ir Ln — Tu = 27t

represents the loss of work not utilised in propulsion. Of this 
loss, one-half appears as the kinetic energy generated per 
second in the revolving motion of the screw wake, the 
other half being the loss due to shock of the impulse of 
the water on the blades. It is impossible entirely to sup
press the first loss of energy, called the churning action of 
the propeller, as it is from this churning action that the 
thrust of the propeller arises, although by making the 
pitch very small, and increasing the revolutions, and so 
diminishing the slip, the churning action may be inde
finitely diminished.

(13) But the second loss of energy due to shock of im
pulse may always be entirely suppressed by making the 
propeller, like Mr. Bennet Woodcroft’s, of increasing 
pitch, so that the speed of the leading edge of the screw is 
exactly equal to the speed of the vessel, and increasing 
the pitch backwards to any desired final pitch p. Then 
the loss of energy per second—

2 it L n - T u = w to (A * - B*)M(n-|)\ 

L = m (A* - B4) it (n — u J ,

T = 7T to (A

so that since

B’> (•’-$* _

and therefore—
J-Wi+i)
L \ u pi

hence, if A denotes the effective pitch of the increasing 
screw—

2 7T L 2 \ u
so that the effective pitch a is the harmonic mean
between the initial pitch - and the final pitch p.

n
(14) When the velocity u and the thrust T are given, 

then ft* —

1 )
A

— is constant, and putting it equal to N*, then

ft*
, P%

and the efficiency
e =

—- = ft* — N*,

T u
2 >r L

= i(l + —)
V n p/

— \ + i v (i -

so that N is the minimum value of n, and then the 
efficiency

N* )
ft*

e = £; also p — cc.
Also the efficiency is increased and tends to the limit unity 
as ft is increased and p correspondingly diminished.

These relations are illustrated graphically in Fig. 4,

FIC . 4

E

/''"cur ve of efficiency

0| TVw

where ft denotes the abscissa, and the ordinates of the 
curves are p and e.

(15) So far we have considered the problem of keeping 
u and T constant, and varying ft and p ;* but if n and p
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SCREW PROPELLER EFFICIENCY.
By A. G. Greenhill.

No. I.

Notwithstanding the valuable writings of Rankine, 
the Froudes senior and junior, Cotterill, Rigg, Parsons, 
and others in this country, besides numerous continental 
authors, on the theory of the screw propeller, it is conceded 
on many hands that the theory is still in some respects 
unsatisfactory, and does not give a certain answer to many 
questions propounded in practice. It is proposed then, in 
the present papers, to lay before the readers of The 
Engineer a Theory of the Screw Propeller, and an Inves
tigation of its Efficiency; and in order to make the theory 
as simple as possible, to begin by neglecting all extraneous 
disturbing causes—such as fluid friction, &c.—which tend 
to mask the main causes and effects at work, but after
wards to consider separately the effect of these separate 
disturbing forces.

I.—Elementary Theory of the Screw Propeller.
(1) In order to represent the action of a screw propeller 

in the simplest manner possible, let us begin by the con
sideration of a screw with smooth, fan-shaped blades, of 
uniform pitch, revolving with constant angular velocity, 
and advancing axially with constant linear velocity, 
the screw being enclosed in a fixed coaxial cylin
der which it just fits, the ends of the cylinder 
being closed, and the cylinder filled with water, as in

FIG . I.

ID
)<—^)

I
Figs. 1 and 2. The cylinder may then be considered 
as a prolongation of the cylindrical casing of the 
propeller described by the Hon. R. C. Parsons in the 
“ Proceedings ” of the Institution of Mechanical Engineers, 
1879. We are thus enabled to dispense for the present 
with the consideration of the discontinuity of pressure at 

the surface of the propeller stream ; 
also, the ends of the cylinder being 
closed, there can be no backward 
momentum imparted to the water. 
This representation of the action of 
the propeller differs then from that 
usually given, where the thrust is 
supposed due to the backward 
momentum imparted to the water, 
in exactly the same manner as the 

action of the Jonval pressure or reaction turbine differs 
from that of the Girard impulse turbine, as explained in 
Professor Unwin’s lecture on “ Water Motors,” delivered 
at the Institution of Civil Engineers, 5th March, 1885.

(2) As the screw advances with rotation from one end 
of the cylinder to the other, the still water in front of the 
screw is changed into water rotating with constant angular 
velocity behind the screw, the screw being of uniform 
pitch, and the blades of sufficient size; and, in fact, the 
screw acts in exactly the same manner as a revolving drill 
boring its way into a substance, laminated like sheets of 
paper, in planes perpendicular to the axis—as explained 
by Professor J. H. Cotterill in his paper on the “ Theory 
of the Screw Propeller,” in the “ Annual ” of the Royal 
School of Naval Architecture for 1873.

(3) The couple required to keep the screw rotating will 
be equal to the angular momentum generated in the water 
per second, and this will be true whether fluid friction is 
taken into account or not; while if the screw is smooth, 
the thrust of the screw multiplied by the pitch will, by 
the principle of virtual velocities or work, be equal to the 
turning couple multiplied by 2

(4) Taking a foot and second as units of length and 
time, let

a — diameter of shaft,
d = „ propeller,
p = pitch of „
u = velocity of advance of the propeller through the 

water,
ft = number of revolutions per second; 

then n p is called the speed of the screw, being the 
velocity with which it would advance in a solid nut, that 
is, with no slip; and n p - u is called the slip; the ratio
ft p-u

fig.a

is called the slip ratio, and is denoted by s, so that
ft p

u .
*--------1 — s»ft p

and 100 s is the percentage of slip.
(5) Now if the screw advances through the water with 

no slip, it would not set the water in motion at all, the 
thickness of the blades being supposed indefinitely small; 
but if the velocity of advance u is less than the speed of 
the screw np, the water behind the screw will be left 
rotating with constant angular velocity in the same direc
tion of rotation of the screw, and making

Hft-----
P

revolutions a second, so that the angular velocity of the 
water behind the screw is

2 »(„-!).

(6) If to denotes the density of water in pounds per 
cubic foot, then for sea-water to = 64, about; and the 
mass of water acted on per second

M = ^ 7r to (d* — a*) u; 
and the angular momentum generated per second

M X-* w = -jV 7T to (d4 — a4) 2 TT — ) 

= xs ff* to (d4 — a4) u ^ft — — ^ 

= TO (A * - B*)ft (»_!?),

IS 
II

II



- to p, represented developed in Fig. 10, then, using
'Yh
the effective pitch \ given by

* \u pf
the thrust is given by

T = £ m a (A4 - B4) (HP ~ u^ (nP'+ j
jD4 U

so that the efficiency 
T«

2 7r L ?1
(20) The real state of things will be something inter

mediate to these two curves of Figs. 8 and 10, and those

= (l+—) = l-*«.

\ n p/
e =

fic. a

CURVE OF EFFICIENCY

^0^

"aNO

given at first, where a complete column of revolution is 
supposed to be found, as it is not possible for the streams 
which are received on the blades not to influence to

FIG 10
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some extent the motion of the streams which otherwise 
would pass through the propeller without deviation, 
although, from the incompressibility of the water, this 
amount of deviation will be small.

ON REFRIGERATING AND ICE-MAKING 
MACHINERY AND APPLIANCES.

By Mr. T. B. Lightfoot.
[Continued from, page 394.)

The advantage gained by the use of a compound pump is 
due to the action of the intermediate condenser, and to the 
compression being performed in two stages, by which the losses 
from the clearance spaces in the large pump are rendered much 
less than they would be if compression to atmospheric pressure 
were accomplished in a single operarion. The effect of the pump 
is said to be such that a vacuum of half a millimetre of mercury, 
or about 0 0097 lb. per square inch can be continuously main
tained ; though in actual work about 2J millimetres, or 0 0484 lb. 
per square inch, is as .low as is necessary. The concentration 
of the acid is effected in a lead-lined vessel, in which is a coil 
of lead piping heated by steam, the pressure in the vessel being 
kept down by means of an ordinary air-pump. No acid pump is 
needed, as the transfer from one vessel to another is effected by 
the pressure of the atmosphere. The comparatively cool weak acid 
on its way to the concentrator is heated in an interchanger by the 
strong acid returning from the concentrator. Six blocks of ice, 
each weighing about 5601b., are formed in about twenty minutes 
after starting. The charge of acid is said to serve for three makings 
of ice, after which it becomes too weak and requires to be concen
trated. The water being admitted into the ice-forming vessels in 
fine streams offers a large surface for evaporation, and is almost 
immediately converted into small globules of ice, which fall to the 
bottom and become cemented together by the freezing of a certain 
quantity of water that collects there. This water being in a violent 
state of ebullition, the ice so formed is not solid, but contains 
spaces or blow holes, which, as soon as the block is discharged 
from the vessel, become filled with air and cause opacity. Several 
attempts have been made to produce transparent ice by the direct 
vacuum process, but so far without success. Distilled water or 
water deprived of air has been tried, and hydraulic pressure has 
been used for compressing the porous opaque blocks ; but neither 
plan has been found practicable commercially. It would appear 
indeed that the only way to make clear ice by the vacuum process 
is by forming it in moulds, subjected externally to the action of 
brine previously cooled by the evaporation of a portion of its water. 
The cost in this case would necessarily be greater; but the ice would 
be solid and transparent, and would consequently have a higher 
commercial value.

The latent heat of liquefaction of water being 142‘6 deg. Fah., 
the total heat to be abstracted in order to produce 1 ton of ice 
from 1 ton of water at 60 deg. Fah. is 382,144 Fah.-lb. units. 
Taking the latent heat of vaporisation of water at 32 deg. Fah. to 
be 1091'7, it is obvious that 350 lb. must be evaporated to make the 
ton of ice. But in addition the sensible heat of the evaporated 
water, which entering at 60 deg. would leave at about 32 deg., would 
have to be taken off; and this would require the evaporation of 
about 91 lb. more, making a total of about 360 lb., without allow
ance for loss by heat entering from without, which would be 
siderable. The total water actually used is given by Mr. Pieper at 
12 tons per ton of ice, including the quantity required for cooling 
purposes. The fuel consumption is stated to be 180 lb. of coal per 
ton of ice; but the author understands a much larger quantity is 
actually required. It is consumed in generating steam for driving 
the vacuum pump and the concentrator air pump, and for evapo
rating the water absorbed by the acid. According to Dr. Hopkin- 
son, the cost of making 1 ton of opaque ice is 4s.; but the author 
believes experience has shown that a much higher figure is required 
to cover the necessary expenses for repairs and maintenance, which 
in some parts of the apparatus are very heavy. Windhausen’s 
machine has not met with any extended application in this 
country, owing no doubt to the opaque and porous condition of the 
ice produced by it, and to the large and cumbrous nature of the 
plant, which must doubtless require great care and supervision in 
working.

A vacuum apparatus for refrigerating liquids by their own partial 
evaporation, and for making ice, was brought out in 1878 by James 
Harrison. Its chief feature is the revolving cylinder or pump, 
shown in section in Fig. 3, which affords a simple and efficient 
means of exhausting large volumes of vapour of low tension, without 
incurring the loss from friction of ordinary piston-packings, and the

con-
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trouble of keeping them tight and in good working order, while at 
the same time the first cost is much reduced. The pump consists 
of a hollow iron cylinder, revolving on a horizontal axis, and divided 
into compartments by longitudinal partitions of L section. It is 
partially filled with a non-evaporable liquid, or one which evapo
rates only at a temperature considerably in excess of that at which 
the refrigerating liquid is evaporated, and which is also chemically 
neutral to the vapour that is brought into contact with it. In 
practice oil is the liquid used. The refrigerating or ice-making 
vessels, of any convenient form, are connected by a pipe with one 
end of a fixed hollow axle on which the cylinder revolves; and 
inside the cylinder another pipe rises up above the level of the 
liquid, the longitudinal partitions being stopped short at one end 
to enable this to be done. The compartments move round mouth 
downwards, carrying with them the vapour with which they are 
charged, and compressing it to an extent measured by the distance 
they dip below the surface of the liquid; until, when the lowest 
position is approached, the compressed vapour is liberated, and 
rises into a fixed hood near the centre, in communication with 
second hollow axle at the opposite end of the cylinder to that at 
which the vapour enters. Through this second axle the compressed 
vapour passes to a surface evaporative condenser, in which it is 
partly condensed by the combined action of direct cooling and of 
the partial evaporation of water trickling over the surface; the 
water of condensation, together with any air, is then compressed to 
the tension of the atmosphere by a small pump, and discharged. 
By this process the author is informed it is expected to produce 
opaque ice on a large scale at a cost of about Is. per ton. The fuel 
consumption will certainly be very small, because friction, which 
is a large item in the Windhausen apparatus, is here to a large 
extent eliminated. There would also be a saving of all the fuel 
used in concentrating the acid, and of much of the water required 
for cooling purposes, besides a reduction in the first cost of the 
plant and in the expense of maintenance.

System B.—This is known as the compression process, and is 
used with liquids whose vapours condense under pressure at 
ordinary temperatures. Although prior to 1834 several suggestions 
had been made with regard to the production of ice and the cooling 
of liquids by the evaporation of a more volatile liquid than water, 
the author believes that the first machine really constructed and 
put to work was made by John Hague in that year, from the 
designs of Jacob Perkins. According to Sir Frederick Bramwell* 
the liquid used was one arising from the destructive distillation of 
caoutchouc. The machine, which, so far as the author is aware, 

put to work outside of the factory where it 
structed, is shown in section in Fig. 11. The water to be frozen

Fig II

i

was con-was never

(o.

sariVplgg:

si

was placed in the jacketted copper pan A, the jacket being partially 
filled with the volatile liquid, and carefully protected on the out
side with a covering of non-conducting material. A pump B drew 
off the vapour from the jacket, and delivered it compressed into a 
worm C, around which cooling water was circulated, the pressure 
being such as to cause liquefaction; the liquid collected at the 
bottom of the worm, and returned to the jacket through the pipe D, 
to be again evaporated. This apparatus, though in some respects 
crude, is yet the parent of all compression machines used at the 
present time, the only improvements made since the year 1834 
having been in matters of constructive detail.

The next advance was made in 1856 and 1857 by James Harrison, 
who brought out a machine embodying the same principles as that 
of Perkins, but worked out on a larger and more practical scale. 
It was taken up by the late Mr. Siebe, and was the first ice-making 
machine that really came into practical use in this country, and 
was employed on a commercial scalo. An improved apparatus of

Fig 12

mUMt* 
ISO 19TSt*

/-17 • 7-

/

I-13 43—----- tao-lOi

V. --- c

" i«a --- J60<t-
?$?3* »

m ----jl20<20

■ 7 100 / IOO“ 7- 
80-»-.5-0°

6060

*5-I- 20 

-O- O

20 f-

32 52 72 92 112 132 152 172 192 212 FAH&NHt'l

r*T -50 -4i> -ib .fb 6 f& 10 - jO 40 ^5 ~J*6 io "flO 90 ioo~ lio

0-m
-26 . -0

CENT.

this kind, in which ether is used as the refrigerating agent, is still 
manufactured by Messrs. Siebe, Gorman, and Co. The vapour 
tensions of ether are shown graphically in Fig. 12,f and are also 
given in the appended Table 2. It is a not very volatile liquid, of 
specific gravity 0 720, having a latent heat of vaporisation of 
165, and a specific gravity of vapour of 2'24 compared with air. 
Its boiling point at atmospheric press ire is 96 deg. Fah. Messrs. 
Siebe, Gorman, and Co.’s machine, applied to the manufacture of 
clear ice, is shown in plan and elevation in Figs. 1 and 2. It con
sists of a refrigerator A, a water-jaclettsd pump B, driven by the 
surface-condensing steam engine C, an ether condenser D, and ice
making tanks E containing copper moulds, around which brine 
cooled to a low temperature in the refrigerator is circulated by the 
pump F. The refrigerator is a cylindrical vessel of sheet copper, 
containing clusters of horizontal solid-drawn copper tubes, through 
which the brine successively circulates. The shell is connected 
with the pump B by a pipe, the liquid ether from the condenser 
being admitted through a small pipe having a cock G, which is so 
adjusted as to pass the precise weight of ether that the pump B 
will draw off. What this weight is depends entirely on the pressure 
at which evaporation oocurs ; the greater the density of the vapour, 
the greater is the weight drawn off at each revolution of the pump. 
The pressure at which evaporation occurs is defined by the tempe
rature to which it is desired to reduce the brine, the boiling point 
of the ether being regulated so as to give the required reduction of 
temperature and no more, otherwise the apparatus would not work 
up to its full capacity. The condenser consists of a cluster of solid

* “Journal of the Society of Arts,” 1882, vol. 81, page 77. 
t By an error this diagram was referred to as Fig. 1 in our impression 

of May 21st.
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are kept constant, then, for a screw of uniform pitch, 
the thrust T is a maximum when u — \ n p, or for a 
50 per cent, slip; but the I.H.P. or T u is a maximum 
when u = §• n p, or for a 33£ per cent. slip.

These considerations are useful when, returning to the 
original idea of the screw working in a tube, we make 
the slip negative, and thus use the screw like a wind
mill as a source of power, and then applying the reversed 
velocity u to the system, the screw will now be at rest, 
and the water streaming through it with axial velocity u.

Then, as before.
L = m (A* - B*)io - h)

L now is the case of a windmill representing the con
trolling couple of the load ; and the work done per second 
by the wheel

/3*) un — n ^2ir L n — 27r m (A 2 _

which is a maximum by variation of n, when n<p =|a, 
or the wheel is revolving with half the speed it would 
revolve if unloaded. This is found to be the case practi
cally with those windmills as in Fig. 5, in which there is a

FIG. 6FIG .5

X
/ \

\/

/
\ /
\ /

number of vanes set between two concentric circles, so as 
to catch all the wind streaming through; in fact, like an 
ordinary smoke-jack.

(16) The action of a screw propeller must not, therefore, 
be compared with the action of a screw working in a solid 
nut, where any slip represents loss of power, but must 
rather be compared with the action of a windmill or 
smoke-jack, as was pointed out by Hooke in 1683, and 
Bramah in 1785, where a certain amount of slip must take 
place in order to obtain the necessary propulsive power.

(17) In the ordinary windmill—Fig. 6—with four arms, 
the sails are sufficiently narrow practically to disturb 
the air without influencing each other, so that we may 
suppose the air deflected by the sails uninfluenced by the 
air which would otherwise stream through without meet
ing the sails. Developing a section of the sails made by a 
concentric cylinder of circumference c on a plane, as in the 
theory of the use of the turbine — Unwin, “ Water 
Motors ”—Fig. 7. Supposing a the angular breadth of the
sails, then u ~-n P a is the angular breadth of the cur-

u
rents of air which strike the sails, so that the turning angle 
of the wind—

(Xn)(A4 - B')uu---- n-P
u

and the work done per second—•
2 7r L n = m a (A* — B)4 (u -

m aL =
2 7T

(u - n pY
P

\, n n py -
p

which is a maximum by variation n when np — and 
then the wheel is revolving with one-third of the speed it 
would revolve at if unloaded.

FIC.8.FIC.7.
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This’is the question investigated in Smeaton’s celebrated 
“ Experimental Inquiry concerning the Natural Power of 
Water and Wind to turn Mills and other Machines 
Depending on a Circular Motion,” read before the Royal 
Society, May 3rd and 10th, 1759.

(18) Returning to the analogous question of the screw 
propeller, it is well known that it is found practically an 
advantage to reduce the area of the propeller blades so 
considerably that, instead of a complete column of revolu
tion being formed, as we supposed at first, we may 
suppose that each blade deflects a current of water inde
pendently of the surrounding water—a section made by a 
cylinder of circumference c being represented developed 
in Fig. 8—and then, as in the windmill, if a denotes the 
total angular breadth of the blades, reckoned on a plane 
perpendicular to the axis, then

L = — (A* - B4) (nP ~ u)* 
2*- v j />

so that the thrust
T = m a (A4 - B») fog-T-lf)*,

and the efficiency, as before,
T u

p2

1c = — - *»

or e = 1 — ?p, if P is the pitch for 50 per cent, efficiency.

The corresponding curves of pitch and efficiency are repre
sented in Fig. 9.

(19) If, however, the pitch of the screw increases from

2 7r L n n p

- *1



Lbs.' | Lbs.Lbs. Lbs.Pah. Lbs. Lbs. 
-40°
-20° 5-7 11-612-019-4Absolute

vapour
tensions

15*418-7 9-830-00°
22-010-928-147-720”

32° 0-089 61-5
40’ 0‘122 73-0
60° 0-254
80° 0-503

100° 0-942
120° 1-685
140° 2-879
160° 4-731
180° 7-511
200° 11-526
212° 14-7

22-7 27'036-0in
27-3 31-342-5pounds

per
square
inch

44-041-461-0108'0
152'4
210-0
283-7

60-060-286-1
79-184-5118-0
99-7117'5at

different
tempera

tures.
45-6
62-0
81-8
96-0

In the apparatus illustrated in Figs. 1 and 2 the ice is made in 
cans or moulds, as shown in section in Fig 13. The moulds, of sheet 
copper or steel, are filled with the water to be frozen, and are 
suspended in a tank, through which is kept up a circulation of cold

Fig 13
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brine from the refrigerator. As soon as the ice is formed, the moulds 
are removed and dipped for a few minutes in warm water to loosen 
the ice, which is then turned out. The sizes of the moulds vary a 
good deal, according to the capacity of the machine and the purpose 
for which the ice is to be used. A common plan is to commence 
with a thickness of 3in. for a production of 1 ton per twenty-four 
hours, and to go up to 9in. for 10 tons and upwards. The thickness 
exercises an important bearing upon the number of moulds to be 
employed for any given output; for, while a 3in. block can be

Fig. 14
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frozen in eight hours, one 9in. thick will take about thirty-six 
hours. The time, however, varies also according to the temperature 
at which the brine is worked. For an ether machine, such as that 
just described, the brine temperature may be taken at from 10 deg. 
to 15 deg. Fah. Another method is that known as the cell system, 
which is shown in section in Fig. 14. This consists of series of 
cellular walls of wrought or cast iron, placed from 12in. to 16in. 
apart, the space between each pair of walls being filled with the 
water to be frozen. The cooled brine circulates through the cells, 
the ice gradually forming outside, and increasing in thickness until 
the two opposite layers meet and join together. If thinner blocks 

required, freezing may be stopped at any time, and the ice 
removed. In order to detach the ice from the walls, it may either 
be left for a time after the circulation of the brine has been stopped, 
or a better and quicker plan is to pass some warmer brine through 
the cells.

In order to produce transparent ice, it is necessary that the water 
should be agitated during freezing, so as to allow the escape of the 
air set free. When moulds are used, this is generally done by 
means of arms having a vertical or horizontal movement, which are 
either pushed up by the ice as it forms, leaving the block solid, or 
work backwards and forwards in the centre of the mould, dividing 
the block vertically into two equal pieces. With cells, agitation 
is generally effected from the bottom by means of paddles. The 
ice which forms first on the sides of the moulds or cells is generally 
transparent enough even without agitation. The opacity gradually

are
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drawn copper tubes placed horizontally in a wood tank, through 
which cooling water is circulated, the amount of water required in 
this country being about 150 gallons per hour for every ton of ice 
made per twenty-four hours. With the temperature of cooling 
water available in this country, liquefaction generally occurs at a 
pressure of about 3 lb. per square inch above the atmosphere ; but 
in a warm climate the pressure needed may reach as much as 10 lb. 
or even 12 lb.

Table II.—Evaporation of Liquids.

Specific gravity of 
vapour, com
pared with air 1 
= 1-000 )

l 1-01 2-240-622 0-59 2-24

Fah. ! Fah. 
14° - 2-2”

Fah. Fah. Fah. Fah.
212° -37-3° 96° -10-5°Boiling point at") 

atmo. pressure ) 
Latent heat of 

vaporisatiou at 
atmo. pressure

182165 473900966
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increases towards the centre, where the two layers meet and join more volatile derivatives of coal tar have been used in compression 
together. Agitation is therefore more necessary towards the end machines, especially in the United States; but it will be unneces- 
of the freezing process than at the beginning. As the quantity of sary to refer to them in detail, as their application has been 
air held in solution by water decreases as its temperature is raised, exceedingly limited. Anhydrous ammonia, which may now be 
it is obvious that less agitation will be required in hot than in obtained as an article of commerce, has of late years been very 
temperate climates; for this reason in India and elsewhere agita- largely introduced as a refrigerating agent, more especially in 
tion is frequently dispensed with altogether. Machines using ether Germany and in the United States. Under atmospheric pressure 
as the refrigerating medium are also largely made by Messrs, anhydrous liquid ammonia boils at 37'3 deg. below zero Fah., and 
Siddeley and Co., of Liverpool, and Messrs. West and Co., of under this condition its latent heat of vaporisation is 900. Its 
Southwark; but they present no special features which are not curve of vapour tension is shown in the diagram, Fig. 12. So far as 
embodied in the apparatus already described, the points of differ- the cycle of operation is concerned, it is precisely the same as for 
ence being in details to which it is not necessary to refer. ether; the liquid is vaporised in the refrigerator by the action of

As already stated, the working pressure in the refrigerator must the pump, which then compresses the vapour, and delivers it into 
depend upon the extent of the reduction in temperature desired, the condenser at such pressure as to cause it to liquefy. In the 
bearing in mind that, the higher the pressure, the greater will be construction of ammonia machines, however, there are two essential 
the work that can be got out of any given capacity of pump. The points of difference. For, in the first place, the pressure of the 
liquefying pressure in the condenser depends on the temperature ammonia vapour is much higher than that of ether at the same 
of the cooling water, and on the quantity that is passed through in temperatures, its tension at 60 deg. Fah. being 108 lb. per square 
relation to the quantity of heat carried away; and this pressure inch; and secondly, owing to the action of ammonia on copper, no 
determines the mechanieal work to be expended. In any given brass or gun-metal can be used in any part with which the gas or
machine the work may be accounted for as follows:—Friction; liquid comes into contact. One of the chief difficulties encountered 
heat rejected during compression; heat acquired by the refrigerating in the compression of ammonia is leakage at the pump gland. The 
agent in passing through the pump; work expended in discharging gas is extremely searching, and even at the comparatively low 
the compressed vapour from the pump. Against which must be pressure of 30 lb. per square inch above the atmosphere it will 
set: Work done by the vapour entering the pump. Assuming readily find its way through an ordinary gland; while at the 
that vapour alone enters the pump, the heat rejected in the con- pressure existing in the condenser, which may be taken at from 
denser is: Heat of vaporisation acquired in the refrigerator, with 150 lb. to 180 lb. per square inch, this tendency is, of course, much 
the correction necessary for difference in pressure; heat acquired aggravated. In order to minimise the leakage and to simplify the 
in the pump, less the amount due to the difference between the construction of the gland, the pumps are frequently made single
temperature at which liquefaction occurs and that at which the acting, as in this way the gland is exposed only to the refrigerator
vapour entered the pump. Though circumstances vary so much pressure, which is seldom above 30 lb. It is also usual for glycerine, 
that no absolutely definite statement can be made as to the work- or some lubricant that does not saponify with ammonia, to be 
ing of ether machines in general, the following particulars, taken injected into the pump, so as to form a liquid seal for the gland, 
from actual experiment in this country, will serve to show what and in some cases for the piston as well; this is the general practice 
may be expected under ordinary conditions:— in the United States. In Germany, on the other hand, where the

Production of ice, tons per twenty-four hours.. .. 15 tons. compression machine has been very largely applied, the double-
„ „ pounds per hour .. ................ 1400 lb. acting pump is more usual. To lessen leakage, Linde provides a

Heat-units per hour abstracted in ice-making .. .. 245,000 units. chamber in the gland box, into which glycerine or some suitable
Indicated horse-power in steam cylinder, excluding lubricant is constantly forced at a slightly greater pressure than

andforworrking0cranresU, &cng ..8 T .5 T? "l 83 I.H.P. that prevailing in the condenser so that the tendency is for the

Indicated horse-power in ether pump......................46J I.H.P. lubricant to leak inwards, instead of ammonia outwards. Any
Thermal equivalent of work in ether pump, units lubricant that does get into the pump passes out with the ammonia,

per hour ... ...................... .. .. ... .. .. 119,261 units. and is separated from it in a suitable vessel. Up to the present
Ratio of work in pump to work in ice-making .. 1 to 2 05 time, so few ammonia compression machines have been constructed
Temperature of water entering condenser .. .. 52 deg. Fall. in England, that as yet no general practice has been established;

Assuming the coal consumption per indicated horse-power to be but on the whole the feeling seems to be in favour of the single- 
2 lb. per hour, and the price of coal 15s. a ton, the total cost of acting pump.

With regard to the 
other parts of the appar
atus, but little need be 
said. Wrought iron coils 
or zigzags are used for 
both the condenser and 
the refrigerator, their 
precise form depending 
on the fancy of the 
designer. The refrigerator 
is generally combined with 
the ice tanks, the cooling 
pipes being placed either 
below or at the side of 
the moulds, sometimes 
in a separate compart
ment and sometimes in 
the same tank. With 
the cell system an in
dependent refrigerator is 
used, the cooled brine 
being circulated by a 
pump in a similar manner 
to that described for the 
ether system. Owing to 
the low temperature which 

I may be attained by the use 
11 of ammonia, care has to 

be taken in the selection 
of a brine that will not 
congeal with the degree of 
cold to which it will be 
subjected. A solution of 
calcium or magnesium 
chloride in water is 
generally used. The 
mechanical work ex
pended in compressing 
ammonia may be ac
counted for in a precisely 
similar manner to that 
expended in the com
pression of ether. Not
withstanding that the 
degree of compression is 
so much greater with 
ammonia than with ether, 
the energy expended in 
compressing, heating, and 
delivering the gas is less, 
owing to the much smaller 

B i! weight of ammonia re
quired to produce a given 
refrigerating effect, the 
weights being in the in
verse ratio of the heats of 
vaporisation, or as 1 to 
5*45. For this reason the 

cost of making ice is much less with ammonia than with ether; one 
ton of coal being capable of producing as much as 12 tons of ice 
in well-constructed ammonia apparatus having a capacity of 15 
tons per twenty-four hours. With coal at 15s. a ton, the cost 
of making ice by the ammonia compression system may be taken 
at about 3s. 9d. per ton for a production of 15 tons per twenty- 
four hours, exclusive of allowances for repairs and depreciation.

Through the courtesy of the manager of the Linde British Ice 
Company, the author is enabled to give the following results of a 
test made by a committee of Bavarian engineers with a machine 
erected in a brewery in Germany. The test he believes was carried 
out in an impartial manner; and though it is not put forward by 
the Linde Company as showing the results attained in the ordinary 
working of their machines, it will nevertheless be of interest as 
indicating what may be expected under the most favourable con
ditions

Fig. 15
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Fig. 16 producing transparent block ice in this 
country on the ether system, with such a 
machine as that just referred to, may 
be taken at about 5s. per ton, excluding 
allowance for repairs and depreciation.
The production of ice would be about 8"3 
tons per ton of coal. For cooling water 
and other liquids, a similar machine is 
used to that shown in Figs. 1 and 2; but 

lUliMBaga in this case the ice boxes are dispensed 
with, the liquid being passed direct 
through the refrigerator without the 

employment of brine. Methylic ether, a liquid with a latent 
heat of vaporisation of 473, and which boils under atmospheric 
pressure at 10'5 deg. below zero Fah., has been employed by Tellier 
in machinery of practically similar design to that used with 
ordinary ether. Its curve of vapour tensions is shown in Fig. 12.
Tellier’s apparatus has never come into use in this country, and 
need not be further dwelt on; for beyond the difference in size of

tn-. the °bri0US dUe ft0 thG ^g,her Heat-units abstracted per^hour in°ice-making."
pressures, it presents no features of importance not shown by the Indicated horse-power in steam cylinder, excluding 
machine in r lgs. 1 and 2. . that required for circulating the cooling water and

Some years ago Raoul Pictet, of Geneva, successfully introduced for working cranes, &c...........................................
sulphur dioxide as a refrigerating agent; and in France a large ! Indicated horse-power in ammonia pump.....................
number of his machines have been made and put to work. In this Thermal equivalent of work in ammonia pump,
country also they have been used, but to a much smaller extent. „gXrkto pump...........................................
The vapour tensions of sulphur dioxide are shown m Fig. 12. It is Total feed-water used 
a liquid with a latent heat of vaporisation of 182, and under four hours...............
atmospheric pressure boils at 14 deg. Fah. This machine is also of j Ratio of coal consumed to ice made, taking an 
similar design to those in which ether is employed; but Pictet i evaporation of 81b. of water per lb. of coal .. .. l to 26-3.
combined the refrigerator with the ice-making tanks, the brine In this case the pumps were driven by a Sulzer engine, which 
being circulated by means of a fan. In this way the space occupied [ developed one indicated horse power with 21‘8 lb. of steam per 
was reduced, and the efficiency somewhat increased. The cost of hour, including the amount condensed in steam pipes. Ammonia 
producing ice by the Tellier and Pictet machines may be taken at compression machines are manufactured in this country by Messrs, 
practically the same as that by the ether process. Some of the j Siebe, Gorman, and Co., whose apparatus is shown in Figs. 15 and 16;

lip! illU
ill-

PUMP

Nominal capacity of machine, tons of ice per 
twenty-four hours................................................................... 24 tons.

Actual production of ice, tons per twenty-four hours 39• 2 tons.
3659 lb. 
731,800 units.

Indicated horse wer in

53 I.H.P. 
38 I.H.P.

97,460 units, 
to work in ice-making .. 1 to 7'5.
in boiler, lbs. per twenty-

26,754 lb.
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with attachments, and all the connecting-rod except the head at 
its outer end. Assuming these to be concentrated around the 
crank pin, then its radius in feet (= r) = the rate of revolution per 
minute ( = E) and weight (= W) furnish all necessary data for calcu
lating accelerating pressures. It is convenient first to obtain the 
centrifugal force, as that forms the initial or terminal pressure, 
and the usual formula employed in this calculation is centrifugal 
force in pounds = W x -000341 x R2 x r. The term "000341R2 is 
a constant, and may be calculated out for given speeds. This has 
been done in the preparation of Table I., which can be used to facili
tate any calculations wherein centrifugal force forms an element. 
Such elementary subjects are fully treated in elementary text
books on dynamics; but, in order to secure the use of one system, 
it will be assumed that all have read the chapters on reciprocating 
parts in Mr. C. T. Porter’s book on the indicator or in the author’s 
“ Practical Treatise on the Steam Engine,” pages 258 to 283. 
Therein will be found a complete investigation of the whole subject 
free from purely mathematical symbols, and easily intelligible to 
working engineers.

So simple and convincing do these theoretical conclusions appear, 
that we might fairly anticipate their acceptance and general adop
tion being followed by great changes in the proportions of ordinary 
steam engines; because makers and users might naturally be 
supposed to desire the combined advantages of greater power and 
diminished cost which accompany the use of higher rates of revo
lutions. But it cannot be said that such expectations have been 
realised, although many attempts have been made to carry these 
theoretical conclusions into practice. But an examination of many 
so-called “high-speed engines” advertised really possess a speed

exegeant, still are apt to indulge extravagant expectations. But 
it may well be remembered that science moves slowly though 
resistlessly, and it is most unfair to discourage attempts to extract 
its hidden mysteries, because of the difficulties encountered or the 
partial failures experienced. Such foolish critics should remember 
that no invention or improvement ever was perfected at once, 
has anybody ever heard of a second Minerva springing fully 
equipped from the head of Jupiter.

It may be considered unfortunate for the progress of science that 
so few engineers publish data of an accurate and complete character, 
particularly in relation to any attempts to improve the scientific 
bases of their designs, especially when success is reached only 
through the channel of some comparative miscalculations, or even 
failures. And this reluctance is the more regrettable because it 
frequently happens that a failure lends itself far more readily to 
the acquiring of a real knowledge of truth than the examination of 
many a complete success where the stages of progress have been 
completely lost. We shall avoid this error, and shall give the 
results of actual experience with high-speed engines that are 
deserving of the name, taking only two types for illustration, 
wherein the mass of their reciprocating parts has been avowedly 
used for equalising the incidence of high pressures and early rates 
of expansion in one cylinder.

In these two classes full information is at hand, and the author 
wishes to acknowledge his thankfulness to the Southwark Manu
facturing Company of Philadelphia for the valuable information 
as to the weights of reciprocating parts which they have so liberally 
afforded and so freely placed at his disposal. The indicator 
diagrams for these Porter-Allen engines are taken from published 
sources, and are intended particularly to show the evils arising

nor
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for several years by Messrs. De Motay and Rossi. The liquid used little, if anything, beyond the corresponding speeds of common 
is a mixture of ordinary ether and sulphur dioxide, and has been types. Their proportions are ill calculated for expansive working, 
termed ethylo-sulphurous dioxide; its adoption was decided on and if their very moderate increase of speed be exceeded, their 
after a series of experiments with numerous other combinations of energies seem devoted to self-destruction. But they seem scientific 
ethers and alcohols with acids. In these investigations it was to ordinary users of steam power, and, being cheap, such engines 
found that liquid ether at ordinary temperatures possessed are quite good enough for such people.
an absorbing power for sulphur dioxide amounting to some 300 Dynamical relationships in small steam engines produce such 
times its own volume; while at 60 deg Fah. the tern ion of the insignificant effects in comparison to their proportions, that no 
vapour given off from the binary liquid was below that of the difficulties arise except at extremely high speeds; but it is only 
atmosphere. In working, both liquids evaporate in the refrige- with engines of large size and power that we are soon brought face 
rator under the influence of the pump; and in the condenser the to face with heavy dynamical strains, which would seem to be 
pressure never exceeds that necessary to liquefy the ether. The difficult to understand or remove. Yet it is well known that many 
compressing pump has less capacity than would be required for really powerful engines of this class are running with smoothness, 
ether alone, but more than for pure sulphur dioxide. As to the and even with economy; while others are hammering away an 
cost of making ice.by this process, the author has no particulars; uneasy existence with considerable energy. And mere superficial 
but he believes it to be somewhat less than with ether. An observers accept such evidences as against high speeds, but ignore 
interesting application of the binary system has lately been made such evidences in their favour. This, however, is a very shallow 
by Raoul Pictet, who found that by combining carbon dioxide and sort of conclusion, and every scientific engineer would disdain to 
sulphur dioxide he could obtain a liquid whose vapour tensions submit to the dictation of any such inertia of stupidity. He would 

not only very much less than those of carbon dioxide, but prefer to get at any true causes that may influence these irregular 
were actually below those of pure sulphur dioxide at temperatures results rather than palliate existing evils, much less deny their 
above 78 deg. Fah. The curve for Pictet’s liquid is shown in the existence altogether.
diagram, Fig. 12. This is a most remarkable and unlooked-for it would almost seem as if the usual calculations of the influences 
result, and may open up the way for a much greater economy in | 0f reciprocation in large and powerful engines must continue to 
ice production than has yet been attained. As to the results that paBS unnoticed some disturbing influence that really is so import- 
have been obtained with this process, the author has no definite ant aa to render the existing theory an imperfect exponent of 
particulars; but he understands it is stated to give a production of things as they really occur) and we now propo8e to examine a little 
3o tons of ice per ton of coal. into the subject, and endeavour to extract some further light as to

(To be continued.) why one quick-running engine proves a practical failure, while
another, made on the same lines of construction, may be thoroughly 
successful; and we may remember that the successful result of 
even a single large high-speed engine is ample proof in their favour, 
and outweighs a thousand failures.

It may be useful first to refer in general outline to the effects 
produced upon the driving power of an engine by the necessity for 

Few, if any, modern applications of mathematical research have acceleration and retardation of its reciprocating parts, and to 
proved so interesting and instructive to mechanical engineers as remind ourselves of those influences which change the distributi 
those investigations by which Mr. Charles T. Porter first showed of pressure on a piston into something quite different experienced 
how the reciprocation of high-speed pistons might be used to by the crank pin. And those who desire to obtain fuller knowledge 
equalise pressures, and conduce to the quiet running of engines of the subject should study it thoroughly; for the present paper 
driven much faster than the speeds to which all makers of does not touch upon many points of value, but it employs the 
stationary engines had until then been accustomed. His Allen general construction of diagrams given in the author’s treatise 
engine, with 12in. cylinder and 24in. stroke, first exhibited in already referred to, and some of the figures are identical, or nearly 
London at the Exhibition of 1862, made 200 revolutions per so. Since 1872 the writer of this paper has designed and constructed 
minute, and attracted much attention at the time; and the high-speed engines, and has devoted much study to them, and has 
principles then enunciated are still carried out by the Southwark enjoyed exceptional opportunities for observing their behaviour'; 
Manufacturing Company of Philadelphia, the makers of the this not only in engines—some of considerable power—of his own 
engines. design, but also in engines by other makers. Some of these engines

In most cases of reciprocation, whether in an engine, a printing have been far from perfect, while others have been eminently 
machine, or other mechanism, it is a crank that rules the rate of satisfactory from this particular point of view; and people may 

leration or retardation, and thus the problem involved argue as they please, that such results condemn high speeds alto- 
becomes somewhat unified and converted into a calculation of gether, or that such conclusions prove the general correctness of 
centrifugal fc rce at the extreme end of a stroke and of accelerating those theories upon which their construction is based, 
force at all intermediate positions. By reciprocating parts in a Few even of engineers are really aware how many difficulties 
steam engine, we include the piston, piston-rod, motion block environ the whole subject, and some users of steam power, more
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OBSCURE INFLUENCES OF RECIPROCATION IN 
HIGH SPEED ENGINES*

By Mr. Arthur Rigg, M.I.C.E.

Oil
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Table I.—Centrifugal Force — Weight (pounds) Radius (feet) x (Revolutions per minute) 2 x‘000341. Values of Constant
K2 x ’000341 from 50 to 1000 Revolutions per minute.

1602X -000341= 8-73 
1652 x-000341= 9’284 
1702X-000341= 9-86 

1752x -000341=10-443 
1802X -000341 = 11-048 
1852X-000341 = 11-671 
19u2x *000341 = 12*31 
1952X-000341 = 12-966 
200‘- X -000341 = 13-64 
2052x-000341 = 14-33 
2102X -000341 = 15-038 
2152X -000341 = 15-763 
2202 X -000341 = 16-504 

2252X-000341 = 17-263 
2302X-000341 = 18-039 
2352 x -000341 = 18-832 
2 402 x -000341 = 19-642 

2452 X -000341 = 20-468 
2502x -000341 = 21-312 

2552 x -000341 = 22-173 
2602 x-000341 = 23-052 

2652x-C0034t = 23'947

502 X-000341= -852 
552x -000341 = 1-031 
602x -000341 = 1-228 
652x -000341 = 1-441 

702x -000341 = 1-67 
752x -000341 = 1-92 

802x -000341 = 2-182 
802x -000341 = 2-464 
902x -000341 = 2-762 

952x -000341 = 3-077 
1002x-000341 = 3-416 
1052x - 000341 = 3-759 

1102x -000341 = 4-126 
1152x -000341 = 4-51 
1202 x-000341 = 4-91 
1252x -000341 = 5-329 
1302x -000341 = 5-763 
1352x -000341 = 6-215 
1402X -000341 = 6-684 
1452x -000341 = 7-169 
1502X -0 0341 = 7-672 
1552 X -000341 = 8-192

2702 x -000341 = 24-859 
2752 x-000341 = 25-688 
2802x -000341 = 26-734 
2852 x -000341 = 27-698 

2902 x -000341=28-678 
2952x -000341 = 29-975 
3C02 X -000341 = 30-69 
3052 x -000341 = 31-721 
3102 x -000341 = 32-77 
3152 x 000311 = 33-835 
3202 x -000341 = 34-718 
3252x -000341 = 36-018 
3302 x -000341 = 37-134 
3352 x -000341 = 38-268 
3402 x -(00341 = 39-419 
3452 x -000341 = 40-587 
3502 x-000341 = 41-772 
3552 x -000341 = 42-864 
8602 x -000341 = 44-193 
8652 x -000341 = 45-429 
3702x -000341 = 46-682 
3752 x -000311 = 47-593

3802 x-000341= 49-24 
3852 x-000341= 50-544 

3902 x-000341= 51-866 
3952 x-000341= 53-204 
4002 x -000341= 54-56 
41C2x-000341= 57-322 
4202 x -000341= 60-152 
430*2 x -000341= 63-051 
4402x-000341= 66-018 
4502 x-000341= 69-052 
4602x-000341= 72-155 
4702X-000341= 75-327 
4802 x-000341= 78-666 
4902x-000311= 81-874 

5002 x-000341= 85-250 
5102x-000341= 88-694 
5202 x-000341= 92-206 
5302 x-000341= 95-787 

5402 X-000341= 99-436 
5502 x -000341 = 103-152 
5602 x -000341 = 106-938 
5702 x -000341 = 110-798

5802x -000341 = 114-712 
590‘2x -000341 =118-702 
6002 x -000341 = 122-76 
6202 x -000341 = 131-08 

6402x -000341 = 139-674 
6602x -000341 = 148-54 
6802 x -000341 = 157-678 
7002 x -000341 = 167-09 
7202 x -000341 = 176-774 
7402 x -010341 = 186-732 
7602 x -000341 = 196-962 
7802 x-000341 = 207-464 

8002 x -000341 = 218-24 
8202 x -000341 = 229-283 

8402 x -000341 = 240-61 
8602 x-0)0341 = 252'204 

8802x '000341 = 264-07 
9002 x -000341 = 276-21 
9202 x-000341 = 288-622 

9402 x -000341 = 301-308 
9602 x -000341 = 314-27 
9802 X-000341 = 327-496

In paper by Arthur Rigg, on “Reciprocation,” Society of Engineers, 5th April, 1886.

Table II.—Proportions of Reciprocating Parts in High-speed Steam Engines, taken from Actual Measurement.

Ratio of Total weight. Oscillation and retardation pressures.
Diame- Area Stroke | Revolu- crank

Maker’s name. ter of of of Itions per to con- 
piston. piston, piston. J minute, necting

rod.

Refer to
Outward Forward Fig. 
stroke. stroke.

Weight 
per f q. in. 

I of piston.

H.P.Weight 
in lbs. Mean. ±
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by the Birmingham Refrigeration Company, and by the Linde 
British Ice Company.

System C.—This is known as the absorption process, and was 
first applied by Carre about 1850. The principle employed is 
chemical or physical rather than mechanical, and depends on the 
fact that many vapours of low boiling point are readily absorbed 
by water, but can be separated again by the application of heat to 
the mixed liquid. A considerable number of machines in which 
ammonia was used in combination with water as an absorbent were 
made by Carre in France, but no very high degree of perfection 
was arrived at, owing to the impossibility of getting an anhydrous 
product of distillation; the ammonia distilled over contained 
about 25 per cent, of water, which caused a useless expenditure 
of heat during evaporation, and rendered the working of the 
apparatus intermittent. Taking advantage of the fact that two 
vapours of different boiling points, when mixed, can be sepa
rated by means of fractional condensation, Rees Reece brought 
out in 1867 an absorption machine in which the distillate 

nearly anhydirous. The action of the machine was 
Ordinary liquid ammonia of commerce, 

of 0 880 specific gravity, was heated, and a mixed vapour 
of ammonia and water was driven off. By means of vessels 
termed the analyser and the rectifier, the bulk of the water 
was condensed at a comparatively high temperature, and run back 
to the generator; while the ammonia passed into a condenser, and 
there assumed the liquid form under the pressure produced by the 
heat, and the cooling action of water circulating outside. The 
nearly anhydrous liquid was then utilised in a refrigerator in the 
ordinary way; but instead of the vapour being drawn off by 
a pump, it was absorbed by cold water or weak liquor in )a 
vessel called an absorber, which was in communication with the 
refrigerator; and the strong liquor thus formed was pumped back 
to the generator, and used over again. This apparatus was after
wards improved by Stanley, who introduced steam coils for causing 
the evaporation in the generator; and then by Pontifex and Wood, 
who have succeeded in bringing the absorption machine to a con
siderable state of efficiency. Their apparatus, as applied to the 
cooling of liquids, is shown in Fig. 4. A is the generator, 
containing the coils, to which steam is supplied from an ordinary 
boiler not shown; B, is the analyser; C, the rectifier and condenser; 
D, the refrigerator or cooler, in which the nearly anhydrous 
ammonia obtained in the condenser is allowed to evaporate; E, the 
absorber, through which weak liquor from the generator con
tinually flows and absorbs the anhydrous vapour produced in the 
refrigerator; F, the economiser or interchanger, by means of which 
the cold strong liquor from the absorber is heated by the hot weak 
liquor passing from the generator to the absorber; and G are the 
pumps for forcing the strong liquor produced in the absorber back 
into the analyser, where, meeting with steam from the generator, 
the ammonia is again driven off: the process being thus carried on 
continuously. Assuming the action of the economiser to be perfect 
—which of course is a condition never met with in practice—all 
the heat given out by the steam in the generator coils would be 
found in the water issuing from the condenser, less that portion 
directly lost by radiation and conduction. In this case the total 
heat expended would be that required to vaporise the ammonia, 
and the water, which in the form of steam unavoidably passes off 
with the ammonia to the rectifier and condenser, plus the heat 
lost by radiation and conduction. In the refrigator the liquid 
ammonia in becoming vaporised will take up the precise quantity 
of heat that was given off during its cooling and liquefaction in the 
condenser, less the amount due to difference in pressure, and less 
also the small amount due to the difference in temperature between 
the vapour entering the condenser and that leaving the refrigerator. 
Again, when the vapour enters into solution with the weak liquor 
in the absorber, the heat taken up in the refrigerator is given to 
the cooling water, subject to slight corrections for differences of 
pressure and temperature. Supposing there were no losses there
fore, the heat given up by the steam in the generator, plus that 
taken up by the ammonia in the refrigerator, would be precisely 
equal to the amount taken off by the cooling water from the con
denser, plus that taken off from the absorber.
Inefficiency of the economiser ; radiation and conduction from all 
vessels and pipes that are above normal temperature; useless 
evaporation of water which passes into the rectifier and condenser ; 
conduction of heat into all vessels and pipes that are below normal 
temperature; water passing into the refrigerator along with the 
liquid ammonia. It will have been seen that the heat demanded 
from the steam is very much greater in the absorption system than 
in the compression. This is chiefly due to the fact that in the 
absorption system the heat of vaporisation acquired in the refri
gerator is rejected in the absorber: so that the whole heat of 
vaporisation required to produce the ammonia vapour prior to 
condensation has to be supplied by the steam. In the compression 
system, the vapour passes direct from the refrigerator to the pump, 
and power has to be expended merely in raising the pressure and 
temperature to a sufficient degree for enabling liquefaction to occur 
at ordinary temperatures. On the other hand, a great advantage is 
gained in the absorption machine by using the direct heat of the 
steam without first converting it into mechanical work ; for in this 
way its latent heat of vaporisation can be utilised by condensing 
the steam in the coils and letting it escape in the form of water. 
Each pound of steam passed through can thus be made to give up 
some 950 units of heat; while in a steam engine using 2 lb. 
of coal per indicated horse-power per hour only about 160 
units are utilised per pound of steam without allowance 
for mechanical inefficiency. In the absorption machine also 
the cooling water has to take up about twice as much heat as in 
the compression system, owing to the ammonia being twice lique
fied, namely, once in the condenser and once in the absorber. It 
is usual to pass the cooling water first through the condenser and 
then through the absorber. The cost of producing clear block ice 
in this country, with an absorption machine of 15 tons capacity 
per twenty-four hours, may be taken at about 4s. per ton, with 
good coals at 15s. per ton, exclusive of allowance for repairs and 
depreciation. About 10 tons of ice can be made per ton of coal 
consumed, assuming an evaporative duty of 81b. of water per lb. 
of coal.

System D.—In this, which is known as the binary absorption 
system, liquefaction of the refrigerating agent is brought about 
partly by mechanical compression and partly by absorption; or 
else the refrigerating agent itself is a compound of two liquids, one 
of which liquefies at a comparatively low pressure, and then takes 
the other into solution by absorption. An apparatus of the first 
kind was brought out in 1869 in Sydney by Messrs. Mort and 
Nicolle, who used ammonia, with water as an absorbent. The 
machine consisted of an evaporator or refrigerater, a pump and an 
absorber. The evaporator was supplied with strong ammonia 
liquor, which was vaporised by means of the reduction of pressure 
induced by the pump, and so abstracted heat from the liquid to be 
cooled. The weak liquor passing out at the bottom of the evapor
ator was led by pipes to the pump, where it met with the ammonia 
vapour, along with which it was forced through cooling vessels 
under sufficient pressure to cause the solution of the ammonia; 
and the strong liquor thus formed was again passed into the 
evaporator. This machine was only used by the inventors in 
Australia, so far as the author is aware; and he has no particulars 
as to fuel consumption or cost of working. It was not likely, 
however, to be a very economical apparatus, because the whole of 
the water entering the evaporator with the ammonia had to be 
reduced in temperature, giving up its heat to the ammonia vapour, 
and to that extent preventing the performance of useful cooling 
work. But this disadvantage was in some degree compensated for 
by reducing the temperature of the strong liquor before it entered 
the evaporator, by means of an interchanger through which the 
very cold weak liquor passed on its way to the pump. In machines 
of the second kind, in which both liquids are evaporated at a low 
temperature, the foregoing objection does not exist; and though 
this mode of working has not as yet been introduced into this 
country, it has been successfully employed in the United States
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MOMENTUM DIAGRAMS OF STEAM ENGINES.
i

(For description see page 430.
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from improper arrangements—not for criticism, but only as show- from the mean initial pressure on account of variations clue to a 
iug how the proportions may influence the quiet running of engines finite connecting-rod. Column 11 expresses the actual initial 
that make many revolutions per minute. Some diagrams given pressures required for acceleration or retardation of the reciprocat- 

thoroughly unsuited to quick-running engines, but they give j ing parts at the end of cylinder furthest from the crank. Column 
useful instruction as to what ought to be avoided. These remarks ; 12 gives corresponding data to column 11 for the cylinder end 
also apply to diagrams taken from the author’s own high-speed 
steam engines, and it is hoped that this paper may aid in the 
removal of many crude fallacies which disfigure engine-makers’ 
catalogues, and mislead an ignorant public. It should also be 
explained that all original diagrams have been altered to one 
uniform scale of ^in. per pound pressure, and to a uniform length, 
and all circles representing the crank path are to a scale of fin. to 
the foot. Irregularities due to oscillations of indicator pencils have 
been smoothed down, but no' radical changes have been made in 
the original indicator cards.

The graphic diagrams used in the following paper are similar in 
general type to those invented by the author, and first published 
in January and April, 1870. They are used in his “Practical 
Treatise on the Steam Engine,” and are fully explained there for 
those who wish to understand them. To show how valuable has 
been the assistance which engineers have gained from this graphic 
method of illustrating ± pressures on a crank pin, it may be men
tioned that it was adopted by the present distinguished President 
of the Institution of Civil Engineers, Sir F. Bramwell, in his 
exhaustive paper on “Marine Engines,” read at the Liverpool 
meeting of the Institution of Mechanical Engineers in July, 1872, 
and it is now used by engineers generally all over the world. This 
method replaces very troublesome mathematical calculations, such 
as few can be expected to remember for long after the completion 
of their academical studies, much less to undertake in addition to 
their ordinary labours. An ideal indicator card, A D G R S P, is 
shown by Fig. 1, and 301b. of its initial pressure of 60 lb. per square 
inch is required for overcoming the inertia of its reciprocating parts, 
transferred as 301b. to the further end of a stroke as a measure of 
resistance needed to restore these reciprocating parts to a state of

square inch of piston area. Circles III. are the curves P Q and q p 
translated into radial ordinates upon the circle A C B D as a base 
line, and they show graphically how much pressure is needed at 
any given position of the crank to counteract the influences of 
reciprocation; A P being for the extreme outer end, and B Q for 
the extreme inner end, thus corresponding with the indicator 
diagrams. Portions of crescents are cut off between circles II. and 
III., and CEB shows exactly how much of the reciprocation may 
be counteracted by horizontal components of the load or resistance, 
and E Q B shows how much remains to be dealt with by com
pression, or impact, or both; similarly, at the termination of a 
return stroke, D e A is resistance offered by load, and ePA 
remains over to be dealt with by compression of exhaust and 
impact against the crank. This opens up the question of valve 
setting, and its importance cannot be exaggerated ; for upon 
correct proportions of clearances and compression depends the 
quiet, easy running and durability of any given high-speed steam 
engine. Compression curves taken directly for such indicator 
diagrams as Fig. 3 have been translated into their equivalents in 
circular diagrams such as Fig. 6, and appear there as irregular 
crescents, measured from circle III. as base lines. Thus FQ G 
corresponds with the termination of a forward stroke, and e P g 
corresponds with the termination of a return stroke. These have 
to be deducted from the reciprocating pressure circles III., so that 
finally there are left areas E F G B and eg A, which are shaded 
by horizontal lines, these representing the duration and amount of 
whatever strains have to be resisted by the crank and tend to its 
destruction. The area enclosed by E F G B—Fig. 6—gives the 
duration and amount of pressure accumulated at the termination 
of the forward stroke, and e g A represents corresponding lines 
and pressures for return stroke. Having secured all this infor
mation, it is easy to calculate the strains to which any given 
engine is subjected, and to understand why one may work well 
and another indifferently.

Our first illustration is taken from a powerful horizontal con-

are

nearest the crank.
Great divergencies will be noticed in the proportions of these 

engines in accelerating pressures required, and in their weights of 
reciprocating parts relatively to their piston area, and it will be 
apparent that no uniform rule can have' been observed during their 
design in relation to such strains as arise from reciprocation. 
The necessity for providing sufficient initial steam pressure is pretty 
generally understood, and we do not intend to notice this matter 
in the present paper; but less consideration seems to have been 
devoted to those heavy strains which arise at the conclusion of 
each stroke, and which sometimes convert a steam engine into a 
steam hammer, working its own destruction.

It is to a consideration of these final pressures that we propose 
to apply and extend the circular pressure diagrams, so as to render 
them easily calculated, and to show at a glance how much resist
ance is needed for retarding the reciprocating parts, and for bring
ing them quietly to rest. There are three elements by which such 
resistance can be offered, namely—A, the load upon an engine; 
B, compression of exhaust steam (and lead); C, impact 
crank pin; and of these three, impact on the crank pin alone tends 
to act destructively, and must be limited by load and compression 
within such degrees as may be found practically convenient in any 
given type of engine. '

(A) The load or resistance on an engine may be considered as a 
uniform tangential pressure against the movement of its crank, and 
is measured upon the piston as the mean pressure given by an indi
cator card. Measured on the crank, this pressure diminishes in the 
ratio of two diameters to a circumference, thus—

Mean tangential load on crank = 2 x ^pressure

on the
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rest. D.minishing, accelerating, or retarding pressures are repre- It is only the horizontal component of this pressure that can oppose 
sented by vertical ordinates from A B to the oblique line P Q, and a resistance against corresponding horizontal pressures due to 
thus the original indicator card becomes changed to NFRE, as reciprocation; and if the circle I., A C BD—Fig. 6—be the path of 
representing pressures transmitted to the crank pin, where a a crank, then radial ordinates may be drawn from it as a base line, 
connecting-rod is of infinite length. A finite connecting-rod, of and all their terminations will be found in the circle marked II. 
four times the crank radius, produces the modifications shown in the exact equivalents of such horizontal component at any desired 
Figs. 2 and 3, with the proportions crank 4- connecting-rod = 1 4- 4; spot. At half-stroke, when the crank is moving horizontally, this 
the pressure F p in excess or in deficiency of that due to an infinite component exactly equals the mean resistance; but at eithes end 
connecting-rod becomes one-fourth of A P, or 301b.—namely, 7‘5 lb. it vanishes altogether, and so becomes quite ineffectual as a means 
—which has to be deducted from, or added to, the initial steam for checking the movements of a piston.
pressure; whereas, if the ratio of crank to connecting-rod had been (B) Compression of the exhaust may be taken to include lead, 
as 1 4- 6, for example, then no more than 5 lb. would have to be or inlet of fresh steam before a crank turns its centre; for both 
subtracted or added. These considerations explain why indicator these are effectual against the final impact of reciprocating masses, 
cards ought never to be exactly alike in form for the forward and after the resistance of load becomes feeble or ceases altogether, 
backward stroke, and running at a quick speed emphasises the By compression any desired pressures can be accumulated against a 
necessity for this difference in order to produce steady driving. piston, for bringing all the reciprocating masses, however great, to 

Table II. gives a summary of data which are intended to serve rest; and this cushioning of an elastic vapour to a pressure 
for calculations as to the influence of reciprocating parts, initial or approaching that of incoming steam serves also important 
mean pressure, compression and load or resistance, and a few economical results in the working of steam engines, 
introductory remarks on this table may perhaps prove useful. (C) Impact on a crank pin results from whatever final difference 
Data are given for several sizes of horizontal engines made by the remains between the whole sum of accelerating pressures and the 
Southwark Manufacturing Company of Philadelphia, and known deductions that have been made from it by counteracting load or 
as Porter-Alien engines, and also for several sizes of high-speed compression, and it should be the object of a design to limit this 
engines constructed by the author of the present paper; but it has pernicious action within the bounds that surfaces can endure with- 
not been considered necessary to include other classes of engines, as out expelling the lubricant; or better still, to eliminate such 
so few of them can be said to make a complete use of the reciproca- impact altogether. In the indicator cards illustrated, and in 
tion of their moving parts for gaining steadiness in running. No all other diagrams, the line AB is taken for the piston 
special explanation will be needed for the first five columns of stroke, and the vertical scale of pressures is always ^in. to the 
Table II. Column 6 gives the ratio of crank radius 4- connecting- pound per square inch of piston area. A P is the pressure per 
rod in a fraction whose numerator is always unity. Column 7 has square inch for acceleration, or retardation at the outer or further 
the actual weights of the reciprocating parts, viz., piston, piston- end from the crank ; while B Q is the corresponding pressure for 
rod, motion block, and the connecting-rod, except its outer or the inner end nearest to the crank, and all the engines described 
crank-head end, as that may fairly be regarded as being part of are horizontal. Ordinates from A B to P Q—Fig. 4—represent 
the crank, and balanced by a counter weight. Column 8 is obtained deductions, and additions for the forward stroke on account of 
by dividing the figures in column 7 by the piston area, column 3 reciprocation, while B q—Fig. 5—represents deductions and 
thus giving the weight of reciprocating parts per square inch of additions on account of the backward stroke. Finally, the curves 
piston area, bringing all calculations into uniform terms, and F /—Figs. 4 and 5—combine actual indicator pressures with those 
faeditating comparisons between different engines. Column 9 is a deducted or added by reciprocation, and give final pressures on the 
calculation of the initial pressure necessary to put the reciprocating crank-pin in standard measure of pounds per square inch upon each 
parts into motion. If an infinite connecting-rod were used, then piston. Circle I. in all diagrams such as Fig. 6 represents the 
this initial pressure would exactly equal the centrifugal force sup- path of a crank to a scale of fin. to the foot; and this circle is 
posing the mass concentrated round the crank pin. Column 10 used as a base line for measuring all pressures and resistances, 
takes into consideration the actual finite length of the connecting- Circle II. gives the horizontal component of load, or uniform 
ro(* column 6—as compared with the corresponding crank radius, resistance, due to the work which each engine is performing, 
and expresses how much pressure must be added to or deducted measured at any point a3 a radial ordinate to a scale of ^in. per

densing engine made by the author in 1877. It has a cylinder 16in. 
in diameter, 24in. stroke, and drives its double-acting air pump 
directly from an excentric on the main shaft. This engine 
designed to run at 160 revolutions per minute, but its regular speed 
was altered to 180 revolutions per minute at the commencement, 
and circumstances required a temporary increase to 200 and 220. 
Advantage was taken of these unusual opportunities to study the 
behaviour of this engine—at that date the most powerful ever con
structed to run at so high a speed—and it was found to work well 
and quietly at 180 revolutions, but that the bearings were insuffi
ciently large for speeds of 200 and 220 revolutions, and 
difficult to keep cool; otherwise the engine ran well even under 
this severe test. The total weight of its reciprocating parts, exclu
sive of the crank end of its connecting-rod, was 9001b., equivalent 
to 4‘5 lb. per square inch of piston area. Fig. 3 represents indicator 
diagrams taken from both ends of the cylinder at 180 revolutions, 
giving 147-horse power, or a mean pressure of, 33-6 lb. per square 
inch on the piston. In Figs. 4 and 5 we see curves P Q and p q 
pourtraying the necessary deductions and additions on account of 
reciprocation, while crank pressure diagrams are distinctly shown 
by E / F li, Fig. 4, for the forward stroke, and by K / F E, Fig. 5, 
for the return stroke from the crank backwards. The load or 
uniform tangential resistance on the crank is 21‘4 lb., and its 
horizontal components may be taken from radial ordinates between 
circles I. and II. The reciprocation curve P Q from Fig. 4 changes 
into the double crescent P C Q, Fig. 6, and similarly the recipro
cation curve q p, Fig. 5, changes into the corresponding crescents 
ADP. S S and T T are dotted to show what would be the recipro
cating curves corresponding with a connecting-rod of infinite radius. 
The horizontally shaded portion in Fig. 6 represents duration and 
amount of impact upon the crank pin after deducting resistances 
due to load and compression; and in the present example the 
crank moves through 108 deg. in one-tenth of a second, so simplo 
measurement show's that the forces of impact per square inch of 
piston are at termination of forward stroke pressure = 201b., 
duration = ’05 second; termination of backward stroke pressure 
= 151b., duration = ‘05 second. We now take the same engine 
making 200 revolutions per minute and doing 84-horse power; its 
indicator diagrams are given in Fig. 7, and the influences of its 
reciprocating parts are shown by Fig. 8 for the forward stroke and 
Fig. 9 for the return. Here it is not until one-fourth of the 
forward stroke has been passed, and until one-third of the 
return stroke has been accomplished, that sufficient steam pressure 
is forthcoming to balance the resistance given by inertia of its 
piston, &c. Fig. 10 shows what is occurring at the termination of
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weight I have reduced to two-thirds in my letter, thereby allowing 
33 per cent, as a margin for all possible improvement, and suppos
ing it to be possible to reduce the number of auxiliary machines. 
Is it to be supposed that the leading engineers in this country are 
making their boilers three times as strong as is necessary for 
safety, and that they add the same amount of useless weight to 
their engines, merely “ for the fun of the thing?” If this can be 
said of those who build boilers and engines for the Royal Navy, 
where lightness is a serious consideration, what is to be said of 
those engineers who have made our merchant navy so famous, 
when their weights per horse-power averages twice that of the 
Royal Navy ?

Mr. Hurst supplies a key to the whole affair when he states, 
“ The superiority of large over small engines, other things being 
equalbut I cannot see wherein other things are equal, and think 
he somewhat confounds the various elements and conditions to be 
taken into consideration. He says it is the high piston speed 
of torpedo-boat engines which allows them to be so light. I 
believe the piston speed of these engines is very little more than 
that of many large yet heavy engines. If he had two hulls of 
exactly equal proportions, and with equal propellers, and placed in 
these hulls engines capable of developing the same horse-power at 
the same piston speed, but with very different strokes, does he 
suppose that when running at the same piston speed the “ other 
things ” would be equal ? He appears to forget that experiment 
has shown us there is a limit to the proportion of propeller pitch to 
diameter—that with a given horse-power we have to consider 
whether it can be utilised with the limited sizes of screw, and that, 
on the other hand, there is also a limit to piston speed, although 
he does not take this into consideration at all, as he says, “ The 
engines of the Trafalgar, if placed in a hull which they could drive 
at three times the existing speed and “ if the speed of a light 
vessel was quickened from twenty to forty knotsand again, 
“ My engines will be faster than torpedo-boat engines.” If the 
engines of the Trafalgar were placed in a light vessel, as we are 
limited to the sizes of screw, the only result would be the engines 
would race away, and as it is supposed that piston speed has 
a limit, and engines are constructed to run at the best speed 
developing their full power, the steam would have to be throttled 
to reduce the revolutions ; so that we would have engines capable 
of great power working far beneath their capabilities—the condi
tions under which Mr. Hurst’s engines would be working, only 
more so. The torpedo-boat engines could not be quickened to 
drive the vessel from twenty to forty knots because of this piston 
speed. With regard to Mr. Hurst’s engines, as they must be large 
ones, with a considerable stroke, and are to run faster than torpedo- 
boat engines, I presume they will have a piston speed of 4000ft. or 
5000ft. per minute. I cannot understand his statement, “ It is a 
high speed of hull which permits of a high speed of piston.” It 
appears to me to be somewhat “ end for end.”

My contention is, that being of necessity obliged to use large 
engines of considerable stroke, and slow-running, owing to a limited 
piston speed, we cannot reduce the number of boilers, their weight, 
and the weight of engines much below what engineers at present 
find necessary; that, bearing in mind we have a limited number of 
revolutions, and also a limited diameter and pitch of screw, we

vessel 40 knots,probably cannot obtain gear capable of driving a 
although we can, and will, exceed the present speeds; and that, 
going upon the proportions of first-class torpedo-boats, the weight 
of the boilers necessary for the power, added to the weight of coal 
and hull, is more than equal to the draught allowed. It cannot bo 
done. Perhaps Mr. Hurst may see a way out of all the difficulties 
which I have suggested; if so, and if he can produce his vessel and 
diive it at 40 knots, he will accomplish a feat compared to which 
all other engineering wonders will fade in insignificance.

I may add I have not time to carry on this discussion by corre
spondence, the subject being rather apart from my ordinary work, 
but am willing to continue it where it commenced, viz., at the 
Society; and I would like to see the subject taken up by some of 
our authorities on such questions, when young members of the 
profession like myself could listen and learn.

Robert G. Bleasby.
13, Upland-road, Croydon, May 31st.

GERMAN OPINION OF SCOTCH PIG IRON.
SIR,—My attention has been drawn to an article which appeared 

lately in Engineering and other papers, in whioh it is stated that 
there are many assertions by German experts that Scotch iron has 
deteriorated of late years. This deterioration is attributed by the 
authority quoted to the scarcity of blaokband ironstone, and con
sequent increasing use of common clayband in the Scotch furnaces, 
also to a large admixture of mill and forge cinder—in some cases, 
at least, degrading good brands to the rank of the so-called cinder 
pig. Whatever truth there may be in these assertions so far as 
some brands are concerned, I beg to point out that the Carron 
brand exactly represents the old quality of Scotch pig iron, as it is 
made entirely from the richest old blackband, with a very small 
proportion of clayband ironstone—worked in combination with the 
blackband seam—this admixture being found to give a soft iron, 
well adapted to carry a large proportion of scrap when remelted for 
fine castings.

The Carron Company still possesses extensive fields of blackband 
ironstone, so that the brand will continue for a long time to come 
to be of the old Scotch quality as made from the finest ores. 
Carron pig iron can only be had direct from the company or from 
the specially authorised agents.

(For Carron Company)
Carron, Stirlingshire, May 26th.

David Cowan, Manager.

A DEGREE IN ENGINEERING.
Sir,—In your issue of the 21st ult. I see that at last the Senate 

of the University of London are about to establish a degree in 
“ Engineering Science.” Many students and members of the pro
fession will doubtless enter for it, but to the majority the com
paratively stiff matriculation examination will be an insuperable 
barrier. Whilst, or after, serving their pupilage few can find time 
to pick up again their English and classics—more especially since 
different authors are set annually—to the satisfaction of the 
examiners, to engineers, the re-acquirement of these subjects is, 
for obvious reasons, practically a waste of both time and trouble.

In the interests of the profession, could you afford space to call 
the attention of those in authority to the desirability of dispensing 
with this matriculation examination, in the cases of candidates for 
the new degree in “Engineering?” Were this dispensation allowed, 
I am satisfied that the examination would be well attended ; for 
although the London examiners are proverbially severe, they do 
not require that candidates shall have attended a preparatory 
course at one of their affiliated or other Colleges.

June 2nd. A Student Institute C.E.

THE ELECTRIC LIGHT IN THE COLONIAL AND INDIAN 
EXHIBITION.

Sir,—Referring to your description of Messrs. Galloway’s 
engines in last week’s number, we should be glad if you could 
in any way call attention to the fact that the wide single 
endless driving belts used by this firm, both in the Garden 
engine-room and in the west quadrant, were made by ourselves, 
and are on the cemented joint principle, without hemp or lace 
sewing. S. E. NORRIS AND Co.

London, June 2nd.
[We may add that these belts are beautifully made, very pliable, 

and even.—Ed. E.]

Naval Engineer Appointments.—The following appointments 
have been made at the Admiralty:—John M. C. Bennett, to the 
Rattlesnake; James H. Gilbert to the Cossack; George R. J, 
Cummings, to the Espiegle.
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each stroke; a very feeble horizontal resistance is offered by the 
load circle, and the amount of compression proves quite inadequate 
for bringing the rapidly moving masses to rest. Under these con
ditions the engine could not possibly work in the quiet and easy 
manner which its slower speed of 180 and its higher power rendered 
apparent. Here the crank moves through 120 deg. in one-tenth of 
a second, and the impact forces are for end of forward stroke 
pressure = 37 lb., duration = ’06 second; for end of return stroke 
pressure = 331b., duration = ‘04 second. In order that this 
engine shall work well and quietly at 200 revolutions the initial 
pressure should be increased to not less than 801b. per square inch, 
the load about doubled, and the exhaust closed much earlier to 
provide sufficient cushioning that may bring about a state of rest 
at the end of each stroke.

Figs, from 11 to 16 illustrate the running conditions of an lljin. 
by 20in. Porter-Allen engine making 230 revolutions per minute 
and producing 44-horse power with diagrams Fig. 11, or giving 
70-horse power with diagrams Fig. 15. The ± pressures due to 
reciprocation are given by Figs. 12 and 13, and though they show 
no absolute deficiency of propelling pressure, yet its margin is 
perilously low at four-tenths of the return stroke; and although a 
fair average resistance is given by the load, yet the compression is 
insufficient. By methods already explained, the circular diagram 
Fig. 14 is constructed and measured, it shows the mean 
impact on its crank in terms of pounds per square inch. For end 
of forward stroke, pressure = 181b,, duration = '05 seconds; for 
end of return stroke, pressure = 251b., duration = "04 seconds.
If we now turn to the indicator cards Fig. 15, and corresponding 
circular diagram Fig. 16, these show the same engines still making 
230 revolutions per minute. But a very great change has come 
about. The forces of impact have practically disappeared, and 
have been actually reversed by an excessive compression shown on 
the indicator cards. This remarkable illustration shows how 
completely the dynamical relationships of high-speed steam engines 
are under the control of the engineer, when once their principles 
have been thoroughly investigated and understood.

Figs. 17 to 20 inclusive are taken from a very successful high
speed engine made by the author, having a cylinder 14in. diameter, 
a stroke of 21in., indicating 104'7-horse power, and making 154 
revolutions per minute. The degree of compression was very 
carefully proportioned to the weight of reciprocating parts, and 
therefore Fig. 20 shows an absence of those destructive forces so 
conspicuously present in Figs. 10 and 14. This satisfactory result 
has been accomplished without overdoing the compression, as in 
Fig. 16, and notwithstanding its heavy load, this non-condensing 
engine has worked regularly since 1880 in a satisfactory manner, 
and, moreover, with marked economy in fuel. Of late years an 
opinion seems to have grown up that because small high-speed 
engines can run with satisfactory results at speeds exceeding 2C0 
revolutions, therefore the same engines may be driven far faster 
with equal success. This opinion has partly been fostered by the 
requirements of electrical engineers, and has led to a series of 
disasters of a character most discreditable to our national reputa
tion for engineering skill. No data are forthcoming by which 
graphic diagrams similar to those we have already seen can be 
constructed for innumerable agricultural engines that have broken 
down under the absurd conditions of their work. Similar severe 
tests have been given to American engines of a far stronger and 
more scientific construction, and an example is given by Figs. 
21 to 28 inclusive, from an llin. by 16in. Porter-Alien engine, 
making the extremely high speed of 350 revolutions per minute; 
and driving a dynamo direct. Fig. 21 represents indicator cards 
showing 85-horse power, and Figs. 22 and 23 are corresponding 
crank pressures transferred as portions of circles marked III. in 
Fig. 24. Here the forward stroke—Fig. 22—receives insufficient 
pressure for giving motion to its reciprocating parts until one-tenth 
of its travel has been accomplished, and the final strains also are 
irregular and extremely heavy. Under such conditions it would 
be surprising to find the engine working easily, and the construc
tion of a diagram Fig. 24 shows an excessive strain coming on the 
crank pin. For the end of forward stroke pressure = 401b., dura
tion = '05 second; for the end of backward stroke pressure = 52 lb., 
duration = '025 second. The indicator cards, Fig. 25, show the 
same engine still making 350 revolutions per minute, but doing 
133-horse power. Here the crank pressures become more regular, 
the load counteracts a greater proportion of the impact strains; 
but the amount of compression remains wholly inadequate to 
produce quiet and easy running. Here the remaining pressures 
are as follows:—For the end of forward stroke, pressure = 32 lb., 
duration = '03 second; for the end of backward stroke, pressure = 
44 lb., duration = '025 second. In neither of these cases can this 
engine be expected to run well, and the means of cure are obvious 
from these diagrams at a glance.

By way of further illustration, it may be assumed that this 
engine has its valves reset so as to increase the amount of 
pression to that shown by Diagram 15, and for our present 
purpose we may neglect the increased mean pressure thus 
required to maintain 350 revolutions and to give out 133 
indicated horse-power. The results of this change are shown by 
additional curves drawn upon Diagram 28 and terminating at K 
and L. Here compression at the end of a forward stroke produces 
everything that can be desired, but a little additional compression 
might advantageously be employed at the termination of a return 
stroke. The curve terminating at L—Fig. 28—may be compared 
with those terminating at G _ and g in Fig. 20, for they all fulfil 
some of the conditions of perfectly quiet running, namely, that 
any forces given out by the reciprocating parts towards the con
clusion of a stroke, as shown by shaded portions, should be met 
and counterbalanced by more than an equivalent resistance required 
for compression. This insures relief from an evil which accom
panies high-speed engines, namely, irregular load.

Reverting to Diagram 20, and assuming the load circle II. to ap
proach closely to the base circle I., then, if an automatic governor 
be used to vary the rate of expansion, we should find that diagrams 
like 8 and 9 would be produced where there is not enough steam 
pressure to give the necessary acceleration, and we should also find 
that the points E and e would closely approach c and D, thus 
leaving a large margin of unresisted forces to become a destructive 
impact upon the crank pin. Such diagrams as these afford an 
unerring guide to the designer of any high-speed steam engine, for, 
after deciding upon its dimensions, speed, and intended range of 
power, such diagrams as Fig. 28 can be constructed so far as circles 
I., II., III. are concerned; then radial ordinates can be transferred 
from this preliminary or trial diagram back to indicator cards, like 
Fig. 25, where their terminations will display compression curves, 
such as are shown by dotted lines on that figure. It also follows, 
as a matter of course, that similiar investigations may be taken 
from any existing engine in order to discover the proper place 
where compression should begin; and if the designer cares to be 
perfect in every way, he can thus very readily find out how much 
clearance spaces should be allowed, 
imagine tha.t the reduction of such spaces to a minimum is an 
unmixed gain in the case of high-speed steam engines, nor should 
it ever be alike at both ends of a cylinder. Judging by these 
examples, all taken from engines in actual work, it cannot be a 
matter of any surprise that contradictory results are obtained from 
high-speed engines. Indeed, there are many other engines not 
avowedly of a high-speed character, but often of considerable size, 
and these give immense trouble through heating of bearings and 
other pernicious habits. If the engineers in charge would only take 
the trouble to weigh the heavy masses which are kept in compara
tively rapid motion—if they would select indicator diagrams and 
lay bare the whole secret history of their charge in one revolution 
of its existence by the use of these new diagrams which the author 
hopes may prove interesting and useful to his fellow-engineers— 
then there would be no difficulty whatever in ascertaining what 
changes are necessary to remove the evils experienced so frequently. 
The working days of their engine would be passed in quietude, its 
life prolonged, and their own anxieties in no small measure 
diminished.

LETTERS TO THE EDITOR.
[We do not hold ourselves responsible for the opinions of our 

Correspondents. ]

40-knot shirs.

Sir,—Some sixty years ago a distinguished French savant, the 
late M. R6ech, advanced a certain hypothesis, from which it neces
sarily follows if we have two unequalised vessels of the same type, 
and similarily immerged, denoting a lineal dimension, speed, power, 
and Admiralty coefficient, of the smaller and larger vessels, by 
the significant letters l, v, e, c, and L, V, E, and C respectively, 
that the following relations must exist between these quantities.

(1) c = C; that is to say, the Admiralty coefficients will have 
the same value.

The power for the speeds v and Y in the
respective vessels will be in the ratio of the seventh power of the 
square roots of their lineal dimension. What is the involved
hypothesis ? In the first place, c = and C = ^ _y , is the 

e E
supposition by which the quantities known as the Admiralty 
coefficients are determined, and the first condition, c = C, implies,
P v3 _ L2 V3 
~e~ E

P v3
-------- ,

jai
whence, obviously, _ L2 Y3 

P v3
(by the--)

f

= /- whence,second condition, as above), and by simplifying ^
v3

by extracting the cube root of both members, we obtain—
Consequently, Reech’s hypothesis implies

similar and similarly immerged vessels, driven at speeds pro
portional to the square roots of their lineal dimension will satisfy 
the three conditions noted.

Lately some letters have been published in The Engineer which 
illustrate this. A torpedo-boat—110 x 12 x 6'25 draught, dis
placement 52 '5 tons—is stated to have been propelled 21'75 knots 
by 470 indicated horses; in which case the Admiralty displacement 
coefficient would be

(52-5)3 (21-75)8 _
307.

For the hypothetical case of a similar vessel of three times the 
lineal dimensions—that is to say 330 x 36 x 18'75 draught, dis
placement 1417"5 ton3, by the second condition we should have

( Tllr ) = 22,000 indicated horses;

by the third condition we have
V = 21'75 ^ = 37'68 knots;

and the Admiralty coefficient:
0-(14^W=W|

confirming the first condition.
In your issue of the 7th May I notice Mr. Paulson, by his 

reading of Reech’s hypothesis, deduces 12,690 indicated horses, 
instead of my figure 22,000, and, consequently, the displacement 
coefficient 307 would then attain the somewhat extraordinary 
magnitude 532'3, which is about double the value attained in large 
full-powered vessels: for example, the Cunard Umbria with 
her 14,500 indicated horses on trial! Other circumstances not 
touched upon render calculations at these high speeds altogether

c =
470

E = 470

illusory; and, in my opinion, whether in the form proposed by 
M. Reech, or, as afterwards adopted by the late Dr. Froude, this 
hypothesis in an entirely mistaken reading of experimental facts, 
and of the principles involved in the problem of steamship propul
sion.

White Inch, Glasgow, June 1st.
Robert Mansel.

Sir,—I am pleased to see Mr. Hurst purposes favouring us with 
a detailed description of these ships, and I must thank him for 
having at last admitted that the production of such vessels, 
instead of being a result which is well-known can be attained, and 
the power required easily computed, as stated by him before the 
Society, is rather problematical, or, at the best, may be considered 
probable. Within so short a time he descends from certainties to 
probabilities. May we expect further retrogression? Mr. Hurst 
considers he has caught me tripping, and denounces my statements 
as utterly absurd, at the same time drawing a conclusion which is 
not the necessary result of those statements, considering them in 
their special relation to ship propulsion, and I think I can, to a 
certain extent, maintain them with his own arguments. I may 
inform him that I have considered the reduction of heating surface 
attending increased horse-power, but also consider there is a limit 
to that reduction, which we have probably touched upon already. 
Taking my ground upon the heating surface per horse-power 
obtained in first-class torpedo-boats and other ships, and for the 
present leaving aside the question of weights, I find in the torpedo- 
boats lately built by Messrs. Yarrow and Co. for the Austrian 
Government the heating surface to be about 1'4 square feet per 
horse-power, with forced draught, at a pressure in the stokehole of 
about 5in. of water. In the trial trips of several of our first-class 
ships, with a varying pressure in the stokehole, the heating surface 
per horse-power was from 1'44 to about 1'8 square feet. Finding 
so close an agreement in such different types of ships, I think I 
am justified in considering we have almost reached the lowest 
limit for heating surface.

Now, if Mr. Hurst had taken the trouble to calculate the 
surface of the eighteen boilers which I considered necessary to 
develope the required power, he would have found it to be about 
1'5 .square feet per horse-power ; and as he confesses that the 
boilers of first-class torpedo-boats are overtaxed, I fail to see 
wherein I have made a mistake. Again, the low proportion 
obtained in these torpedo-boats is, as stated above, with a pressure 
in the stokehole equal to 5in. of water. Possibly Mr. Hurst does 
not consider the human element of any importance, or believe the 
men suffer under such pressures; but if he would interview some 
of those who have been on a trial trip where the pressure was only 
equal to 2in. of water, he would learn it is nothing uncommon for 
some of the stokers to be carried on deck completely exhausted. 
Under such circumstances, it would be impossible to work on a 
voyage across the Atlantic at a speed of 40 knots, and as proposed 
by Mr. Hurst; so that I think I have reduced my proportions as 
far as possible. Mr. Hurst tells me that the weight of boilers is 
proportionate to the heating surface. Well, I find that in our 
first-class ships we obtain from 15 to 20-horse power per ton with 
a heating surface of from 1'8 to 1'5 square feet per horse-power 
with forced draught; and as he says engines and boilers are at 
present constructed subject to the above rule, which he subscribes 
to, I think he cannot consistently find fault with the weight of 
boilers and fittings which I allowed, viz., 1500 tons, equal to 
24-horse power per ton, and with a natural draught. On the 
whole, I think the only mistake I may have made, so far as the 
boilers are concerned, is in approaching too closely to Mr. Hurst’s 
theories. The weight of these boilers, added to that of the coals 
and hull, equal a draught of 28ft.—i.e., 3ft. over the draught 
allowed.

Turning now to the weight of machinery, which will be under
stood to mean not merely the main engines, but auxiliary 
machinery also. I allowed their total weight to equal two-thirds 
that of the boilers. If Mr. Hurst will remember that his large 
vessels must necessarily carry more and heavier auxiliary machi
nery than a torpedo-boat, he may admit that I have not made my 
machinery too heavy. He admits we cannot use small and high
speed engines, therefore we are obliged to have recourse to large 
ones, and, owing to a limited piston speed, slow running ones. mi ~ 
machinery of the Trafalgar is equal in weight to the boilers.
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THE BIRMINGHAM GAS W 0 R K S. — 240ft. GAS HOLDERS.
MR. CHARLES HUNT, M.I.C.E., BIRMINGHAM, ENGINEER.

[For description see page 409.)
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dealt with, the author showing how Damascus and laminated 
barrels were produced, and also the mode of boring cylinder and 
choke barrels, and method of rifling. Descriptions of cartridges 
followed, Kynoch’s brass cases and the military “ Boxer ” and 
‘‘ solid-drawn ” being specially mentioned. Various bullets in use, 
including the “ Express,” Lord Keane’s cruciform, and Macleod’s 
smooth-bore were shown and explained. Finally the Spencer and 
Winchester repeater rifles, the Soper and Field Snider rifles, the 
breech actions of Purdey, Anson, Deeley, Walker, and Long, 
the ejecting mechanism and safety bolting of Westley, Rich? 
and Greener, were briefly described.

The National Agricultural Hall, Kensington.—The roof 
which is being erected over the central portion of this building 
covering a space between walls of 440ft. by 250ft. was visited on 
Saturday last by the members of the Civil and Mechanical 
Engineers’ Society and their friends. The party were conducted 
over the works by Mr. M. am Ende and Mr. A. T. Walmisley, by 
whom the ironwork has been designed, and who are acting as joint 
consulting engineers for its erection under the supervision of Mr. 
James Edmeston the architect to the National Agricultural Hall

BIRMINGHAM GAS WORKS—240ft. GASHOLDERS. Company. Great interest was shown by the visitors in the pivotted 
columns which we illustrated on page 333 of our issue for April 30th 
last, and the general leading features were pointed out by Messrs, 
am Ende and Walmisley, who explained the drawings. We hope 
to give further detail and description as the work proceeds. The 
ironwork is being rapidly proceeded with by Messrs. Handyside 
and Co. of Derby, and the contract for the glass and zinc covering 
is to be upon Messrs. Helliwell and Go’s patent system. At 
present three ribs, being the third, fourth and fifth main ribs from 
the west screen of the central roof, are completed, with inter
mediate ribs, and purlins, and the next or sixth rib is in course of 
erection. The roof is being erected by means of a travelling stage, 
containing about 10,000 cubic feet of timber, with commodious 
staircase and top platform 62ft. wide, about 70ft. above floor level. 
The main ribs being 34ft. centres, this platform extends 14ft. 
beyond the centre of each rib in each position for fixing the iron
work of the several bays. As an example of lightness combined 
with good architectural effect, the company is to be congratulated 
upon the effectiveness of the design, and the undertaking merits 
success.

With the engravings which we publish above 
plete the illustration of these great gasholders. It conveys 
little when we say that they are the largest in the world, and 
our engravings give an inadequate notion to any but the 
specialist of the dimensions and of the difficulties to be over

in making so large a structure of very light scantling. The 
description which we published in our last impression gives the 
leading particulars of the work. A visit is necessary for those 
who would gain more.

we com-

come
and

ards,

Engineering Society, King’s College, London.—A meeting 
was held on Tuesday, May 25th, the president, Mr. W. N. Collis, 
in the chair, and a paper read by Mr. A. K. Peaty, entitled 
“ Small Arms.” The author first gave a condensed history of the 
gradual development of the gun, mentioning in order petronels, 
matchlocks, flintlocks, capping muzzle-loaders, and modern 
hammerless top lever guns. The manufacture of guns was then
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INDICATING GEAB FOE WINDING ENGINES.
CONSTRUCTED BY MESSRS. TANGYE, BIRMINGHAM.
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WINDING ENGINES FOE THE AUSTRALIAN 
AGRICULTURAL COMPANY.

section, and the ’exhaust in elevation. Both valves and seats 
are of gun-metal. The valve spindles are of steel, and are 
secured to the valves by means of a solid head and loose collar. 
On the upper ends of the valve spindles are cottered the lifting 
caps, which are fitted with steel wearing parts. The lifting 
levers are guided by cast iron cross-stays, brass bushed, and 
have oil cups fitted at top for lubricating the spindles. To 
insure the closing of the valves, light steel spiral springs are 
placed between the lifting caps and the cross-stays. The weigh 
shafts for working the valves are carried by cast iron cross-bars 
in gun-metal bearings. These cross-bars and stays are carried 
by four wrought iron turned pillars bolted to the nozzles. The 
weigh shafts, lifting levers, and connecting links are of wrought 
iron, with case-hardened wearing parts. Fig. 3 is the plan of 
the nozzle, showing the arrangement of the cross bars and stays.

The engine bodies are each in two parts, secured by 
bolts and cotters. The crank shaft is of Siemens-Martin 
steel, 10£in. diameter in the journals. The bearings are 
in three parts, and of gun metal, with wedges and screws 
for adjustment, and arranged that they can be removed 
without taking out the shaft. The hauling drums are 6ft. in

On p. 416 of our last issue we gave a general view of a pair 
of winding engines, made by Messrs. Tangyes, of Birmingham, 
under the instructions of Mr. J. D. Baldry, M.I.C.E., for use in 
the extensive coal mines of the enterprising Australian Agricul
tural Company, New South Wales. Some six years ago Messrs. 
Tangye sent out to the same collieries a somewhat similar pair 
of hauling engines, which we illustrated on pp. 1C3 and 119 of 
our fiftieth volume. In speaking of these engines we pointed

FIG.2.
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steel clutches. The flanges are of wrought iron, with lagging 
of timber 4in. thick. Each drum is provided with a brake fitted 
with oak blocks. A bearing is provided for carrying the centre 
of the crank shaft. Between the engines is fixed a raised platform 
of wrought iron, on which are placed the clutches, brake wheels, 
reversing lever, steam valve handle, and rods for working the 
condenser steam cocks. The engines, platform, &c., are all 
mounted on a strong cast iron bed plate, in six parts, planed and 
fitted together with turned bolts. As these engines are to haul 
about 2000 yards, they are fitted with an arrangement for indi
cating with accuracy the position of the tubs at any point in 
their journey. This is shown in Figs. 4, 5, and 6, and, as will be 
seen, consists of a vertical drum rotated by spur gearing, and 
having traced upon it a spiral line along which the positions of 
the various stations are marked. A pointer moving on a screwed 
shaft, driven by worm gearing from the main drum, traverses 
the spiral, and so indicates the position of the truck. The steam 
cylinders and nozzles are lagged with silicate cotton and covered 
with sheet steel. Large relief valves and steam traps and sight 
feed lubricators of Messrs. Tangyes’ make are provided. These 
engines were tested with steam at the Cornwall Works, the
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out that the arrangement was in some respects a departure from 
general practice. It is interesting to find that the design has 
proved in all respects satisfactory, and that it has met with 
special approval from mining engineers in the colonies. The 
engines now under notice have steam cylinders 32in. diameter 
by 48in. stroke, and are steam jacketted, with separate steam 
pipes and valves for supplying the jackets direct from the main 
steam pipe. The steam and exhaust valves are of the Cornish 
type, double-beat equilibrium, two separate nozzle boxes being 
fitted to each cylinder containing these valves.

Fig. 2 represents one of the nozzle-boxes in vertical section, 
ghowipg the Cornish double-beat valves, The steam valve is in
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reversing being accomplished with ease and facility. All the 
handles are in close proximity to the engine man. The speed of 
hauling is nine miles per hour, and about eighty skips of lOcwt. 
each make up a load.

THURSTON’S PATENT OIL TESTER.
Professor Thurston’s tester for investigating the qualities 

of lubricating oils is no doubt already well-known to most of 
our readers. Messrs. W. H. Bailey and Co., of the Albion Works, 
Salford, Manchester, who are the sole makers of this machine for 
Great Britain and the European Continent, have recently made 
one, of what may be considered as colossal dimensions, for 
the Belgian State Railways, the journal of which is of the 
standard car-axle size, that is, 3|in. diameter and 7in. long. The
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total maximum pressure which can be placed on the steps is 
5 tons, this being about equal to 400 lb. on each square inch of 
surface exposed to friction. Readings of the arc or quadrant of 
the machine, and the number of revolutions required to deflect 
the pendulum when the lubricating properties of the oil are 
exhausted, as indicated by the thermometer on the top step of 
the journal, enable the experimentalist to determine the life of 
the oil and its lubricating value. In keeping a record of com
parative tests of oils, the makers recommend that diagrams be
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employed having columns set apart for (a) reading oft the 
number of revolutions required to raise the temperature of the 
journal to 150 deg. Fah., (6) the deflection of the pendulum as 
indicated on the arc, (c) the co-efficient of friction, (cl) and the 
cost in pence per gallon of the oil which has been tested.

Professor Thurston has also invented an autographic diagram 
recording iron tester, for torsional and tensile strains, and has 
also licensed Messrs. Bailey and Co., of Manchester, to be the 
sole European makers, a perusal of whose catalogue—Bailey’s 
Testers—will be found to be interesting and instructive to all 
concerned in the scientific examination of materials of con
struction, &c.

Electric Lighting in a Tobacco Manufactory. — Messrs. 
Mather and Platt have recently completed an installation of 700 
lamps in the extensive new tobacco and cigar manufactory of 
Messrs. W. D. and H. O. Wills, Bristol. The building is lighted 
throughout by 16—20-candle power Swan lamps, and no gas has 
been laid on, except for heating purposes. Two 500-lamp Edison- 
Hopkinson dynamos, running at a speed of 700 revolutions per 
minute, have been supplied for this installation, either of which is 
capable of maintaining the whole number of lamps usually in 
at one time.

Electrical Purification of Copper. — Messrs. Sir Hussey 
Vivian and Sons, of Swansea, about a month ago purchased from 
Messrs. Mather and Platt, through the Edison and Swan Company, 
one of the largest dynamos hitherto constructed for electrolytic 
purposes. It has an output of 50 volts 1000 amperes at a speed 
of 400 revolutions. The weight of the entire machine is 5J tons. 
The magnet limbs are solid forgings, each weighing 22 cwt., and 
shunt-wound only, each limb having 260 lb. of copper wire, 
armature is constructed of bars 0'338 square inch area, and has a 
resistance as low as 0‘0016 ohm. The commercial efficiency of the 
machine is over 93 per cent. This dynamo has given such satisfac
tion that Messrs. Mather and Platt have recently received an order 
from the same firm for a second precisely similar machine,
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J “ Minutes of Proceedings,” the house and library, the trust funds 
and premiums, and the annual dinner.

Proceedings of the Session 1885-86.
During the twelve months ending on the 31st of March, 1886, 

there had been an increase of 57 members, 179 associate members, 
and of 85 students, while the number of honorary members was the 
same, and there had been a decrease of 6 associates. The effective 
increase had thus been 315, bringing up the total of all classes to 
5100. Twenty-five ordinary meetings had been held, when eighteen 
papers, treating of twelve different subjects, had been read and 
discussed. These related to the “ Steam Engine Indicator,” 
“High Speed Motors” and “Dynamo Electric Machines,” 
“ Construction in Earthquake Countries,” “ Gas-producers,” “ The 
Injurious Effect of a Blue Heat on Steel and Iron,” “The River 
Seine, ” “ The Explosion of Gaseous Mixtures in a Closed Vessel,” 
“ Railways in Newly Developed and in Mountainous Countries,” 
“WaterPurification,” “Brickmaking by Machinery,” “The Mersey 
Railway,”“ The Mersey Railway Lifts,” and “Modern Machine 
Tools.” For some of these communications the council had had the 
satisfaction to award medals and premiums as under :—A Telford 
Medal and a Telford Premium to GisbertKapp, Assoc. M, Inst. C.E.; 
a Telford Medal and a Telford Premium to Charles E Imund Stro- 
meyer, Assoc. M. Inst. C.E.; a Watt Medal and a Telford Premium 
to John Imray, M.A., M. Inst. C.E.; a Telford Medal and a Telford 
Premium to Leveson Francis Vernon-Harcourt, M.A., M. Inst. 
C.E ; a Telford Premium to Dugald Clerk ; a George Sfceph 
Medal and a Telford Premium to Francis Fox —of Westminster— 
M. Inst. C.E.; a Watt Medal and a Telford Premium to William 
Wilson Hulse, M. Inst. C.E.; Telford Premiums to William 
Edmund Rich, M. Inst. C.E.; Henry Ward, Assoc. M. Inst. C.E. 
and Professor Osborne Reynolds, M.A., F.R.S., M. Inst. C.E.; and 
the Manby Premium to Arthur William Brightmore, B.Sc., Stud. 
Inst. C.E.

For papers printed in the second section of the proceedings 
without being publicly discussed, the following awards had been 
made :—A George Stephenson Medal and a Telford Premium to 
Stanislao Fadda ; and Telford Premiums to James Strachan, 
M Inst. C.E.; Robert Hunter Rhind,M. Inst. C.E.; Thomas Andrews 
F.R S.E., Assoc. M. Inst. C.E.; Bryan Donkin, jun., M. Inst. C.E.; 
and Frank Salter, B.Sc., Assoc. M. Inst. C.E.; and to John George 
Mair, M. Inst. C.E.

Thirteen papers were read at twelve supplemental meetings of 
students, the subjects having been fairly representative of the 
present advanced position of engineering. Miller Prizes had been 
awarded to the authors of several of these papers, namely, to John 
Goodman, Wh. Sc., Henry Albert Cutler, Leslie Stephen Robinson, 
and Edward Carstensen de Segundo, William Andrew Legg, 
Gilbert Macintyre Hunter, Llewelyn Birchall Atkinson, Rudolph 
Emil von Lengerke, David Sing Capper, M.A., Maurice FitzM 
and Ernest William Moir.

The accounts showed that the receipts from all sources had 
amounted to £19,945 15s. 9d., against payments—including an 
investment on capital account—aggregating £19,113 17s. Id. The 
gross receipts and payments were presented under three heads on 
each side of the financial statement, and were as under :—

enson

aurice

Excels of 
Receipts ov. r 

Payments. 
£ d.

Receipts. Payments.

£ s. d.
.. General .. 15,487 0 1 .. 201
.. Investment 3,281 5 0 .. 532
.. Trust Funds

£s.
Income 
Capital 
Trust Funds

Totrls .. £19,945 15 9

Of the income, £2041 5s. 2d. arose from dividends on capital 
investments, while as regarded the general expenditure, three- 
fifths nearly—or £9178 4s. lid. actually—would be found debited 
to publications.

In conclusion, the council felt that it need not do more than 
refer to the historical and descriptive notice which it had thought 
right to offer in order to show the high character and position 
which the Institution had attained.

The adoption of the report, having been duly moved and 
seconded, it was declared to be carried, and ordered to be printed 
in the “Minutes of Proceedings” in the usual manner. Hearty 
votes of thanks were then passed to the President, to the Vice- 
presidents and other members of the council, to the auditors, to 
the secretaries, and to the scrutineers.

.. 15 691 8 
3,813 12 

440 15

5
0

345 12 0 .. 95 3

£19,113 17 1 £831 18 8

The ballot for council resulted in the election of Mr. E. Woods, 
as President; of Mr. G. B. Bruce, Sir John Goode, Mr. G. Berkley, 
and Mr. IL. Hayter, as Vice-Presidents; and of Mr. W. Anderson, 
Mr. B. Baker, Mr. J. W. Barry, Sir Henry Bessemer, F.R.S., Mr. 
E. A, Cowper, Sir James N. Douglass, Sir Douglas Fox, Mr. A. 
Giles, MP , Mr. J. Mansergh, Mr. W. H. Preece, F.R.S., Sir 

C.B., Sir E. J. Reed, K.C.B., F.R.S., M.P , 
Thomson, F.R.S., and Sir Joseph

Robert Rawlinson,
Mr. F. C. Stileman, Sir William Tnomson, F .R.tt., ana 
Whitworth, Bart., F.R.S., as other members of council.

The session was then adjourned until the second Tuesday in 
November, at 8 p.m.

The Manchester Geological Society. — A new safety 
lamp, which is a combination of the Jack lamp and an improved 
Muesler, was exhibited by Mr. M. Mercier at the meeting 
of the Manchester Geological Society on Tuesday. This lamp 
consists of an upper and lower gauze connected together by 
two stamped brass rings with flanges. Inside there is placed a 
chimney with a small vertical gauze in lieu of the horizontal 
gauze in the Muesler chimney, which rests on the seating formed 
by the lower gauze ring, and is held closely in position by the 
flange of the upper ring. The gauzes are surrounded by two 
shields, and a glass, fixed for the use of colliers, which slides up 
between the shields. The outer shield is a fixture, and its purpose 
is to protect the inlet holes of the inner shield when in high 
velocities, and also to be a cool medium by which to hold the lamp. 
The inner shield is moveable, and has a row of holes for the ad
mission of air above the glass, these holes being again protected by 
an inner ring or shield. The outlet holes at,the top of the lamp 
are only large enough to allow the escape of the products of 
bustion of the wick flame, and are protected also by a ring or shield. 
The glass fits closely against the flanges of the brass rings, and 
makes a good joint at the top. At the bottom the glass rests in a 
groove formed by the screw ring having a rim projecting upwards 
into the glass, and as it only screws a portion of the depth of thelamp 
collar, it is protected on the outside by a rim of metal, and so 
makes a tight joint. To protect the edges of the glass from getting 
chipped there is a tight-fitting brass ring on the glass. The gauzes 
are fastened to the rings, and so prevent the danger of their 
stretching and making a loose or imperfect joint. There is also a 
smoke cap on the chimney to protect the gauze from getting burnt 
at the crown, where there is a double thickness of gauz3, and all 
the fine loose parts of the lamp are put together before screwing 
into the lamp framing. Mr. Mercier also exhibited in connection 
with his lamp an extinguishing lock, which can be applied to any 
form of lamp. This lock has what is termed an extinguishing 
lever, which in unlocking brings a cap over the flame, and the 
light is put out. At the same meeting a discussion took place with 
reference to the electric lighting of mines, during the course of which 
it was mentioned that gas had actually been exploded in a mine by 
means of an electric spark from the wires connected with the electric 
lamps by which it was being illuminated. It was also very much 
questioned whether the breaking of an incandescent lamp in the 
midst of an explosive atmosphere would not endanger the ignition 
of the gas, and it was urged that experiments might easily be made 
to test whether this would be the case or not,

corn-

necessary to issue two volumes annually owing to the increasing 
bulk of the “Proceedings.” Three years later, it was thought desir
able to introduce some material extensions. Hitherto, only such 
papers were printed which had been read and discussed ; but these 
were necessarily limited in number, while many others were 
received of such importance as to demand publication. Accordingly 
it was decided to add a second section for communications not read 
at the meetings, to be called “ Other Selected Papers,” a departure 
that had been highly appreciated. At the same time a further 
addition was determined on, namely, the organisation of a scheme 
by which the volumes should contain a summary of information, 
gathered from the transactions of foreign engineering societies and
from foreign scientific periodicals, on all branches of professional 
knowledge, so as to afford a record, however brief, from year to 
year, of the progress of engineering science. The “ Minutes of 
Proceedings ” were then enlarged to four volumes annually, 
brought out at as nearly equal intervals as possible, and they 
contained a full account of all matters of professional interest. 
Copies were sent, post free, to every member of every class 
wherever resident.

The House.—In March, 1820, rooms were hired at 15, Bucking- 
ham-street, Adelphi, and in 1834 a small house was taken at No. 1, 
Cannon-row, Westminster; but as the numbers increased the 
accommodation was found to be too limited. It was then attempted 
to obtain from the Government, as other scientific societies had 
done, apartments in Somerset House—an application that was 
fortunately unsuccessful—so that suitable premises had to be sought 
elsewhere. It happened, just at this time, that a house was found 
in perhaps the most appropriate situation that could have been 
selected, and at Christmas, 1839, the Institution entered into 
possession of the premises at No, 25, Great George-street. Here a 
meeting-room, about 30ft. square, was erected in the rear of the 
front house, and in it the meetings were continued for several years. 
In 1846 the necessity for a larger room became urgent, and then 
on the same area, by encroaching on the middle of the block, a 
meeting-room measuring 40ft. by 30ft. was built, and other altera
tions were effected at a cost of £4350. To meet this outlay it was 
arranged that every member should subscribe £7 7s., and every 
associate £4 4s., and that new members and associates should enter 
into an obligation to contribute like sums to form a “Building 
Fund ” for defraying future expenses of the same kind. To provide, 
however, for the immediate requirements, debenture bonds of 
£100 each, to the extent of £2500 were issued, all of which were in 
some way or other subsequently surrendered and cancelled. 
Again, in 1865, it became apparent, owing to the great increase in 
the numbers and to the large attendance at the meetings, that 
further accommodation was needed. The subject then received the 
constant and serious consideration of the council, when a recom
mendation was made that Nos. 15 and 16, Great George-street, 
should be acquired, and that on that site an entirely new building 
should be erected. The cost of carrying this proposal into effect 
was estimated at about £60,000, which it was suggested should be 
defrayed partly by private subssriptions, partly out of the funds of 
the Institution, and partly by raising money on mortgage. This 
proposal was subsequently negatived, and it was decided that the 
subscription list, which amounted to about £25,000, should be 
withdrawn. The matter was allowed to remain in abeyance for a 
short time, but in April, 1868, two projects were submitted to a 
special general meeting, at which one of them, for enlarging the 
building on the existing site with the addition of the back part of 
No. 24, Great George-street, was adopted, constituting the building 
essentially as it at present existed. The cost inclusive of furniture 
amounted to between £17,000 and £18,000, which was paid for 
entirely out of the accumulations of the building fund, of the 
unconditional bequests, and of Institution investments, leaving 
stocks of the nominal value of £3000 to meet future contingencies. 
After a lapse of eighteen years, the council stated that although 
the meeting-room, 60ft. long by 40ft. wide and 30ft. high, was 
fairly large enough, except on extraordinary occasions, this 
not be said of the library nor of the offices, which were 
insufficient and unsuitable for the increasing business.

The Roll.—In 1836 there were on the register 146 members, 100 
associates—many of whom were afterwards transferred to the 
class of members—and 14 honorary members—together 254. The 
gross numbers at subsequent decennial periods were 600,797, 1339, 
2884, and on the 31st of March last 5100.

Finance.—During the period under review, it was stated that 
while the annual receipts from all sources amounted in 1836 only 
to £713, in the last session they had risen to £19,945. In the year 
1860, the first investment was made on capital account, being the 
sums derived from life compositions—in lieu of annual subscriptions 
—and from fees on entrance, neither of which receipts could be 
regarded in the light of annual income. This practice had since 
been regularly continued, and had resulted in the Institution at 
present being possessed of stocks of the nominal, or par, value of 
£57,000, their market value being about £66,000. During the 
interval the life compositions and admission fees together realised 
£50,045, and the unconditional bequests £8088. The cost of the 
rebuilding of the premises in 1868 had therefore practically been 
paid for out of income, although the annual subscriptions of the 
members of all classes had not been increased since they were 
fixed on their present scale in December, 1837.

In the report, of which the above was a summary, the foregoing 
matters were referred to in consecutive and chronological order. 
It was next considered desirable to give a further account of the 
constitution, of the objects for which the Institution was esta
blished, and of the way in which those objects were sought to be 

ried out.car

Constitution.

The persons for whose benefit the society had been formed were 
defined by its chartered title The Institution of Civil Engineers. 
As the exact meaning of the words “ Civil Engineers ” had given 
rise to much discussion, the council considered it desirable to state 
the sense attached to them by the 
defined “the profession of a civil engineer” as “the art of directing 
the great sources of power in nature for the use and convenience 
of man,” and some examples of this definition were given. But it 
was pointed out by Thomas Tredgold, who drew up the “Descrip
tion of a Civil Engineer,” partly embodied in the Charter, that 
“ the scope and utility of civil engineering will be increased with 
every discovery in philosophy, and its resources with every 
invention in mechanical or chemical science.” Consequently, 
since the Charter was drawn, the range of practice of the profession 
had become much enlarged. It was important to define accurately 
what was meant by the prefix “civil.” There had sometimes been 
a disposition to confine the word “civil” to those who practised in 
works, such as railways, roads, harbours, docks, river-improve
ments, and so on, to the exclusion of engineers engaged in some of 
the other branches of engineering. There was no authority or war
rant for such a limitation. The meaning of the word “civil” was 
quite clear when the history of the profession was borne in mind. 
The earliest application of the term “ engineer” was to persons in 
military service, and down to a recent period it was only known in 
that application. But when the construction of public works in 
England for civil purposes began to take a large development, their 
designers, finding their work analogous to that of military engineers 
adopted the same term, using the prefix “civil” to distinguish 
them. There was reason to believe that Smeaton was the first 
civil constructor of large public works who called himself an engineer, 
and who used accordingly the distinguishing compound title. The 
term “civil engineer” meant, therefore, merely an engineer who 
was a civilian, as distinguished from a military engineer. The cor
poration was intended to include all classes of engineers—all those 
whose profession it was to direct and utilise the great sources of 
power in Nature—who did not belong to the military service; and 
the many and varied classes of works which practitioners in the 
art might be called upon to perform were enumerated.

The report then proceeded to deal succinctly with the organisa 
tion of the governing body, the sessions and meetings, the

Institution. The Charter
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THE INSTITUTION OF CIVIL ENGINEEKS.

The Annual General Meeting, to receive and deliberate upon 
the report of the council on the condition of the Institution, with 
the annual statement of the accounts, and to elect the council and 
officers for the ensuing year, was held on Tuesday, the 25th of 
May, Sir Frederick Bramwell, F.R S., the President, being in the 
chair. As fifty years had elapsed since a connected account had 
been given of the origin and progress of the Institution, it was 
thought not inopportune to submit a condensed narrative of the 
successive steps by which its present position had been arrived at.

Historical Notice.

The constitution had in the interval been gradually changed, 
for the purpose of rendering the bye-laws more definite and con
sistent with the Royal Charter of Incorporation, granted on the 
3rd of June, 1828. Thus, in 1838, the qualifications of members 
and of associates were modified, and a class of graduates was 
formed, intended to embrace young men in course of education 
as engineers, like the present students; but differing from the 
course subsequently pursued with the students, full corporate 
privileges were given to the graduates—a step which afterwards 
led to much inconvenience. In 1846 the qualifications of candidates 
for admission were more accurately defined, those of members 
being made somewhat more strict, while those of associates were 
widened, so as to comprehend a larger range of individuals. The 
corporate privileges of graduates were at the same time curtailed; 
in fact, that class was virtually allowed to become extinct. In 
1867, however, the
of the provisions then passed being that the members of this 
class, while enjoying many special privileges, should have no 
corporate rights, and should only be admitted by, and remain at 
and during the pleasure of, the council. In December, 1878, an 
amendment of much importance took place. Since the extinction 
of the class of graduates, the Institution had consisted essentially 
of two classes, called “ members ” and “ associates.” The persons 
composing the latter class were defined to be “not necessarily 
civil engineers by profession, but whose pursuits constitute 
branches of engineering, or who are, by their connection with 
science and the arts, qualified to concur with civil engineers in the 
advancement of professional knowledge.” 
confine the admission to the class of members to persons who had 
acquired some eminence and standing in the profession, and to 
place young practitioners in the associate class till they were con
sidered qualified for the higher one, when they were transferred. 
But many of the associates thought it a hardship that they should 
be called by a name which did not imply full fellowship, and 
should be classed with persons “ not necessarily civil engineers.” 
Several schemes for dealing with this complaint were suggested, 
and ultimately, on the 2nd of December, 1878, the present 
tution was adopted, namely, that the corporation should consist of 
members, of associates entitled to the privileges of corporate 
membership, and of honorary members. There was also the 
important class of associates attached to the Institution, but with
out corporate rights. These were persons not civil engineers by 
profession, but of eminence in some other walk of life, as scientific 
men, contractors, railway managers, military engineers and others. 
The class of students has been already referred to.

The Council.—In 1838 the composition of the governing body 
was altered^ Previously it had consisted—including the President 
and four Vice-presidents—of twelve councillors, chosen entirely 
from the class of members; but it was then deemed advisable to 
add two selected from the associate class, and one additional from 
the member class, making the total number fifteen. In the 
session 1839-40 this number was increased to seventeen, two being 
from the associates as before. A formal requisition having been 
received, a special general meeting was held on the 3rd of May, 1855, 
to consider propositions for making certain changes in the constitu
tion of the council, such as causing a certain number to retire every 
second year. After full discussion these propositions were with
drawn. In the session 1871 a numerous body of members proposed 
that the number of the council should be increased to twenty—the 
maximum permitted by the Charter—and that a broader basis of 
election should be adopted. Two special general meetings were 
held, at the first of which the increase was carried, and at the 
second it was resolved to alter the mode of preparing and printing 
the balloting lists. Two years afterwards it was suggested that 
absent members should have the power of-voting for the council by 
voting papers; but it was found, apart from the merits or other
wise of the proposal, that this would be inconsistent with the 
provisions of the Charter. The suggestion was renewed in 1883, 
with the same result.

'The Presidentship.—At the end of 1844 an alteration was made 
which had materially influenced the future of the Institution. 
This was a change in the duration of the presidentship. Mr. 
Walker had occupied the chair since the death of Telford, a term 
of ten years; and although the regulations required annual election, 
there was an implied understanding that the appointment should 
be a permanent one. It had, however, been represented that a 
shorter period for the tenure of the office of President, and of the 
other posts in the council, would be advantageous. As the 
result of several meetings, Sir John Rennie was elected President, 
and took his seat at the ordinary meeting on the 4th of February, 
1845. Certain changes were then made in the bye-laws, to the 
effect that in future no member should be nominated by the council 
for election to the office of President for more than two years con
secutively, and that at the expiration of such two years he should 
not be re-eligible for three years. In the report for 1880 the 
council alluded to the existence of a general feeling that it would 
be desirable for a President in future to hold office for
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one year
only, and that the practice of nominating the same person for two 
years consecutively should be discontinued. In consequence, the 
then President, Mr. W. H. Barlow, F.R.S., intimated that he did 
not wish to be proposed for President a second time, 
date there had been an understanding that the President should 
hold office for one year only, although there had been no change on 
the subject in the bye-laws.

The Secretaries.— During the year 1837 Mr. Thomas Webster. 
M.A., a well-known barrister, was appointed to the office of secre
tary. .In the session 1839-40 it appeared to the council that the 
increasing business required the whole and undivided time and 
attention of a properly qualified gentleman to fill the position 
paid officer, and it was taken, on this condition, by Mr. Charles 
Manby, who entered upon the duties at midsummer, 1839. He 
held the post for seventeen years, and subsequently continued to 
act as honorary secretary till his death, on the 31st July, 1884. 
The present secretary had.held office for thirty years. In January, 
188o, Dr. William Pole, F.R S., was appointed honorary secretary 
in succession to Mr. Manby.

The Publications.— The “Proceedings” were first published in 
3836, when a handsome quarto volume of “Transactions” was issued, 
containing a certain number of selected papers. This was followed 
i i 1838 by a second similar volume, and in 1842 by a third volume. 
In the meantime, in 1837, the publication of the smaller “Minutes of 
Proceedings” in octavo was commenced. A fourth volume of 
quarto Transactions had been contemplated, but on account of 
t he great cost the matter was referred to a committee for considera
tion. The report of that committee represented that the quarto 
form, with elaborate plates, was found, as it had been in other 
societies, to be too expensive; that the selection of certain papers, 
to the exclusion of others, might be considered invidious; and that 
the delay in the publication of the papers was prejudicial to the 
interests of the authors, and had prevented many valuable com
munications being presented. These arguments prevailed, and it 
was decided that, from the 12th of March, 1844, the papers should 
be printed in octavo in full, with the necessary illustrations. 
Thereafter, until the year 1870, the “Minutes of Proceedings ” for 
each session were contained in one volume; but then it became
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Palmer’s Shipbuilding andiron Company, Jarrow, has appointed 
Messrs. G. Bailey Toms and Co., of Laurence Pountney-hill, E.C , 
its sole London agents for steel.

Messrs. Lancaster and Tonge, of Pendleton, Salford, have 
supplied their “Lancaster” traps for draining all the steam pipes 
iii the Liverpool and Edinburgh Exhibitions.

The Beetaloo Waterworks, South Australia, consisting of a wall 
560ft. long and 105ft. wide to dam up 700,000,000 gallons of water, 
will cost, it is believed, about £200,000, or £50,000 less than the 
original estimate.

Messrs. Lancaster and Tonge have for yea s used “Lan
caster ” Pendleton as telegraphic address, but the Postmaster 
refuses to register this, and they have had to adopt the word 
“ Pistons ” instead.

The Association of Municipal and Hanitary Engineers and 
Surveyors holds its Eastern Countries district meeting at Great 
Yarmouth to-morrow, Saturday, the 5th of June, 1886. Members 
will assemble at 1 p.m. in the Town Hall.

A Government Bill has been introduced by Mr. Duff, M.P., 
to empower the Admiralty to form a harbour of refuge at Peter
head in Aberdeenshire, and to execute and maintain breakwater, 
piers, and a short line of railway, and other works in connection 
therewith. As “ convict labour may be usefully employed in the 
execution of these works,” provision is made for the building of a 
prison on the spot.

The President of the United States in a message to the House 
has suggested that the 3rd of September be set apart as an appro
priate day for the inauguration of the Bartholdi Statue of Liberty. 
This day is selected as being the anniversary of the signing of the 
treaty of peace at Paris, by which the independence of the United 
States was recognised and secured. He asks that a sufficient 
amount be appropriated by Congress for the suitable recognition of 
this event.

The first of the two 110-ton guns which are being made at Sir 
William Armstrong’s works as the armament of the Benbow, is 
now ready for shipment to Woolwich, for j)roof at the Arsenal 
butts; and though the precise date for moving the 
weapon round to the Thames has not yet been fixed, it is expected 
that the operation will be commenced in a few days. A special 
carriage for the weapon has been made at the Koyal Carriage 
Factory at Woolwich.

In connection with the coinage of threepenny pieces, the deputy- 
master of the Mint observes that the Australian colonies are appa
rently beginning to appreciate the convenience of these small coins, 
for, while in 1884 an amount of £3200 was sufficient to meet the 
demand from New South Wales and Victoria, the demands from 
these colonies had increased in 1885 to £7600 and £4400 respectively; 
and since the beginning of the current year threepences of the 
nominal value of £11,000 have been shipped to Sydney, and £4800 
to Melbourne. The Government of Queensland also obtained 
£3200 in threepences during 1885, and in the present year £3000 
have been shipped to South Australia.

An attempt was made on Monday last to sell by auction 
several screw steamers belonging to the port of Whitby. Although 
there was a large attendance and considerable interest in the proceed
ings, no sales were actually effected. One steamer was, however, 
sold by private contract afterwards. The extreme difficulty 
of selling shipping property at present may perhaps be gathered 
from the ratio of the highest bid to the reserve prices. Thus in 
one case the former was £560 and the latter £2411 17s. 6d. In 
another case £500 was the nearest approach to a reserve of 
£3455 6s. 3d. In another £620 and £245018s. 9d. were the figures. 
The size of the steamers varied from 850 to 1250 tons dead 
weight.

A few days ago Messrs. Fuller, Horsey, Sons, and Cassells 
opened the tenders w’hich for some time past have been invited 
for the purchase “ as a going concern ” of the Biver Thames Steam
boat Company, The property of the company comprises a fleet of 
fifty-seven paddle steamers, nineteen of which are at present laid 
up and without certificates, steam launches and coal barges, 
wharves at Woolwich and Battersea, and numerous piers and 
approaches on both sides of the river. The average receipts from 
passenger fares during the past four years amounted to £83,696, but 
last year they fell to £71,000, and the year’s working resulted in a 
loss of £11,000. None of the tenders approached the reserve prices 
fixed by the vendors, and the property remains unsold.

Messrs. Oldham and Richards, of Manchester, have just 
patented a new pulley for driving planing machines, which requires 
no strap-fork, and takes the place of the three pulleys usually re
quired for driving, reversing, and loose running. This is effected by 
carrying within the pulley a couple of friction cones actuated by a 
lever from the machine. The pulley itself constantly runs loose, and 
as the machine has either to be driven or reversed, one or other of 
the friction cones is brought into action. By this arrangement the 
driving-strap constantly remains on the one pulley, and a consi
derable saving of wear and tear is effected, whilst there is no loss 
of time in stopping the machine for changing the strap from 
pulley to another, and the driving gear is brought within smaller 
compass.

On Saturday last the quarterly meeting of the Manchester Dis
trict Institution of Gas Engineers was held at Barnsley. About 
sixty members attended from different towns in Yorkshire, Lanca
shire, Derbyshire, and Cheshire. After inspecting certain addi
tions to the new gasworks—including a new telescope gasholder, 
tanks, &c.—the party proceeded to the new chemical works, 
Bridwell, belonging to Messrs. Newton, Chambers, and Co., of 
Thorncliffe, which they had the privilege of inspecting. At 
Wentworth Castle, Stainbrough, the residence of Mr. T. F. V. 
Wentworth, special attention was paid to newly-erected machinery 
and apparatus by which the mansion is lighted by over 600 incan
descent electric lamps. The members dined in the evening at the 
Queen’s Hotel, Barnsley, under the presidency of Mr. C. E. Jones, 
C.E., Chesterfield.

At the Royal Institution, on the 27th ult., Professor Dewar 
exhibited the method he employs for the production of solid 
oxygen. Last year he gave a lecture on liquid air, but although he 
and other experimenters had made liquid oxygen in small quantity, 
yet no one had succeeded in getting oxygen into the solid condition. 
The successful device employed at the Royal Institution depends 
upon allowing liquid oxygen to expand into a partial vacuum, when 
the enormous absorption of heat which accompanies the expansion 
results in the production of the solid substance. Oxygen in this 
condition resembles snow in appearance, and has a temperature 
about 200 deg. Centigrade—360 Fah. below the freezing point of 
water. It is suggested that a supply of this material will enable 
chemists to approach the absolute zero of temperature—461 Fah. and 
to investigate many interesting changes in the physical properties of 
bodies under the primordial condition of the temperature of space.

At a meeting of the South Staffordshire Mines Drainage Com
missioners in Wolverhampton on Wednesday, Mr. E. B. Marten, 
C.E., chief surface engineer, reported that the storm from the 
10th to the 14th May was the heaviest recorded since the Com
mission was formed. So much rain in so short a time caused 
the streams to rise rapidly, and the trouble was increased by the 
opening of canal paddles and mill gates to save embankments. 
One embankment had given way, and much water had escaped, 
but it was quickly mended. On the whole, however, the 
damage from so unusual a storm was small, and the surface 
works prevented what would otherwise have been a most disas
trous flood, both to mining and other property. The chief under
ground engineer reported that the heavy rains had caused the 
underground water to rise throughout the Bilston portion of the 
district, and at the Bradley engine the average quantity pumped 
in the week was 2,850,000 gallons every twenty-four hours,

The Dominion House of Commons has passed a resolution in 
favour of constructing a railway through Cape Breton Island, 
which would make the shortest route to England.

Attempts are being made at the Mint to revive the art of casting 
medals, practised with so much success in Italy in the 15th century.

In Greater London, last week, 3190 births and 1508 deaths were 
registered, corresponding to annual rates of 31-4 and 14'8 per 1000 
of the population.

The deaths registered last week in 28 great towns of England 
and Wales corresponded to an annual rate of 17'7 per 1000 of their 
aggregate population, which is estimated at 9,093,817 persons.

In London 2431 births and 1229 deaths were registered last week. 
The annual death-rate per 1000 from all causes, which had declined 
in the ten preceding weeks from 30'3 to 17 3, further fell last week 
to 15'5, a lower rate than has been recorded in any week since 
September last.

Messrs. P. and W. M‘Lellan, of Glasgow, have obtained the 
contract to supply the steel work of ten bridges, four of which 
to be 100ft. span, and six 75ft., for the Midland Railway of India.

A signalman on the Somerset and Dorset Railway at Binnegar 
has been found guilty of the manslaughter, through not showing 
the proper signal, of a stoker in the employ of the same company, 
and sentenced to six months’ imprisonment with hard labour.

Two young men were charged, and one sentenced to six months’ 
imprisonment, at the Leeds Assizes on Saturday, for moving the 
handle of an air valve connected with a Westinghouse brake 
attached to a train on the North-Eastern Railway between Redcar 
and Middlesbrough, on March 26th, by which the train was ob
structed on its journey.

What is regarded as an engineering feat was accomplished a few 
days ago on the Great Western Railway, between Worcester and 
Hereford.
destroj ed by the washing away of a large brick bridge over the 
river Tame, but within four days a temporary wooden structure 
of 65ft. span had been erected, from the designs and under the 
superintendence of Mr. Armstrong, C.E., of Hereford.

Ironmasters doing an export trade vid the port of Hull expect to 
derive benefit from the competition which has been established by 
the Hull and Barnsley Railway and Dock Company with the 
North-Eastern Railway Company to and from Hull. The Hull and 
Barnsley Company has recently opened agencies in the Wolverhamp
ton district, and their enterprise cannot fail to be advantageous to 
local traders. The new railway serves Staffordshire in connection 
with the Midland, the London and North-Western, and Great 
Western Railways.

Mr. A. P. Laurie recently read a paper before the Royal 
Society of Edinburgh on the measurements of the E.M.F. of a 
constant voltaic cell with moving plates. Mr. Laurie determined 
the E.M.F. of a cadmium-iodine cell by drawing a large current 
from it, while the plates were kept moving. The value so got 
agreed with that given on open circuit as determined by the electro
meter, thus showing that the fall of the current when the plates 
were not moving was due to alteration of the composition of the 
layers of liquid next the plate.

At a recent meeting of the Edinburgh Royal Society, Sir W. 
Thomson exhibited and. described a new form of portable spring 
balance for the measurement of terrestrial gravity. In this 
instrument a metallic spring is used. The curvature of the spring 
when unweighted is such that when one end is firmly clamped and 
a suitable weight attached to the other end, the spring becomes 
straight. When so arranged, the equilibrium of the spring and 
weight can be made as nearly unstable as is wished by simply 
tilting the instrument. Hence the apparatus can be made as 
delicate as necessary.

London is at present supplied with water from the rivers Thames 
and Lea, and from certain springs in the valleys of the Thames 
ane Lea, supplemented from Chadwell springs, and from eleven 
wells in the north of London, and ten wells in the south of London, 
all down to the chalk. The proportions for the month of April, 
1886, are nearly as folio ws:—From the river Thames an d certain chalk 
springs in the Thames Valley, about 51. parts of the whole; from 
the river Lea and certain chalk springs in the Lea Valley, about 
37 parts; from the eleven chalk wells on the north of London, 
about 4 parts ; from the ten chalk wells on the south of London, 
about 8 parts.

The communication between these two cities was

An American paper says, “ There is an excellent prospect that 
there will be a large increase in the railway mileage of Colorado 
during this year. The Colorado Midland R. R. has already let the 
contract for the construction of a standard gauge road from Lead- 
ville across the range to the mouth of Frying Pan. It is rumoured 
that the Denver and Rio Grande R. R. will be taken out of
the hands of the Receiver, and that upon the reorganisation of
the company the extension of its Red Cliff line will be begun. 
It is not unlikely that the Burlington will begin work upon 
a line to be run from Denver through Middle Park toward 
the western border of the State. Work will be begun within a 
month upon the extension of the Denver and New Orleans, or as 
it is now called, the Denver, Texas, and Gulf R. R., and it is
expected that at the Canadian river a connection will be made
with the Fort Worth and Denver R. R. The length of the road 
to be built is a little less than 300 miles, but the projectors think 
they can build this before the close of the year. Much of the 
route presents no obstacles worth mentioning to the construction 
of the road, and the track can therefore be laid very rapidly.”

enormous

The death is announced of Dr. E. Linnemann, Professor of 
Chemistry at Prague, which occurred on April 27th. Among his 
papers a letter was found addressed to the Vienna Academy of 
Sciences containing a communication on a new chemical metallic 
element called austrium—Aus. This new element, Nature says, 
was prepared by the late Professor Linnemann from orthite of 
arendal. The spectrum of austrium shows two violet lines; the 
wave-lengths were found to be, for Aus a, A = 416'5, and for 
Aus /3, A = 403 0. According to a note made by Professor F. 
Lippich, of Prague, who communicated Professor Linnemann’s 
letter last week to the Vienna Academy, three not yet identified 
lines—A = 415 "56, A = 416 '08, and A = 416'47—are shown in 
Angstrom’s atlas of the normal spectrum of the sun in the neigh
bourhood of the Aus a line ; the last of them might be supposed 
coincident with the Aus a line—A = 416'5.

On Saturday, May 29th, Major-General Hutchinson, of the 
Board of Trade, made an official inspection of the new branch line 
of the Caledonian Railway, from Whifflet to Airdrie—constructed 
by Messrs. Braddock and Matthews, of Southport—testing the 
various viaducts, &c., previous to the opening of the route for 
passenger traffic. Although the branch line is little over three 
miles in length, it has taken three years to construct, having 
proved a much more arduous undertaking than was expected. The 
line crosses the Monkland Canal, over which it is carried by a 
viaduct about 360ft. long, and which has been, perhaps, the most 
difficult portion of the work of constructing the line. Besides some 
very deep cuttings, there are twelve bridges, nearly all of large 
dimensions, the most important being those carrying the line over 
the Caledonian and North British lines at Whifflet, across the 
Monkland Canal at Rochsolloch, and over the North British Rail
way at Airdrie. The masonry generally consisted of cement, 
rubble concrete, faced with freestone facings built in cement. The 
amount of cement used in the whole work is given at 4500 tons.
The difficulties experienced with the earthworks and cuttings were 
exceptionally heavy, and entailed the removal of fully 500,000 
cube yards of earth, sandstone, and blaize. Enormous masses of 
rock were met with in the cuttings, through which the progress 
was, as a matter of course, very slow. We understand that the 
inspecting officer found no fault with anything in the course of his 
inspection, the work being of a most satisfactory character.

In reporting on the collision which occurred on March 2nd at 
Linlithgow, on the North British Railway, where a passenger train 
from Edinburgh to Glasgow, approaching Linlithgow station 
into collision, engine to engine, with the 6.5 p.m. up goods train 
from Bo’ness to Portobello, which had been shunted from the up 
to the down line to clear the way for the up mail- bag train, and 
was in the act of drawing forward into a siding on the down side 
of the down line, Major Marindin makes some remarks on back 
lights. It appears that five passengers and the fireman of this 
train were injured, and the guard of the goods train was run over 
and killed by the engine of the mail-bag train. The passenger 
train was running slowly, and the goods train was only just 
moving, so that the damage to the rolling stock was slight, a 
return being given in an appendix. Major Marindin says :—“ One 
lesson to be learnt from this collision is that there is a certain 
element of danger in the extensive use of back lights showing in 
certain positions similar colours to those used for signal lights, and 
I am strongly of opinion that it would be better to use a distinct 
colour for back lights. I believe that it will be found that the best 
system, taking all things into consideration, would be to keep the 
red light, as at present, for the danger signal, but to use the green 
light—as is now done on some lines everywhere, and on most lines 
at junctions—as an ‘all right’ signal, a white light, such as would 
be shown if a glass were broken, indicating a signal out of order, 
and therefore one to be treated as a danger signal. For back 
lights, which are only required to show that the lamp is burning, a 
small white or purple light might be used, and as on nearly all 
lines the normal position of the signals is at danger, the back light 
need only show when the signal-arm is in that position.”

M. Henry Mathieu, chief engineer of the Southern Railway of 
France, has found that the average yearly consumption of sleepers Bunsen observed the dissociation of steam and carbonic acid by 
on 80 per cent, of all the French i ail ways for the five years ending employing small tubes filled with an explosive mixture of these 
with 1882 had been 92 per kilometre, equal to 148 per mile of line gases, to which suitable pressure gauges were attached. On 
excluding yards and sidings. Returning to the subject recently, he igniting the gaseous mixture explosion took place, and a high 
finds in 1883 the average consumption rose to 170 per mile, and in momentary pressure was produced within the tube; from the 
1884 144^ per mile, and the average for the two years 159 per mile, pressure developed Bunsen calculated the temperature at which 
The Railroad Gazette says:—“ French railways are reported to have the explosion took place, and found that it varied with the mix- 
1450 sleepers per kilometre, or 2332 per mile, which puts them 27in. tures employed. He records the circumstance that only about 
only from centre to centre, and the consumption for maintenance one-third of the combustible gases took part in the explosion, from 
indicates an average life of from 13§ to 16| years for the sleepers, which circumstance he concluded that the temperature attained 
Most of the railways report the number of sleepers used of each was the limit at which combustion occurred. To prove this, 
kind of wood, from which it appears that in 1883, 69'7 per cent, of Bunsen allowed the gases sufficient time to cool, after which a 
them all were of oak, 15'6 beech, 12T pine and fir, and 2'6 chest- second explosion was produced, and even a third explosion when 
nut and other woods, but in 1884 the proportions were quite time was allowed for the gases to cool down again. Bunsen’s 
different—60 per cent, oak, 22T beech, 15 6 pine and fir, and 2 3 theory seems very plausible, besides which he obains much higher 
chestnut, &c. Of the total number of sleepers reported used, 24 temperatures for his limits of dissociation than other physicists, so 
per cent, were imported in 1883, and 20f per cent, in 1884. M. that the figures at which he arrives might be accepted; these are 
Mathieu says that the life of sleepers is increased one-half on the for steam about 2400 deg. C., and for carbonic acid about 3000 deg. 
average by preservative processes; that of all the antiseptics tried C. These temperatures are probably higher than are reached in 
in 1 ranee only creosote and sulphate of copper are still used, and the arts, as materials used in furnace building would not withstand 
that creosote is generally preferred. An oak sleeper costing 5^f. is such temperatures for any length of time; but Mr. F. Siemens calls 
preserved at a cost of about a franc.. On the Southern Railway, attention to the circumstance that if the influence of the inner 
where three-fourths of the sleepers used are of the pine that grows surfaces of the tubes on the combustion of the gases therein could 
on the Landes, these sleepers cost from 36c. to 38c. each, and are be removed, the dissociation temperatures arrived at would be 
preserved with copperas for 14c. and with creosote for 19c. each, found still higher. He thinks that Bunsen’s explanation of the 
The Orleans Railroad uses the same kind of sleepers, preserved cause of the second and third explosions is not quite satisfactory, 
with creosote, for about one-sixth of the whole consumption. The as it is not the cooling of the gases alone which renders the sub- 
Northern Railroad finds that the use of a tarred felt paper between sequent explosions possible, but also the thorough re-mixture of 
the rail and sleeper increased the life of the latter about two years.” * the gases by diffusion after each explosion.

In the New South Wales Court at the Indian and Colonial Exhi
bition is shown specimens of colonial auriferous antimony ore, as 
shipped in bulk to England, containing 61J per cent, metallic 
antimony and 3 oz. 12 dwts. of gold per ton; also 2 oz. 6 dwts. of 
silver per ton. Also of auriferous quartz and calcite, containing 
from 3 oz. to 6^ oz. of gold per ton, with small percentage of anti
mony. It is in consequence of the presence of antimony in this 
quartz that, although exceedingly rich in gold, it cannot be treated 
in the ordinary way by quicksilver amalgamation, and has to be 
shipped for treatment and extraction to the Royal Smelting Works 
at Freiberg, in Saxony, entailing a very large outlay for freight 
and expenses, which could bo saved if the quartz could be treated 
on the mine. There are six shafts of more or less depth on the 
mine, the deepest of 115ft. The lode and reef is well defined, and 
varies in width from 1ft. 6in. to 3ft. The quantity of auriferous 
quartz that can be raised per week is from 80 to 100 tons. The 
quantity of antimony ore containing fine gold which has been 
shipped since the beginning of the working of this mine is 130 tons. 
The mine is between Capertree and Ilford, about 146 miles distance 
from Sydney.

In speaking of the application of high temperature gas flames to 
heating rooms, Mr. F. Siemens says that a source of radiant heat of 
low intensity but of large surface, sending out its rays at various 
angles, heats an object in its vicinity very much more than is the 
case with a smaller source of radiant heat of greater intensity, 
whose rays strike the object from one direction only, notwith
standing that both sources radiate the same quantity of heat. 
This action was illustrated by reference to two rooms, the one 
heated by a small flame of high intensity, and the other by a large 
flame of low intensity, both radiating the same quantity of heat. 
Each room contained two objects—globes or spheres—the one close 
to, and the other at a distance from the source of heat. The 
object in the one room near to the source having the large heating 
surface is almost enveloped in rays, while that in the second 
receives rays only in one direction, the former therefore being much 

heated than the latter. This difference does not occur when 
the two globes at a distance from the two sources of heat are 
compared. The law that the rays of heat are diminished in the 
inverse ratio of the square of the distance is only correct as regards 
small but intense sources of heat, whilst the decrease of radiant 
heat takes place in a much higher proportion, in the case of large 
sources of heat of low intensity. This clearly proves that for the 
purpose of warming rooms by means of radiation, it is important 
that the heat should be concentrated in an intensely hot focus, as 
is the case in nature, our earth being warmed in this way by th 
radiant action of the sun.
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elaborate, but not less reassuring. Mr. Aitken has 
devoted special attention to the quality of the materials 
used, while Sir Andrew Clarke dealt with the way in 
which they were put together. Mr. Aitken employed Mr. 
Ogsten, a very able, practical chemist, to conduct a series 
of analyses. Mr. Aitken states that he has carefully 
worked out the stresses in the dam on the lines laid down 
in one of his lectures on reservoir dams, delivered at the 
Military School of Engineering, Chatham, in 1872, and he 
finds that the section of the Yyrnwy dam is more than 
ample, whether Professor Rankine’s or his mode of 
calculating the strains be adopted. The maximum pres
sure on the masonry, which can be calculated with mathe
matical precision, is 7'7 tons per square foot when the 
reservoir is empty, and 8'G tons when the reservoir is full. 
This calculation of pressure does not include the effect of 
the puddle on the inside of the dam and of the filling on 
the other side, which cannot be determined with mathe
matical accuracy, but it may be assumed that these pres
sures of 7 "7 and 8’6 tons per square foot would practically be 
slightly exceeded. Such pressures would be perfectly safe if 
rubble masonry and concrete in good hydraulic lime mortar 
had been used ; but when rich Portland cement mortar has 
been adopted the cross-section is abundantly strong. The 
stone (slate) of which the dam is built stands an average 
pressure of over 800 tons per square foot, and the mortar 
stands, after two years, 275 tons per square foot, whilst 
the concrete, taken out at the bottom of the experimental 
well-hole in the drainage tunnel sunk into the concrete, 
made with two to one mortar, stands between 200 and 300 
tons per square foot before cracking or showing any signs 
of failure. The greatest weight per square foot on any 
part of the masonry is, therefore, only 3 or 4^ per cent, of 
the actual crushing strain of the cement concrete, and 
1 per cent, of the crushing strain of the slate of which the 
dam is actually built. “ Such large factors of safety are 
unusual in engineering, and reflect the greatest credit on 
those who are responsible for the execution of the work 
and for the selection of the materials used therein.” In all 
this it will be seen there is nothing to support Mr. Hawks- 
ley’s views. Indeed, there is practically only one point in 
the construction of the dam actually criticised, namely, the 
way in which water is drawn off for compensating purposes. 
In other words, the outfall culverts.

“ The two outlet pipes,” says Mr. Aitken, “ each of 
which is taken through the dam itself, are not in my 
opinion the best mode in which the objects aimed at might 
have been attained. As I say in my lectures before 
referred to—‘ by far the best way is to take the outlet pipe 
through a tunnel in the solid at either side of the dam; 
by this means all danger is avoided.’ When the water 
rises in a reservoir, the stone dam bends slightly, and one 
object is to get this bending as nearly uniform as possible 
from each side to the deepest part of the dam where the 
deflection must be greatest. The disturbance caused by 
two holes which are practically each 20ft. in diameter, part 
of which, no doubt, are filled with brickwork, must cause 
a disturbance in these strains and a consequent variation 
in the uniform deflection of the dam when the reservoir is 
filled. I do not anticipate any danger to the dam from 
this cause, although, I fear, there will be a good deal of 
leakage along the joints of the brickwork of the arch, for 
a brick arch set in cement never can be tight, as the 
cement sets so quickly that the sides of the arch crack, 
owing to the settlement of the wooden centreing on which 
the arch is built. As a matter of construction, a straight 
joint right through the dam is bad and should have been 
avoided. The design of the outlets, although they in no 
way endanger the work, should be carefully revised, as, 
hereafter, they may give trouble from leakage.”

After referring to the drains intended to deal with 
springs that may arise under the dam, which drains might 
have been dispensed with, Mr. Aitken sums up by saying, 
“The conclusions I have arrived at are:—(1) That the 
cross section of the embankment or dam is abundantly 
strong; and, as far as a most careful inspection of the work 
can enable me to arrive at a conclusion, the work itself is 
being carried out exactly as it was from the first, viz., in a 
substantial and workmanlike manner, and so that it will, 
when completed, answer the purpose for which it was 
intended. (2) The quality of work in the Yyrnwy dam is 
as good as it can be; and the tests show that it, and the 
material employed, leave nothing to be desired, and that 
no expense has been spared to attain this object. (3) 
That in the higher portions of the dam, where the pres
sures are below four tons per square foot, the amount of 
the cement in the work may, if desired, safely be 
diminished. (4) The designs for the outlet works for the 

pensation water should be carefully reconsidered. (5) 
The inside face of the dam should be covered with a com
position of a mixture of cement, sand, and ground slate.”

Having perused the reports, the essence of which we 
have laid before our readers, we naturally ask, as they 
will, on what basis did Mr. Hawksley’s doubt rest ? On 
this point we possess no information, and can therefore 
express no opinion. He manifested, however, a highly 
conscientious resolve to do his duty by the Corporation of 
Liverpool, and we are sure that no one will read the reports 
with more pleasure than will Mr. Hawksley. The 
Corporation of Liverpool have nothing to regret in the 
matter, and Mr. Deacon has every reason to rejoice, for 
the action taken by Mr. Hawksley has made assurance 
doubly sure that the Yyrnwy dam is all that the very 
highest engineering skill, talent, and science can produce, 
and we shall at last be able to boast the possession in this 
country of a masonry embankment which will compare 
favourably with the great works which have been carried 
out by French engineers—notably in the cases of the 
Furens and Settons reservoirs, which have been fully 
described in our pages.

and Recent Coast Changes of Romney Marsh ”—in illustration of the 
Whitsuntide excursion—by Mr. W. Topley, F.G.S., president.

Colonial and Indian Exhibition Conferences.—Friday, June 4tli, 
at 3 p.m.: Conference of the Royal Colonial Institute. Paper by Mr. J. 
D. Wood, “ The System of Land Transfer adopted by the Colonies.” 
Saturday, June 5th, at 3 p.m.: Conference of the Geologists’ Association. 
Paper by Professor Valentine Ball, F.R.S., “The Mineral Resources of 
India.” Monday, June 7th, at 4 p.m.: Conference of the Anthropological 
Institute. “ Native Races in British Possessions in America and the West 
Indies.” Tuesday, June 8th, at 2 p.m.: Conference of the National 
Association for Promoting State-directed Colonisation. At 8.30 p.m.: 
Lecture by Mr. Alexander Begg, “ The Canadian North-West." Wednes
day, June 9th, at 4 p.m.: Paper by Mr. L. J. Shand, “British-grown 
Teas.” Thursday, June 10th, at 4 p.m.: Paper by Mr. Vincent Robinson, 
“Indian Carpets.” At 8.30 p.m.: Lecture by Mr. F. W. Pennefather, 
“The Industries of New Zealand,” Friday, June 11th, at 3 p.m.: Con
ference of the Royal Colonial Institute. Paper by Mr. F. Young, “ Emi
gration to the Colonies.”
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Our readers are no doubt aware that Mr. Hawksley has 
expressed an opinion that the Vyrnwy dam is not quite 
what it ought to be. We have dealt pretty fully with 
various questions which have been raised from time to time 
concerning this structure, and a description of it, with 
sections, will be found in our impression for Feb. 5th, 1886. 
It is unnecessary now to repeat what has already been 
stated concerning the relative positions and responsibilities 
of Mr. Hawksley and Mr. Deacon. The City Council, 
whatever their own opinions might be, could not afford to 
ignore those of so eminent an authority as Mr. Hawksley, 
and they accordingly instructed the Water Committee to 
employ two engineers, skilled in the construction of 
masonry dams, to examine the Vyrnwy embankment and 
report on it. In Great Britain there are very few dams of 
the kind, and none of any considerable dimensions; but 
on the continent of Europe and in India they are tolerably 
abundant. It was, therefore, not easy to find two English 
engineers competent to give a weighty opinion. Major-Gen. 
Sir Andrew Clarke and Mr. Russel Aitken, M.I.C.E , were 
selected. The former has had a large experience in India, 
and the latter in this country—having played an important 
part in the construction of Dover breakwater. These 
gentlemen have made an exhaustive inquiry, and have 
sent in two separate reports. The Liverpool Corporation 
and Mr. Deacon may be content. Both reports are emi
nently favourable, and no doubt of any kind need be enter
tained as to the perfect stability of the dam.

It will be remembered that the dam is built of a species of 
hard slate rock—not the laminar slate with which our houses 
are roofed, but something much more compact. This slate 
is worked at the quarries, and brought down to the em
bankment. It would be impossible to dress all the blocks, 
and accordingly the wall has been built of rough blocks 
bedded in and held to each other by cement concrete. 
Those who know of what cement is capable will understand 
that, if this work is carried out properly, and no vacant 
spaces are left, the dam must be virtually monolithic. It 
will be as it were composed of a single stone. Mr. Hawksley 
doubted that sufficient care was taken to secure this con
dition. Sir Andrew Clarke had a shaft driven down into 
the heart of the work, 5ft. by 2ft. 6in., and found nothing 
to confirm Mr. Hawksley’s doubts. Sir Andrew finds 
the geological conditions to be singularly favourable. He 
has satisfied himself that there is in the design an unusually 
large margin of safety, in whatever way the assumption as 
to the distribution of stress may be made. He has closely 
inspected the workmanship and materials, both as now 
employed and, by means of samples, at various stages since 
the commencement of the work. Samples of concrete, 
obtained in the course of the excavation of the shaft men
tioned above, have been tested under pressure, the mini
mum resistance given by any sample being 198’7 tons per 
square foot, and the mean of fifteen samples 289 tons per 
square foot. He caused a series of questions to be addressed 
to the resident and assistant engineers, inspectors, and 
gangers, which, with their answers, are appended to the 
report. These answers may be summarised as follows:— 
At the quarry the bottom beds of the stones are dressed 
level and free from twist, and from any points 
which might cause an uneven bearing; at the sides 
and ends no overhang of more than 12iu. is allowed; the 
upper faces are dressed with the hammer until sharp points 
are removed. After leaving the quarry, and before being 
set, some of the stones are reduced in height, and sloping 
stones are benched to suit adjoining work; any stones 
found with unduly sharp tops are dressed off to give a foot 
of bearing on the top surface. In setting the stones, a 
level bed of concrete and macadam, previously prepared, 
is thoroughly cleaned by washing and brushing; a lied of 
fine mortar 2|in. to 3in. thick is spread over this, and the 
stone is then bedded level and driven down with mauls. 
Care is taken that the stone does not touch adjoining ones. 
The joints are formed with concrete rammed solid with 
macadam by means of punners and swords. All the wit
nesses, sixteen in number, are unanimous in saying that 
no change has taken place since the commencement of the 
work in the above procedure. “ From my own inspec
tion,” says Sir Andrew, “I am satisfied that this is the 
case, and that the precautions adopted, and the methods 
used, for insuring sound, good work are now, and have 
been from the commencement, such as to place beyond 
any question the solidity and uniformity of the masonry.” 
To sum up, he is of opinion that the building of the wall 
is being well and skilfully carried out, and that the section 
is so enormously in excess of actual requirements, as evi
denced by comparison with other existing masonry dams, 
that nothing short of an earthquake could possibly disturb 
it. It would be interesting to ascertain the amount of 
deflection of the top of the dam caused by the water pres
sure when it is filled. The deflection of the great Indian 
dam at Karakvasla when incomplete and about 70ft. high, 
with 50ft. head of water, was ascertained to be |in. in a 
length of about 500ft.

The report prepared by Mr, Russel Aitken is wore
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TO CORRESPONDENTS.
Registered Telegraphic Address—“ ENGINEER NEW8PAPER. 

LONDON.”
*** All letters intended for insertion in The Engineer, or con

taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications.

*** We cannot undertake to return drawings or manuscripts; we 
must therefore request corespondents to keep copies.

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

Trinidad.—J. Calvert, Qrea.l Jackson-street, Manchester.
T. F. (Shaftesbury-place).—You can obtain full information on the testing 

of lubricants from Mr. Bailey, Albion Works, Salford.
H. H (Longsight).—Your sketch shows a very imperfect form of feathering 

paddle-wheel. In the present day properly made feathering wheels are 
fitted to alt noddle steamers.

J. R. E. (Rail Joints).— We do not think that English engineers are suffi
ciently interested in American systems of permanent way to render the 
publication of your letter necessary. We have nothing to learn in this 
respect from United States practice.

PASSOVER CAKE MACHINERY.
(To the Editor of The Engineer.)

Sir,—Will any reader kindly tell me where I can obtain machinery for 
making Passover cakes? Easter.

May 31st.

SUBSCRIPTIONS.
The Engineer can be had, by order, from any newsagent in town or country 

at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):—

Half-yearly (including double numbers)
Yearly (including two double numbers)

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. The Engineer is registered for transmission abroad.

Cloth cases for binding The Engineer Volume, price 2s. 6d. each.
A complete set of The Engineer can be had on application.
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 

received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive The Engineer weekly and post-free. 
Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paver Copies may be had, if preferred, at 
increased rates.

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Hawaiian Islands. Egypt, France. Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 Os. 6d.

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
Greece, Ionian Islands, Norway, Panama, Peru, Russia, Spain, Sweden, 
Chili, £1 16s. Borneo, Ceylon, Java, and Singapore, £2 0s. 6d. Manilla, 
Sandwich Isles, £2 5s

£0 14s. 6 d. 
£1 9s. Od.

com

ADVERTISEMENTS.
*** The charge for Advertisements of four lines and under is three shillings, 

for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise
ment measures an inch or more the charge is ten shillings per inch. All 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements vrill be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition.

Advertisements cannot be Inserted unless Delivered before 8lx 
o’clock on Thursday Evening In each Week.

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

MEETINGS NEXT WEEK.
Society of Engineers.—On Monday, June 7th, at the Town Hall, 

Caxton-street, Westminster, at 7.30 p.m., a paper will be read “On 
Some Modern Improvements in the Manufacture of Coal Gas,” by Mr. R. 
P. Spice, of which the following is a synopsis:—Historical resume— 
introduction of clay retorts—the exhauster—charging and drawing 
machinery—dips and anti-dips—choked ascension pipes—difficulties 
occasioned by naphthaline—purification in closed vessels.

Society of Chemical Industry.—On Tuesday, June 8th, at the 
Chemical Society’s Rooms. Burlington House, at 8 p.m., the following 
paper will be read :—“On the Chemical Treatment of Sewage,” by Dr. 
Meymott Tidy.

Geologists’ Association, University College, Gower-street, W.O.— 
Friday, June 4th, at 8 p.m.: “ On the Connection in Time of Changes in 
Fossil Floras with those of Faunas,” by Professor G. S. Boulger, F.L.S., 
F.G.S. “ A List of the Genera and Species of the Entomostraca found in 
the Carboniferous Formations of Great Britain and Ireland, with Notes 
on the Characters and Distribution of the Genera,” by Professor T. 
Rupert Jones, F.R.8., ahd Mr. J. W. Rirkby. “ Qn tfre Sfiingle Reaches

EXPLOSIVES.

The annual report of her Majesty’s Inspectors of Explo
sives, issued a few days ago, possesses a feature of peculiar 
interest, in that it contains a review of the operation of 
the Explosives Act extending over a period of ten years. 
In looking back over the past decade, Colonel Majendie,
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as chief inspector under the Act, accompanied by the two sponsibility for the inspection and condition of the explosive 
inspectors, Colonel Ford and Major Cundill, is able to stores is vested, not in the Government inspectors, but in the 
draw attention to the extraordinary development of the local authorities, who often appear to be in blissful ignorance 
trade in explosives, and the valuable fruits of legislative of the fact. The registered premises, more than 22,000 in 
control in connection with this industry. Science has number, represent substantially the extent of the retail 
been busy in producing new and powerful compounds of trade in explosives. Here, as in the case of the stores, the 
an explosive character, and the use of these agents has local powers fall short of their responsibilities, though 
increased in a marvellous degree. The licensed factories showing some improvement. Two boroughs are specified 
have been doubled in number since 187G, the licensed in which the premises visited by the Inspectors are said to 
magazines have increased from 199 to 350, the number of have been “about as bad as they could be,” and are 
registered premises has risen from 13,140 to 22,208, and described as “ proving the gravest neglect of duty on the 
there has been a great advance in the importation trade, part of the local authorities and their officers.” It was 
The figures we have quoted are exclusive of small fire- found necessary to cause proceedings to be taken in no less 
work factories; and, coupled with the great increase in than twenty instances in different parts of the country, 
the manufacture and use of explosives, is the encouraging and convictions were obtained in all cases but one. In 
fact that there is a large reduction in the loss of life inci- respect to the general control of the manufacture and trade 
dental to such operations. The average number of deaths connected with explosives, apart from the question of the 
per annum in connection with the manufacture of explo- local authorities, it is satisfactory to learn that after 
sives in the three years 1808-70, when no system of ten years’experience of the working of the Act, the Govern- 
inspection existed, was 43. In the seven years 1808-74, ment inspectors find their powers to be ample and satis- 
during part of which some amount of inspection was factory. In the exercise of these powers they have endea- 
carried out, the annual average of fatalities was under voured to show due consideration for the interests of the 
40. In the four years ending with 1874, during which trade as well as of the public. But a firm discharge of duty 
inspection was exercised, though without the aid of any has been recognised tobe the onlyproper mode of proceeding, 
compulsory or regulating powers, the deaths averaged 37 while the inspectors have at the same timesought to win the 
per annum. In the eight years 1878-85, during which confidence alike of employer and employed. We have a 
period the Explosives Act was in operation, the loss of somewhat amusing picture of the consternation which the 
life in the manufacturing process averaged little more unexpected appearance of a Government inspector has 
than eight per annum, and last year the number fell to sometimes created in a factory. The workpeople have been 
five. These results are by no means all that are seen hurrying from shed to shed, rapidly sweeping up and 
placed to the credit of the Act. Apart from the clearing away materials, with an activity evidently 
actual manufacture of explosives, there are such begotten of the advent of an inspector. Of course the 
matters as storage and conveyance, which are of meaning of all this is readily understood, and the indica- 
the utmost importance to the safety of the public, tions create a feeling of disappointment; but we are told 
Strange things were done in years gone by, when the law it is perhaps even moie discouraging when coming as a 
was lax, and the subject had failed to attract much atten- friend to be “received as an ogre.” Happily, and especi- 
tion. Even now there are some outrageous cases of reckless- ally during the past two years, such evidences of want of 
ness, but they are more generally fatal to the parties im- confidence are said to have been far less frequent, 
mediately concerned than to the outside public. Inherently Colonel Majendie’s department continues to have the 
the danger was never so great as now, owing to the extension benefit of the valuable services and extensive experience 
of the trade and the violence of the compounds which are of I)r. Duprd as chemical adviser. An interesting report 
manufactured. But the law has stepped in, and by the from that gentleman is now given in extenso. Eight 
enforcement of proper regulations, has made the presence applications for the license of new explosives were 
of explosive materials less perilous than in former years, referred to Dr. Duprti during the year, but in two cases 
Had things gone on as of old, it is difficult to say where we only could he report favourably. An explosive submitted 
might have been landed by this time. Of course it is pos- by Mr. Turpin consisted of a mixture of chlorate of 
sible for law to be carried too far. But repression is one potassium, tar, and charcoal, more or less finely granulated, 
thing and regulation is another. Of the former we have The compound was found to be extremely sensitive to the 
an example in the case of many of the railway companies, action of combined friction and percussion, such as a 
who continue resolute in their refusal to carry dynamite glancing blow, and was, therefore, reported on adversely, 
and similar explosives. The result is that they still carry Ammonia dynamite was another candidate for explosive 
these compounds, but the transit is effected surreptitiously, honours. This consisted of thickened nitro-glycerine and 
The danger to the public is increased, as the dynamite nitrate of ammonia. But the two ingredients were apt to 
takes its chance among the passengers’ luggage, instead of part company, and in warm weather the nitro-glycerine 
being properly cared for in goods trains. The only advan- was ready to run loose, thus creating a very grave danger, 
tage to the railway companies is that if an explosion takes The report was consequently unfavourable. Wood meal 
place, they are not liable for damages. Whether this fact gelatine passed muster, and has been manufactured 
lies at the root of their policy with regard to dynamite, we extensively, though through some want of care the results 
cannot say ; but that the public safety is prejudiced by have not been entirely satisfactory. Etnite, consisting of 
the conduct of the companies in this respect is an assured asphaline with the addition of a small proportion of sul- 
fact, according to the testimony of Colonel Majendie and phide of antimony, was found to be over-sensitive. Kinetite 
his colleagues. The case is on record in which one in which nitrobenzol takes a leading part, possessed con- 
gentleman was found travelling by train with 300 lb. of siderable merits, but these were neutralised by a tendency 
blasting gelatine, partly stowed away in a smoking carriage, to spontaneous ignition. Forcite was defective in chemical 
Other cases are cited, and it is only reasonable to suppose stability. An explosive submitted by Mr. Brodersen, 
that they are mere samples of numbers that escape detec- consisting of nitro-glycerine mechanically absorbed in gun- 
tion. cotton, passed successfully through all the tests applied.

If the railway companies, for some reason or other, are Turpin’s explosive, etnite, and kinetite, all contain chlorate 
strict in their mode of dealing with explosives, the 

local authorities err very generally in the opposite direc
tion. So far as they have anything to do with the Explo
sives Act, these parties are singularly inert. A conspicuous 
exception occurs in the case of the Metropolitan Board of 
Works. The officers of the Board are unceasing in their 
vigilance. There is an arrangement by which they have 
cognisance of explosives entering and leaving London at 
the various railway goods stations, as also of explosives on 
the river. In addition, a proportion of the carts of small 
country carriers are examined in their passage. The 
signments in vans from the powder makers in the vicinity 
of London also receive attention. The report states that 
during the past year the officers of the Metropolitan 
Board have examined consignments of explosives repre
senting an aggregate of no less than 1680 tons of explosive 
matter in transit through the metropolis. The fact that 
they have failed in all this large quantity to find any 
irregularities, except a few of an unimportant character, 
is fairly considered to prove that the vigilance exercised 
has an effect in preventing anything seriously wrong.
Only three cases have come under the notice of the inspec
tors in which the local authorities out of London have 
taken action in regard to the conveyance of explosives 
during the past year. These were rather notable instances.
At Berwick-on-Tweed a carrier left 501b. of dynamite in a 
stable at a public-house. In Cornwall, a man belonging 
to Redruth left a cart containing 13 cwt. of dynamite 
and 1500 detonators in the street, without anyone to take 
care of the perilous burden. In the third case a boy in 
the service of an Edinburgh gun maker was found con
veying gunpowder along the streets in an open barrow.
Not only in the matter of conveyance, but also of storage, 
the remissness of the local authorities is the subject of 
complaint on the part of the Government Inspectors. The 
authorities have lately been called upon to send in fresh 
returns, showing the number of stores and registered 
premises on their books. As on former occasions, so it is 
said now, these returns are open to very considerable 
criticism, and often disclose the greatest carelessness 
and ignorance of the Act on the part of these authorities.
Some improvement is recognised, as the result of personal 
communication and a good deal of persuasion on the part of 
the inspectors, who in many cases have taught the local 
authorities what their duties really are. It is evident that 
it will be some time before Colonel Majendie and his staff 
will have gone over all the land, so as to instruct the autho
rities everywhere as to their responsibilities under the Ex
plosives Act. It fails to be generally understood that the re-

any hitch should have occurred with regard to the produc
tion of a class of explosives which appeared to be rapidly 
advancing in public favour, and to promise a number of 
useful applications. We can only hope that in the course 
of the present year better progress has been made with 
this class of explosive.

LEGISLATION AND ELECTRIC LIGHTING.

It has long been held, and it has often been said, that 
nothing but the state of the law prevents electricity from 
playing an important part in the lighting of towns. There 
is, we are.assured, plenty of money ready to be invested in 
schemes for illuminating streets, and squares, and public 
buildings, and houses; but no one will invest while town 
councils and corporations can buy up installations before 
they have made an adequate return to those who have 
invested capital in constructing them. It is hoped that a 
change will be made in the law, and Bills have been 
brought before Parliament for the purpose. Nothing has 
been heard about them recently, because the Dish question 
has engrossed the entire available political energy of the 
nation. It is, however, worth while to consider whether 
any reasonable change in the law can enable electricity 
to supplant gas. No doubt exception will be taken to the 
words “ supplant gas,” and we shall be assured that gas 
will not be ousted, only its use will be altered. It will be 
employed for heating purposes and to produce motive 
power. We must take this assertion cum, grano sails. If 
a great city or a small town is lighted by electricity instead 
of by gas, it is not easy to see how the demand for gas can 
remain unaffected; and we have no doubt at all that, under 
the circumstances, it will be affected, and very seriously 
affected. This, however, we may suffer to pass; only 
it must not be forgotten that the gas companies will range 
themselves against electric light companies, and put diffi
culties in their way. Let us suppose, however, that legis
lation becomes very favourable to electric lighting, and see 
whether we shall be any nearer to success.

We have not the least doubt that if the law were altered, 
a number of companies would at once spring into exist
ence, having for their object the construction of installa
tions in towns and cities. It is very easy to get money 
for any undertaking recommended to the public by 
respectable men of sufficient standing. But the question 
still remains, How far can any alteration in the law affect 
the position of affairs? As matters stand now, electric light 
companies have plenty of time before them for earning 
dividends or losing the whole of their capital. They have 
opportunities in plenty for proving that their undertakings 
can pay, provided they do pay. Of these opportunities 
they have not availed themselves, and we know that the 
history of the movement, taken in conjunction with scien
tific facts, proves that so long as gas can be had for half a 
crown per thousand feet, electricity cannot compete with 
it commercially. So far as is known, under the most 
favourable circumstances, incandescent lighting costs as 
much as gas at five shillings the thousand feet, and it may 
cost a great deal more. Arc lighting is, light for light, 
much cheaper than gas, but the most has not been made of 
arc lighting. On the contrary, so much has been done to 
discredit it, that incandescent lighting is certain for a long 
time to come to be imperatively demanded in all schemes 
for street lighting in Great Britain. This means cost; and 
in one word it may be said that electric lighting is too 
dear to find favour with the public. In places where gas 
is also dear it stands a good chance of adoption ; but such 
places are small, and few and far between.

The success or failure of the electric light in the future 
thus turns not on legislation but on cost. If the cost of 
producing the light can be diminished, then all may be 
well. If it cannot, then there is no future before the elec
tric light in this country which will justify the formation 
of large companies. We do not express any opinion as to 
whether the cost can or cannot be reduced; that is a ques
tion which we are not called upon to deal with in this con
nection. The fact, for the acceptance of which as a fact we 
contend, is that electricity cannot compete with gas in cost, 
and that unless it can be made so to compete, it cannot be 
made to pay. It is well known that the only chance of reduc- 
tionin cost which electricity has lies in its extended adoption, 
but that adoption cannot possibly be secured unless it can 
be shown that such adoption will be to the distinct advan
tage of those who take it. Numerous attempts have 
been made to light districts and towns, and they have one 
and all failed. The history of the lighting of Holborn 
with the incandescent light, and of the Embankment and 
the City with arc lights, is well known. Of the original 
companies formed in 1881 few remain. It is easy to say 
that their arrangements were not perfect, and that money 
was wasted. All that is quite true. But if money had 
not been wasted, and the arrangements had been as perfect 
as possible, the result would have been the same. The 
electric light could not compete with gas in price. It 
remains to be seen whether it ever can be made to compete 
in this country. No better illustration of the effect of the 
price of gas on electric lighting can be had'than is supplied 
by America. In that country gas is very dear—about 
three times as dear, indeed, as it is with us—and arc light
ing is employed on a very extensive scale to light 
towns and cities. For the most part, mast lights are used, 
and the result is pronounced satisfactory, although arc 
lamps are freely employed of so indifferent a quality 
that their use would not be tolerated for a moment in 
this country.

But although for general lighting purposes we see little 
hope that electricity will be found suitable, the contrary 
is the case as regards small installations. The electric 
light will always be popular as a luxury. It can no 
more compete with gas than beer can compete with cham
pagne; but for all that very large quantities of champagne 
are drunk. The use of electricity is rapidly extending 
in private houses, in ships, and in factories. Makers 
of electrical plant are very busy, and no doubt our readers 
would be surprised to hear how many dynamos in the 
week some of the leading firms are turning out. But all 
this is entirely independent of the Legislature. It is 
a line of business that will pay for pushing, and it will

of potassium. Dr. Duprd remarks that this chemical com
pound, on account of the readiness with which it lends 
itself to the production of powerful explosives, offers a 
great temptation to inventors in that line, and many 
attempts have been made to put it to practical use, but so 
far with only very limited success. The reasons for this 
are given, one being that chlorate of potassium is a very 
unstable compound. In the autumn an explosion took 
place during the experimental manufacture of a new kind 
of gunpowder invented by Mr. Nordenfelt. Experiments 
conducted by Mr. C. N. Hake, in Dr. Dupre’s laboratory, 
showed a serious danger at one stage of the manufacture, 
due to the use of bi-sulphide of carbon.

The number of accidents by explosion and fire of which 
Colonel Majendie’s department had cognisance during the 
year was 133, causing 31 deaths and injuring 74 per
sons. These figures are below the average. The most 
remarkable dynamite accident of the year was that 
which occurred at Larne. Nine years ago an old hulk 
named the Essequibo, which had been used as a 
dynamite magazine, was abandoned and lay at the 
mercy of the waves and tides. After the old craft had 
served all the nine years as a store of firewood for the 
neighbourhood, the remnant of the hull was visited by 
two men, who set to work to break up the iron pump 
which yet remained. It appears that in this pump was 
some nitro-glycerine, which had exuded from the 
dynamite in years gone by. The circumstance was wholly 
unsuspected; but as the men were striking the pump with 
a sledge-hammer there was a violent explosion, and the 
two men were killed. The incident may be taken in con
nection with the sinking of a floating magazine with 50 tons 
of dynamite and blasting gelatine at Holehaven, contiguous 
to the Thames. The cargo was ultimately recovered, except 
that a large quantity of nitro-glycerine escaped from the 
dynamite into the water, and mingled with the mud of 
the creek, “ where it formed an exceedingly dilute and 
ever-weakening sort of dynamite.” The blasting gelatine 
lost none of its nitro-glycerine, even where the submer
sion had lasted for two months, and it appeared to sus
tain no injury whatever, thus showing its superiority to 
dynamite in respect to its non-liability to be damaged by 
water. Concerning blasting gelatine and gelatine dyna
mite, the report tells us that the manufacture of these 
explosives has been actively pursued during the past year, 
but the results are not yet altogether satisfactory, and 
considerable quantities have been seized. Unless the pre
scribed tests are complied with, the issue of the material 
will have again to be suspended. Regret is expressed that

over
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engine and boiler situated in the basement of the front buildings. 
Everything went on as usual during the forenoon, and the explo
sion took place about fifteen minutes subsequent to the start 
after the dinner hour. The whole of the front buildings is 
completely wrecked, as much so as if a large quantity of gun
powder had been exploded in them. As is the usual case with 
such disasters, the men whose evidence would be most valuable, 
namely, the fireman and man in charge of the engine and 
machinery, were killed on the spot. It is remarkable that a 
greater number of lives were not sacrificed, as the explosion took 
place close alongside a busy thoroughfare, and the disaster 
supplies one more example of the dangers to which the public 
are exposed as they pass through some of the streets—dangers 
hidden from view, and absolutely beyond the control of any 

those responsible for the safe condition and working of 
steam boilers situate close to public thoroughfares. We 
give rough but sufficient sketches of the boiler. It was an 
ordinary Cornish boiler, 14ft. long and 5ft. in diameter, 
the flue being 2ft. 9in. diameter. The shell was made 
up of four rings of plates single rivetted in the ring 

The back end of the flue is made of two plates, a crown

extend, and with due care prosper, especially if those 
engaged in it do not indulge in the agreeable trade opera
tion graphically entitled “ cutting each other’s throats.” 
They will also do well to avoid committing financial 
suicide by charging too much. Legislation might very 
well be allowed to sleep at present, and meanwhile every 
legitimate effort should be made to reduce the cost of 
electric lighting, and to impart to it that flexibility and 
certainty which it has rightly or wrongly the reputa
tion of lacking at present. There is still plenty of work 
to be done by the electrical engineer; but its legiti
mate amount will, we think, be very little affected by Acts 
of Parliament.

tory lectures to its exhibitions. This year the council has made 
arrangements by which the makers of mowing and reaping 
machines and implements may be shown at work, and tickets 
are granted to exhibitors for re-admission to the show, of 
those who go out to see these implements at work. Except 
for the very bad weather that has so far attended this 
meeting, it will no doubt record greater progress during the 
present than in the past year. To some of the articles exhibited 
we shall refer in another impression.

PATENT LAW AMENDMENT.

Tiie Lord Chancellor’s Bill “toremove certain doubts respect
ing the construction of the Patents, Designs, and Trade Marks 
Act, 1883, so far as respects the drawings by which specifications 
are required to be accompanied,” is a measure which has been 
rendered necessary to cover the bungling of the Board of Trade 
officials. For a long time past these gentlemen have been 
advising their clients that it is possible to utilise the drawings 
filed with the provisional specification for the purposes of the 
complete specification. Persons have been informed that the 
words, “ the drawings referred to are those lodged with my 
provisional specification,” would be quite sufficient, and that 
the expense of preparing another set of drawings for the 
complete specification would thus be saved. It will be a 
matter of astonishment, even to those whose acquaintance 
with patent law is limited to a knowledge of elementary 
principles, how any clerk in the office should have been ignorant 
of the rule—often laid down by the Courts-—that a specification 
must be complete in itself, and that no other document can be 
called in to explain the nature of the invention claimed. The 
Bill consists of two clauses only, and simply enacts that it shall 
be lawful to refer in the complete specification to drawings filed 
with the provisional specification; and further provides that the 
validity of patents heretofore sealed shall not be disputed on the 
ground that the complete specification was unaccompanied by 
drasvings, but only referred to those lodged with the provisional 
specification. That such a measure is highly necessary to settle 
the validity of existing patents admits of no doubt, but this 
continued “ tinkering ” of the Patents Act is to be deprecated. 
This is already the second amending Act to a statute which only 
became law in August, 1883.

save
MECHANICAL WORK IN THE CHEMICAL TRADE.

The era of low prices and the competition between processes 
are bringing about a more general adoption of mechanical work 
in place of hand labour in the chemical trade. On the Tyne the 
industry is still of very great importance; but the alkali manu
facture by the old Leblanc process meets at present with the 
very fierce competition which the growing use of the ammonia 
process at home and abroad brings about. Hence the attempt 
to use machinery more in the trade; and now three kinds of 
mechanical decomposing furnaces are at work in three different 
chemical establishments on Tyneside. In one instance the Jones 
furnace is exclusively used, having banished the older hand 
furnaces entirely. In a second establishment the Mactear 
furnace is employed, and four of these do che whole of the 
work. And it is now stated that the St. Bede chemical works 
at East Jarrow—where an experimental furnace on a novel plan 
was erected two years ago—the whole of the decomposition of 
salt is effected by five mechanical furnaces, the use of the hand 
furnaces being abolished. It is the contention of the users of 
these furnaces that they produce more bleaching powder from a 
given quantity of salt; and it is to that article that the 
chemical manufacturers have now to look for profit instead of 
to soda crystals. It is also claimed that the sulphate produced 
by the mechanical furnace is purer than that made by the hand 
furnace. It is not so much a question of the extent of produc
tion with these furnaces, for the old hand furnace would decom
pose from sixty to sixty-five tons of salt per week, whilst some 
of the smaller of the mechanical decomposers treat only from 
seventy to eighty tons, though others of the larger ones treat 
more than double that quantity. But the labour employed is 
much less, and there is the possibility of the use of a cheaper 
quality of fuel, and in one or two of the mechanical decom
posers it is claimed that there is also a saving in the use of sul
phuric acid. In all it has been said that there is a gain of 
from thirty to forty per cent, in the use of the latter kind over 
the hand furnaces—that is to say, that the cost of decomposi
tion is reduced to that extent. When it is remembered that 
the price of soda crystals has fallen from £4 in 1869 to about 
£2 at the present time, it is evident that there is a great need 
for the cheapening of all the processes of manufacture. One of 
these processes is that of decomposition, and it is evident that 
so large a saving in that process must tend to the reduction of 
the total cost of production; and a further reduction in that 
cost has been gained by the obtaining of salt in South Dur
ham instead of in Cheshire, whilst another raw material— 
sulphur—has also been reduced in price, so that the Leblanc 
makers have a partial counterbalance for the fall in the selling 
price of soda. But it is only partial; and if that method of 
manufacture is to survive, it will only be by the further reduc
tion of the cost of production. It is possible, indeed, that the 
price of soda may increase; but of this there is not at the 
present time much isgn,and thus every employment of machinery 
a distinct gain to the trade—which needs it.

seams.
plate and a bottom one, both of the same breadth appaiently, 
and the left-hand longitudinal seam of rivets, looking forward, 
is on a level, or two or three inches above the level of, 
the top of the grate bars, the other being the 
below them. A diametric line across the flue would 
pass apparently through the centres of the rivets and form 

angle of about 20 deg. with the horizontal level of the 
grate bars. As will be seen by the illustration, there is a steam 
dome of the ordinary flat top shape on the third ring of the 
shell counting from the back. The boiler was provided with three 
lever safety valves, one on the steam dome and a pair of valves 

forked casting secured to the shell; all three were accessible, 
and their loads could be altered without difficulty. There was

same

an

on a

a steam gauge, supposed to be correct at the time of the ex
plosion. The back end plate had but one gusset stay situate 
directly over the flue; it was secured to the back p’ate by a pair

m
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Differential and Integral Calculus. Prof. A. G. Greenhill.
Macmillan and Co., 1886.

Prof. Greenhill’s experience at Woolwich has taught 
him the mathematical needs of engineering students. This 
book is better suited to satisfy such needs, and those of 
students of physical science in general, than the other text
books on the calculus that have come under our notice. 
The greatest advance seems to lie in this, namely, that the 
student is not called on to forego the study of the useful 
elements of integration until he has completed in full 
detail all the ramifications of the study of the differential 
calculus. A great deal of the latter the practical student 
will never make any use of. If he applies the calculus at 
all, he must use simple integration almost from the outset 
of his scientific applications. There is no difficulty of any 
kind in carrying on the two parts of the calculus simul
taneously, and it is really a great hardship to the practical 
student that he cannot find treatises to help him in doing 
so. From an educational point of view there is great 
advantage in this method. The student learns early the 
chief object and utility of the calculus, and consequently 
takes a more eager interest, and is inspired to greater 
efforts and greater belief in the benefit he is likely to 
derive from his efforts. Again, there is no study in which 
practice of the art is more necessary than that of the 
calculus. Now, by carrying on the integral side by side 
with the differentia], the field of apt and interesting illus
tration and example is enriched and extended in an im
mense degree ; it becomes, in fact, at once fascinating to 
every mind endowed with scientific tastes.

Secondly, this book gives geometrical illustrations and 
proofs of all the most important results. This method of 
proof is so much more easy and convincing to many minds 
that we regret that it has not been carried a good deal 
further than it has been. Thirdty, the most important 
and useful results are gathered together into tables, which 
will be of much use for reference. We would suggest 
that this feature also might be further developed in a 
future edition, and if all these tables were collected 
together at the end of the book they would become still 
more useful. Every one habitually using the calculus 
should have beside him as complete tables of reference of 
this sort as he can possibly get. Again, elliptic and hyper
bolic direct and inverse functions are dealt with along 
with and in correspondence with the ordinary circular 
functions. The extra difficulty so introduced is very small, 
while the completeness and symmetry of students’ know
ledge is greatly added to. The explanation of many 
modern physical applications is another important and 
useful feature of the book.
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THE BATH AND WEST OF ENGLAND AGRICULTURAL SHOW. PLAN

of angle irons, the gusset having been put between the angles
There were no stay rods or bars 

longitudinally; neither are there any cross tubes in, or stiffening 
rings on, the flue. The boiler was purchased about three years 
ago by Mr. Mattison, second-hand; he had it examined at the 
time of purchase by an engineer. The previous history of the 
boiler, or who made it, is not as yet known. As far as the con
dition of its remains at the time we visited it enabled a judgment 
to be formed, the shell plates seem 
thick. The two front rings of the shell do not seem to have 
sustained any injury. The boiler appears to have been set in 
the usual way on two seating walls. The two back rings of the 
boiler are nowhere to be seen, portions of them have evidently 
been blown away to some distance, and perhaps other parts are 
buried in the ruins of the building. The first rip seems to have 
taken place in or close to the third ring seam of rivets, as the 
rivets remain intact, the second ring plate being simply torn 
away from them, a small fragment of the second ring, just about 
where it rested on the seating wall, still remains, and is 
much corroded. With rust and scale on it, it was not more 
than lin. thick in all, and if these are removed there cannot 
be more, probably not as much as gin. thick of actual plate. 
The surface of the third ring plate on the same line 
is also corroded, there being large scales needing little 
stress to peel them off. This patch of corrosion is about 
Sin. or lOin. long by 3in. or more wide. As the remains of the 
boiler lay when we visited it, the corresponding parts of the 
shell plates at the other side were buried in rubbish, and there
fore no opinion can be formed of their condition till the shell is 
cleared for examination. As will be seen from the illustration, 
the two back rings in exploding tore away from the end plate, 
which will be seen to be bent back to a right angle above the 
flue. The gusset is gone with the ring plate, and the bending 
of the end plate made two cracks in the back of the bend, one at 
each side of the flue. The flue itself is in perfect condition in 
every way. It seems new, and was probably put in the shell 
before the boiler was sold as second-hand. There is not the 
least indication of shortness of water, the flue is perfectly clean, 
and, as far as can be seen, so is the shell. The workmanship of 
the boiler
informed us that the boiler was worked at a pressure of from 
25 lb. to 35 lb. per square inch—a very moderate pressure for 
the boiler when in good condition. He never had any trouble 
with it, no leakage, no need for repairs, and the boiler was not 
driven or overworked. Of course, as the affair is sub judice, we

The Bath and West of England Society’s Show on the Durd- 
ham Downs, near Bristol, and nearer Clifton, is one of the 
largest ever held by this successful Society, and is one which 
shows how very highly its gatherings are esteemed by the agri
culturist, and by all those who supply his requirements. Agri
cultural engineers and implement makers are there in numbers 
and in quantity of exhibits which equal the array of the Royal 
Agricultural Society, and popular appreciation of the energetic 
action of the Society is shown by the fact that the number of 
its members is increasing, while, as we mentioned last week, the 
members of the Royal Agricultural Society are decreasing very 
rapidly, the reduction being no less than 173 last year. The 
Bath and West of England Society has now reached a level 
which is favourably comparable with that of the Royal Society 
—at least, so far as its shows and its public work are concerned.
At one time this would have been almost impossible, but 
ditions have been altered. The shows of both Societies are now 
on exactly the same footing, and as one is held about a month 
earlier than the other and in a different part of the country, 
there is nothing to prevent the equality of the two Societies in 
the positions they now hold, or, at all events, in the rdle they 
now play, namely, that of a fair. The gipsy and travelling 
clown element is absent, but as an outdoor collection of things 
to be exhibited and sold, these shows are the modern representa
tive of. the old fairs, everything being under one management, 
and visitors making one paymentinsteadof payments to numerous 
exhibitors. The modern fair differs from that which it has dis
placed chiefly in the amount of education and practical appli
cation of. science displayed, and most of this shows itself 
in the engineering parts of the show. Substantial encouragement 
in this direction has, however, now ceased, and as fairs or markets, 
the shows of the two Societies must be admitted equal; except 
for the bad weather the Bath and West might certainly have 
expected this year much greater patronage than the Norwich 
meeting. The scientific and experimental element which dis- 
tinguishes the modern show is this year more especially exem
plified at Clifton by the results of the ensilage experiments. On 
this subject the Society has been doing important work, and has 
arrived at definite results. The only regret that machine- 
makers will feel when they learn the results of the 
experiments, is that chaffing the crop does not appear to 
offer or. secure any advantage. Simple and effective 
of pressing in silos are, however, required, and will, no doubt, 
be extensively used. The Royal Agricultural Society has also 
been at work on this subject, but it is because this Society has 
ceased to do any noteworthy work of this kind, as illustrated by 
the trials of years past, that it has fallen to the position of a 
Society chiefly known by its organisation of a yearly fair or
market for the exhibition and sale of cattle and pigs and agri- On Monday last a boiler explosion took place in the East-end 
cultural machinery, the costs being chiefly paid by the makers of London, causing the instant death of two men, dangerous 
of engines, machines, and ploughs, and by visitors of the injury to two, and injury to several others, more or less
holiday-making kind. The Bath and West of England Society serious. The boiler in question was the property of Mr. g'tvc'-dcj
has been awakened, to this fact, and is, under its present Mattison, bedding manufacturer, carrying on business in METALLIC SLLLi ERS.
management, breaking ground in several directions, and it Rhodeswell-road, Stepney. The premises comprised three On page 438 we give the first of a series of engravings of the 
appears to be the intention of. the Society to do as much houses and shops fronting on to the street, and a large three- metallic sleepers described in the report of a technical commis- 
experimental work as its funds will permit, and to add explana- floored building behind. The machinery was driven by an sion of the Society of German Railway Directors.

and secured with five jivets.

originally to have been fin.
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must for the present refrain from comment upon it. The Board 
of Trade inquiry began on Thursday, but no expert evidence is 
yet available. The testimony supplied by the boiler is as usual, 
that the explosion was caused by weakness due to corrosion.

THE EAST-END BOILER EXPLOSION.
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My clients having large business connections, both in England and on 

the Continent, I need hardly say that such statements as these, dissemi
nated, as they will be, through the English and continental press, are 
calculated to do them immense harm by entirely destroying their credit. 
It is difficult at present to estimate the damages which will ensue, but 
my clients think that £10,000 will hardly be sufficient to cover what they 
will ultimately lose, and have instructed me to institute an action against 
you for that amount.

I shall be glad to know the names of your solicitors, 
and so on. The mischief that is done by a thingof this sort cannot 
be repaired by an apology, because that may happen without any 
subsequent blame attaching at all to the editors of The Engineer, 
which did happen in this case. Some malignant people, because 
there was no doubt about it, thought it desirable to send copies 
marked in red ink of this thing to their customers. The Elsinore 
Company and others, foreigners, to whom, of course, afterwards 
the contradiction should have come, never got it, and the result 
of thatis that my clients’credit was irretrievably damaged. Under 
these circumstances they get an answer from the office of The 
Engineer, which also I will read—

Office of The Engineer, 163, Strand, London, W.C.
13th January, 1886.

The Editor of The Engineer presents his compliments to Mr. Parring- 
ton and acknowledges receipt of his letter of the 11th instant. The 
Editor regrets exceedingly the statement reforred to, which upon enquiry 
he finds from his local correspondents to have been written under a mis
apprehension of the facts.
That is quite certain.

It seems that Messrs. Casebourne’s affairs were a matter of common 
conversation on 'Change, in consequence of the firm having taken some 
of their more considerable creditors into their confidence.
I believe I shall be in a position to call before you several persons 
who were men acting on ’Change at that time, and who will tell 
you so far as they know that it was never mentioned on ’Change at 
all; the whole thing was kept private and a secret, and I believe I 
shall be in a position to trace the precise channel of the man by 
man through whom they got the information which they after
wards made public, and wliich they got in a private way. “It was 
a common talk on ’Change ”—that is the excuse.

The Editor repeats that he very much rogrets the occurrence, and will, 
of course, be glad to give equal publicity to a contradiction of the report. 
He proposes to insert in a prominent place in this week’s issue a statement 
in the form enclosed, if approved by Mr. Parrington’s client; and doubt
less with this reparation Messrs. Casebourne and Co will bo satisfied. 
The Editor would ask for a reply by telegraph, as The Engineer goes to 
press on Thursday night.

That is just the whole tale over again. Gentlemen, you are bank
rupts. We are nothing of the sort. Are not you? then I will insert a 
contradiction with which you will be abundantly delighted; who 
may see the first I do not know, and I don’t care, and who sees the 
contradiction is a matter of equal insignificance and unimport
ance to me. It is sufficient to me that I have contradicted the 
report, and so rub up the whole sore over again. Now, gentlemen, 
accordingly what they did was they inserted this correction. If 
they were going to insert a correction—I don’t know how it 
strikes you, but I should have thought that all they need have 
done was to say, we find that we were entirely misinformed with 
regard to Messrs. Casebourne and Co., and we exceedingly regret 
having put in a statement for which there was no proper foun
dation. But, gentlemen, with regard to newspapers I daresay 
you have observed infallibility is their foible—their weakness— 
they cannot be wrong, and if they have been wrong they 
must show you how near they were to being right. If they

actually bankrupt, but he has had a tremendously heavy knock, 
and beyond that, which perhaps he will get through, because 
that is what it amounts to. Then you say: “Now, my dear 
Sir, the thing I said afterwards when I said you were a bank
rupt does you infinitely more benefit than the damage that was 
done to you by telling the whole world that you were.” That is 
their notion, and in accordance with that they have afterwards 
taken into consideration, calmly, in the office of The Engineer, 
how much it damages people in good credit to spread over the 
world the news that they have failed in business. They have 
estimated, and they think that about £10 10s. is the damage it 
does to a man. Now, how absurd it is; but that is the amount 
which accordingly is paid into Court. Take the apology, gentle
men, if you like, as being the best apology that ever was made. 
They say the damage you do to a man by a thing of that sort is 
£10 10s. worth of damage. Then they avail themselves of the 
provisions of a statute, and they claim assistance through it 
which has been provided on behalf of newspapers; that when 
it can be shown that anything has been put in a newspaper that 
is defamatory, there are four different requirements to enable 
them to take advantage of the statute. The first is that it was 
put in without actual malice, which in this instance I do not 
seek to suggest; secondly, without gross negligence; thirdly, 
that there has been a full apology; and fourthly, that 
there has been full amends, and in that case the 
newspaper may be defended. That is quite right. Now, 
let us see. You know these people, “ Our own Corre
spondents,” get news of tittle-tattle — as was the case in 
this instance; according to their own version of it, even if 
it was true, thus they pick up news in any way that they can. 
This was simply something whispered about on ’Change, and 
without any further foundation than that they put in the formal 
announcement which I liaye read to you. They do it without 
searching: they do it without inquiry at the office of Case- 
bourne’s ; without inquiry from anyone of these three people, 
who were the only persons concerned so far as 1 know; but at 
all events they do it without attempting to find out whether 
there was any official announcement of the sort; and I think you 
will say that has not been done therefore without gross negligence.

Now as to the apology, I think I have said all I want to say. 
Do you, gentlemen, think that that is a fair apology or not ? 
Suppose it is for a moment. The fourth thing is that they should 
make amends. They have made amends from their point of 
view, and the amends they make is, as I have told you, £10 10s. 
They ask you to say that that is enough. It’s a matter of fact that 
this was practically ruin to Messrs. Casebourue and Co.; is simply 
ruin. I would notgo through the figures which I shall have to give 
you hereafter, but you will find from that moment their credit 
was stopped; and I shall be in a position to bring before you 
people who will tell you that they declined to give them credit 
afterwards, solely on account of that matter which appeared in 
The Engineer. You are men of business, and I need not 
tell you that that is simply fatal to any man. It was prac
tically fatal to Messrs. Casebourne, and has produced for 
them the very worst consequences. Gentlemen, I ask you 
in this case to assess such damages as you think Messrs. 
Casebourne and Co. are entitled to for the injury which 
has been done to them in consequence of this libel which 
appeared in the defendant’s newspaper. I will now, with the 
assistance of my learned friend, call the evidence before you.

Mr. George Edward Casebourne sworn : Examined by Mr. 
Robson. Q. You are an iron merchant carrying on business at 
West Hartlepool ?—A. Yes.

Q. In partnership with Mr. Robinson, the other plaintiff in 
this case ?—A. Yes.

Q. You have carried on business there for about ten years, I 
believe ?—A. Yes.

Q. And in partnership you have carried on business for about 
three years ?—A. Yes.

Q. Under the name of Casebourne and Co. ?—A. Yes. G. E. 
Casebourne and Co.

Q. You have had considerable connections both in England 
and abroad with many persons in the iron trade ?—A. Yes.

Q. And among your foreign customers was a firm calLd 
Samango ?—A. Yes.

Q. Whereabouts did they carry on business ?—A. In Genoa 
and Buenos Ayres.

Q. Now, I think at the end of 1885 you were under contract 
to supply a cargo of 1500 tons of iron to the order of Samango 
at Buenos Ayres ?—A. Yes.

Q. And you purchased that cargo from Dorman, Long, and 
Co.?—A. Yes.

Q. I think I may lead as to this ? While that cargo was 
being loaded, or after it had been loaded, Samangos dishonoured 
a bill which was current which you had got in payment for the 
previous cargo ?—A. Yes.

Q. Did you then take steps to have this cargo stopped ?—A.

LEGAL INTELLIGENCE.
IN THE HIGH COURT OF JUSTICE—QUEEN’S BENCH 

DIVISION.
Yorkshire Spring Assizes, Leeds, Wednesday, May 19th, 1886.

Before Mr. Justice Cave and a Special Jury.) 

Casebourne and Another v. The Engineer Newspaper.

[Transcript from the shorthand notes of Messrs. Corf eld and 
Hcrsce, 22, Chancery-lane, London.]

Mr. Waddy, Q.C., and Mr. Robson appeared for the plaintiff; 
a id Mr. Lockwood, Q.C., M.P., and Mr. Cyril Dodd were counsel 
for the defendants.

Mr. Waddy: May it please your Lordship, gentlemen of the 
jury, in this case my clients, the plaintiffs, are engineers, 
carrying on their business at West Hartlepool. The defendants 
are the proprietors of a newspaper which, as I am given to 
understand, has a very wide and influential circulation, especially 
among persons belonging to the same trade and profession as 
that to which my clients belong. The newspaper in question is 
called The Engineer, and has a circulation not only in this, but 
also in other countries. What we complain of is a paragraph 
that on a certain day appeared in The Engineer. I will read 
it through to you without note or comment, and then I will tell 
you the circumstances under which it arose, and ask you to 
observe how the language of this libel is so framed and shaped as 
to entirely misrepresent the real facts and be about as damaging 
as it can be:—“The North of England.”—(“From our own cor
respondent.”)—“The failure has been announced of Messrs. G. E. 
Casebourne and Co., iron merchants, West Hartlepool. A heavy 
bad debt which they had made with a large customer at Genoa 
is said to be the cause. Two or three Cleveland firms will suffer, 
but not to any great extent. A vessel laden with over 1000 tons 
of section iron was just about to leave Middlesbrough on account 
of Messrs. G. E. Casebourne and Co., when she was stopped by 
the manufacturers. It is thought that there will be sufficient 
assets to pay a good dividend to all those who have unfortunately 
become involved.” Anything more circumstantial than that, 
anything more clean and complete of the sort, I should think it 
would be impossible to imagine. It is not that they are in 
difficulties. It is not, as you and I have sometimes seen, con
cealed under any cloud ; it is not, “ we regret to hear, that a 
large firm of iron merchants in the North appear to be in 
temporary difficulties, but it is hoped eventually they will 
succeed in overcoming their troubles.” It is worse still; “ we hear 
that Casebourne and Co. are coming to grief,” but it is boldly 
put forward the failure has been announced formally. Where? 
I suppose the Bankruptcy Gazette. Announced where ? Posted 
up on ’Change, it is so very formal. And then it goes on to 
give that particularity with regard to it which is extremely 
interesting no doubt to everybody else, but not particularly 
satisfactory to Messrs. Casebourne. They know all about it. It 
is “ a heavy bad debt which they had made with a large customer 
at Genoa.” “Two or three Cleveland firms will suffer,” but 
luckily for them, “ not to any great extent.” They know how 
the thing has come to a head. Then it says : “ A vessel laden 
with over 1000 tons of section iron was just about to leave 
Middlesbrough on account of Messrs. G. E. Casebourne and Co. 
when she was stopped by the manufacturers,” who had found 
Casebournes out and stopped the iron. The whole thing is as 
precise as can be, and it is impossible, I think, to imagine any
thing that could do people greater harm. Now, gentlemen, I 
will tell you what the facts really are. It appeared that there 
was a firm in Genoa of the name of Simango and Co. They 
were people who had been doing a considerable amount of 
business with Messrs. Casebourne. They had ordered from 
Casebourne a quantity of iron, and this iron was actually 
shipped. The precise details of it I will not trouble you with, 
because that is now unnecessary. You shall have that here
after; but I want now simply to give you a broad outline of the 
case. Messrs. Casebourne themselves heard that the Genoa 
firm had come to grief, and accordingly Casebournes themselves 
got an injunction to prevent the ship, which had got her papers 
complete, from clearing out and marching off with the cargo 
which Casebournes were buying from a firm of Dorman, Long, 
and Co., and they would have to pay Dorman, Long, and Co. for 
this iron which they were selling to Simango, and which they 
naturally wanted to stop. But inasmuch as there would be a 
large amount to be paid to Messrs. Dorman, Long, and Co., from 
whom they had purchased the iron, and they could not recover 
the money because of the Chancery proceedings, it is clear, for 
some time, and although they would save their money eventually, 
they would be out of pocket to the extent of the whole 1000 
tons of iron. Under these circumstances Messrs. Casebourne 
did what perhaps you would think any person of honour and 
respectability would do—that is, they determined they would 
immediately state these facts to the two or three persons who 
were alone creditors of theirs to any extent, and have a private 
meeting of these two or three persons and tell them the posi
tion they were in and see what they thought. Accordingly they 
wrote a private letter to the three persons, Messrs. Fry, I’Anson, 
and Co., of Darlington, and two others whose names I forget; 
but it is unimportant as to which of these three persons they 
sent their private letter, and this is the whole foundation for 
that paragraph which was—

Wo very much regret to inform you that, owing to a heavy loss, we are 
unable to meet our engagements. Our creditors are only tin ee, viz , 
Messrs. Dorman, Long, ana Co., Middlesbrough ; the owners of the West 
Hartlepool Ironworks ; and Messrs. Fry, I’Anson, and Co., Darlington. 
As we wish to lay a statement of our affairs before you, we shall feel 
greatly obliged if you will meet at the offices of Messrs. Dorman, Long, 
and Co.

have said a thing they ought not to have said they can
not help telling people, “though we were wrong, yet after all 
there was some little ground for it.” Now listen to what 
they have said. “ Correction: We regret very much the 
statement made in the letter of our North of England corre
spondent which appeared in our last impression, to the effect 
that Messrs. G. E. Casebourne and Co., of West Hartlepool, had 
failed.” That is all right. Now then, are they going to show 
there is no truth in this ? No. “ It appears that a large foreign 
customer of that firm had stopped payment, but we are informed 
that Messrs. Casebourne and Co., beyond being sufferers by the 
loss”—whose business was that?—“are not affected in their 
business, and that the steamship to which reference was made 
was not stopped by a creditor, but by Messrs. Casebourne them
selves. We repeat our expression of regret that the passage in 
question should have appeared in our columns.” Why on 
earth, when they were about it, they could not just 
simply put in a simple apology and have done with it, I don’t 
know. That was the least they could do; but they must go on 
telling all the world that with which the world had no business 
—that Messrs. Casebourne and Co. were in the unfortunate 
position of having a large foreign customer of their firm stopping 
payment and were sufferers by it. Why they must stick that 
in, I declare for the life of me I don’t know, except, as I said 
before, that newspapers have infallibility for a sort of foible. 
There it is. They may have the benefit of that apology, such as 
it is, and you will put all the weight on it which it deserves 
afterwards, no doubt, under the guidance of my learned friend. 
They send us a copy of that, to which the answer is telegraphed 
back—

Wo must leave it to your discretion what you publish by way of retrac
tion ; cannot accept it as reparation for so serious an injury.

Then on the 14th the letter is written, which I need not read, 
became it is practically an enlargement of the telegram. I 
do not read it, but I will put it in, because there is nothing to 
be kept back that I know of. Then there was some other corre
spondence which also will be put in, but there is one letter only 
which I propose to read to you, because I think it shows the 
spirit in which these gentlemen have been dealing with the 
matter, and because I think it will bear upon the manner in 
which you will deal with it. I will read one portion to intro
duce it. Mr. Parrington wrote:—“ Mr. Head called on me 
yesterday.” He was, I believe, the gentleman who was really 
responsible for this, the North of England correspondent, who 
got this information and then made it public in this way, and it 
clearly stated it was announced that they had failed.

Dear Sir.—

Yes.
Q. And it was stopped ?—A. Yes.
Q. After that appeared in The Engineer of the 8th of 

January—this paragraph which you have heard read ?—A. Yes.
Q. Before the appearance of that paragraph, Mr. Casebourne, 

you had been able to buy goods on credit from various firms ?— 
A. Yes.

Q. After the appearance of that paragraph were you able to 
buy goods just as previously on the same terms ?—A. No, the 
terms of payment altered. I was not able to buy on the same 
terms.

Q. Tell us the firms with whom you had been dealing in 
getting goods on credit. Give us some of their names.—A. 
Itay, of Sunderland.

Q. Just give us the names of some others.—A. Casper and 
Co., of West Hartlepool; the Stockton Malleable Iron Co. ; the 
Steel Company of Scotland ; and the Consett Ironworks.

Q. Let us take the Steel Company of Scotland, that is one of 
those you have mentioned.—A. Yes.

Q. Have they made any difference with regard to the terms 
on which they sold goods to you since the appearance of that 
paragraph ?—A. At first they did.

Q. When the paragraph appeared did they make any differ
ence with regard to the terms on which they sold you goods ? 
—A. Yes.

Q. I think there is a letter of 14th January that you received 
from them ?

Mr. Lockwood : I apprehend, my lord, that that is not the 
proper way to prove this. If my learned friend proves any 
communication from the Scotch Company it must not be by a 
letter written by the firm, but I think the representative of the 
firm should come and say the reason they did it.

Mr. Justice Cave : Yes. I don’t think it can be done in that

These three gentlemen met them, or persons from each 
of these three firms; they talked the matter over, and they 
saw that the matter was all perfectly straightforward. A 
gentleman of the name of Gladstone, a member of one of 
those firms, was deputed to go over to Genoa and to get as 
much as he could out of Simango by way of dividend, and to 
arrange the matter generally, which he did, and there the whole 
matter ended. That is one thing, but it is a very different 
thing, and moreover that was a private arrangement which the 
world had nothing whatever to do with, which nobody in the 
world should have the right to say a word about, but which is 
here changed into “ the failure is announced of Messrs. G. E. 
Casebourne and Co.” I need not read it through again. The 
result of this was that directly this happened my clients were, 
I will not say surprised, but indignant at this, and accordingly 
through their solicitors they immediately wrote to the pro
prietors of The Engineer on the appearance of this week’s 
issue, which was on the 8th of January. This is what they 
wrote—
The Proprietors of Tiie Engineer, 168, Strand, London.

Gentlemen,— I have been consulted by Messrs. G. E. Casebourne and 
Co., iron merchants, West Hartlepool, with reference to the statements 
contained relative to them in your issue of last week, and which I am 
instructed to say are untrue.

Messrs. Caseboume and Co. have not failed. They made a bad debt, 
and the vessel you mention was stopped by them by aji ipiujictiop 
pained at their ipgtanpe from tfie High Coqrt,

Casebourne and Co.
Mr. Head called upon me yesterday urging the acceptance of 

your retraction as complete reparation. I could only tell him that I 
would submit what he said to my clients, and take their further instruc
tions, which I have done to-day. They, however, feel very strongly that 
they should have adequate pecuniary compensation, urging that at the 
very time when business and credit were most essential to them to 
enable them to repair their loss, they have, though perfectly solvent, 
suffered serious loss in both through the statement in your paper.

I am therefore sorry that I shall have no alternative but to issue a 
writ, and if you will let me have the names of your solicitors I will send 
it to them, to save any annoyance.
And so on, to which this is the answer:—

The Editor of The Engineer presents his compliments to Mr. Parring
ton. He is sorry that Messrs Casebourne do not realise—”

Do listen to this, because that is what strikes me as being about 
the finest thing I have heard for a very long time. “ He is sorry 
that Messrs. Casebourne do not realise that the correction which 
appeared in The Engineer must be of infinitely more value to them Mr. Robson : Very wtll, my lord. Q. What terms had you 
than could the erroneous notice be harmful.” I venture to stop previously with the Steel Company ? A. Cash on the 10th of 
there, that I may get my breath, because it is enough to take the the month following delivery.
breath of any man away. You start in a newspaper the statement Q- What variation did they make in their terms when you 
that a man is bankrupt; a week afterwards you write to say, “lam , applied to buy goods from them after the appearapee of t}iis 
gorry I said that bp was bankrupt. Tjie fact is, f find be is pot paragraph ip the paper ?

way.
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Mr. Lockwood : I was just going to ask the witness with 

regard to a comparison of the four months—give me your turn
over for the first four months of 1886 ?—A. I thought it was 
sales you asked me for yesterday. I have not the turnover.

Q. No, this is turnover. Cannot you give me your turnover 
for those months ?—A. We can get it from the books, but it was 
the sales I got out.

Q. Well I put it to you that your turnover for the first four 
months of this year amounts to £12,100 ?—A. Yes.

Q. And your turnover for the first four month of 1885 (that 
is, the corresponding period in last year) amounted only to 
£11,053 ?—A. Yes.

Mr. Waddy: You say “Yes.” Is that so?—A. I dare say 
that will be correct.

Mr. Lockwood : It is not an unfair way of comparison to 
compare the corresponding periods of one year the one with the 
other ?—A. The turnover is an unfair way.

Q. My question was whether it was not fairer to compare 
corresponding periods in the year than to compare the beginning 
of the year with the end of the year?—A. Not with regard to 
the turnover.

Q. Now you have compared the last four months of 1885 with 
the first four months of 1886.

Mr. Justice Cave : He says he has taken out the sales in the 
corresponding months, and that, at all events, will give us some
thing.

Mr. Lockwood : Have you taken out the sales in the first four 
months of 1885 ?—A. Yes.

Q. Will you give me those?—A. £10,600.
Mr. Justice Cave : And the same period in 1886 ?
Mr. Waddy: £3020.
Mr. Lockwood : What, for this year do you mean ?
Mr. Waddy: Yes. I will put the accountant in the box 

presently.
Mr. Lockwood : We will begin with the first months of 1886. 

What do you say your sales for the first four months of 1885 
were?—A. £10,600.

Q. What do you say for the first four months of 1886 ?—A. 
£3020.

Q. Are your books here?—A. Yes.
Q. Are they made up for 1886?—A. Up to the present time.
Q. Up to what date are they made up?—A. The accountant 

will be able to say. I think they are made up to the end of 
April in this year.

Q. Now of the five firms that you have mentioned—Caspar 
and Co., the Steel Company of Scotland, Stockton Malleable 
Iron Company, Thomas Ray, and the Consett Ironworks—in 
1885 what was the total amount of business you did with those 
five firms ?—A. I cannot tell you.

Q. I will put it to you ; it was £1648?—A. Yes; that might 
be correct.

Mr. Waddy : I propose, my lord, to do this. Until my 
learned friend put the specific question, I was not in a position 
to ask the question I proposed ; and I did not think that I was 
in a position to ask it yesterday. Now, my learned friend has 
asked with regard to a specific arrangement made between this 
gentleman and one particular firm.

Mr. Lockwood : I did not ask that.
Mr. Justice Cave : The amount of business was all that was 

asked with regard to the particular firm.
Mr. Waddy : Yes, my lord, and what I propose to show is the 

loss that we have suffered.
Mr. Justice Cave : You may show the difference between the 

two businesses—the business done with them in the correspond
ing period of 1885 and that done in 1886.

Mr. Waddy : Very well, my lord. We have given five illus
trations yesterday.

Q. Was a large proportion of your business done in foreign 
countries ?—A. Yes.

Q. To prove it in that way we should have had to bring 
people from various places abroad ?—A. Yes.

The witness withdrew.
Mr. Mclnlay sworn, examined by Mr. Waddy :
Q. You are an accountant I believe ?—A. Yes.
Q. You have examined the books of the firm ?—A. Yes.
Q. I will only ask you about two questions : We have heard 

the account given by this gentleman, the last witness—have you 
made yourself acquainted with the character of their business ? 
—A. Yes.

Q. You have, in fact, been their auditor for the last three 
years?—A. That is so.

Q. Be good enough to tell me, knowing the character of their 
business, does the comparison of the turnover give a proper 
indication of the damage done?—A. Not at all.

Q. I will not follow it further. What is the proper thing to 
compare to ascertain whether damage has been done them or 
not?—A. The proper thing is to compare the sales.

Q. The actual sales?—A. The actual sales. They may sell 
10,000 tons at one time, but that 10,000 may not be delivered 
for six or twelve months.

Q. They make time bargains?—A. Yes, they make time 
bargains.

Q. Have you taken out the figure my learned friend has sug
gested as a fair one ? I will put it to you at once. Have you or 
not taken out a comparison of the sales of the first four months 
of 1885 as against the sales of the first four months of 1886?— 
Yes.

Mr. Lockwood : Is that by letter ? My learned friend is not 
entitled to it in that way—the communications that passed 
between them. Surely they must come and give direct evidence 
of what they did, and the reason why they did it.

Mr. Justice Gave : He is asking on what terms did you do 
business afterwards ?

Mr. Lockwood : I suppose the contracts were in writing ?
Mr. Robson : The question I am asking is this: What 

variation did they make in their terms after the appearance of that 
paragraph ?—The witness : They required cash against invoices.

Mr. Lockwood : I submit that that is not the proper way to 
prove it. If there were contracts, I suppose those contracts 
were in writing ?—The witness : There were no contracts—they 
were letters, I suppose.

Mr. Lockwood : Letters which constituted a contract ?—The 
witness : Letters only.

Mr. Lockwood : Those letters would no doubt be evidence 
if they were produced by persons who wrote them.

Mr. Justice Cave : The whole question is, what caused this 
change in the terms ?

Mr. Robson : Am I not at liberty to prove the simple fact, 
and leave the inference to be drawn by the jury, by proving 
that they refuse to supply goods on the same terms ?

Mr. Justice Cave: You had better confine yourself to general 
allegations at present.

Mr. Robson (to witness): I may take it there was some 
difference with regard to the dealing with those you bought 
goods from after the appearance of that paragraph ?—A. Yes.

Q. With regard to the persons to whom you sold goods, had 
you any difference with regard to your customers after the 
appearance of that paragraph ?—A. Yes.

Q. Tell us the names of some of the customers with whom 
you had generally dealt?—A. The Flensburg Shipbuilding 
Company.

Q. Your dealings with them during the previous ten years 
had been very considerable, had they not?—A. Yes.

Q. Can you give us any idea of what total your dealings with 
that company has been during the last ten years ?

Mr. Justice Cave : We cannot go into these details.
The witness: £200,000 or £300,000.
Mr. Lockwood : My learned friend is not entitled to get this 

any more than the other.
Mr. Justice Cave: That is what I was saying. The same 

point is involved. If you want to prove that a particular 
customer refuses to deal with him, you must formally prove it.

Mr. Robson (to witness): After the appearance of that para
graph were the remittances from your customer affected at all ? 
—A. Yes.

Q. Tell us in what respect they were affected.
Mr. Lockwood: No. That is the same thing. We cannot 

have that.
Mr. Robson : I submit I am entitled to prove it in this way. 

The appearance of a paragraph of this kind will make customers 
averse to sending remittances, because there might be some 
difficulty with regard to the trustee,

Mr. Justice Cave : You cannot give the evidence in that way.
Mr. Robson : Very well, my lord. What other customers 

had you than the Flensburg Company ?—A. The Elsinore Ship
building Company.

Q. And they have been considerable customers?—A. Yes.
Q. Have you had any dealings at all with the Elsinore Ship

building Company during the three months ?
Mr. J ustice Cave : I have said over and over again that you 

are not entitled to this evidence.
Mr. Robson (to witness): Has there been any difference in 

the general amount of your sales during the last three months ? 
—A. Yes.

Q. Have you your books here to show that?—Yes.
Q. Tell us what decrease there has been during the last three 

months as against the preceding three months in the amount of 
your sales.

Mr. Lockwood : That is the same thing.
Mr. J ustice Cave : A general loss of business can be proved.
The witness: About one-tenth the first three months of this 

year compared with the last three months of last year.
Mr. Robson : The three months that preceded the publication 

of that paragraph were three times as much as those that 
succeeded it?—A. Yes.

Cross-examined by Mr. Lockwood : Q. May I take it that you 
are comparing, in the figures you have given just now, the first 
four months of this year or the first three months with the last 
three months of last year?—A. Yes.

Q. May I ask you to compare the first four months of this 
year with the corresponding quarter of last year ?—A. 1 shall 
have to get the books to do it.

Mr. Justice Cave: I think we will adjourn now.
Adjourned until to-morrow at 10.30 a.m.

Mr. G. E. Casebourne recalled. Further examined by Mr. 
Waddy.

Mr. Waddy : My lord, I wish to correct a misapprehension 
which I am given to understand I gave rise to yesterday. I 
should have asked this one question. There was a letter which 
I read in my opening to Messrs. Fry, I think ?—A. Yes.

Q. To how many persons was that letter sent ?—A. To Messrs. 
Fry and I’Anson only—that is, one firm.

Q. The other two persons referred to are Dorman and Long 
—that is a firm ?—A. Yes.

Q. I believe that Dorman and Long were the very people 
whom you consulted, who thought it desirable you should write 
that letter ? Of course there was not one sent to them ? The 
matter was verbally mentioned to Mr. Gladstone, the representa
tive of the other firm, so that the one letter was the only letter 
sent out ?—A. Yes.

Mr. Waddy : We will put them all in. Your lordship has 
copy of the alleged libel and the correction ?

Mr. Justice Cave : Yes.
Mr. Waddy : Letter of December 29th to Messrs. Fry and 

Ianson—is that in ? [Copy correspondence handed to the 
Court.] I will just state at once which letters I have read. 
There is December 29th, 11th January, 13th January enclosing 
the proposed contradiction which appears in my copy on p. 3, 
and there is a clerical error there; on about the fourth line it 
says, “ It appears that a large foreign ‘ creditor ’ of that firm.” 
Of course that made it worse still; but I dare say that may 
have been a slip on the part of the party that wrote it. It is 
printed as “ customer ” afterwards, so I have no doubt that is 
what they meant. Then there is the telegram of the 14th 
January and the letter of the 14th, which is the expansion of 
that telegram ; and the 15th January. And then, my lord, 
there is no other letter that I know of that is of any importance 
until the 21st January. There is one of the 20th I read as 
contradictory to the one of the 21st. I see there are several here 
of the 20th; but the one of the 20th which I put in begins with 
“ Mr. Head called upon me yesterday,” and the answer to it is, 
“ The Editor of The Engineer presents his compliments to Mr. 
Parrington.”

Q. Will you kindly give me the figures ?—A. The first four 
months of 1885 about £10,000, and the first four months of 
1886 £3000.

Q. That is in round terms?—A. Yes, in round figures.
Q. Is this a business that has a season to it at all, so as to 

make the comparison of the last three months unfair as against 
the next three?—A. I can scarcely answer that question.

Q. I see that your comparison was of the last three months 
of last year against the first three of this ?—A. It is so.

Q. It is suggested, and it may be rightly, that these are not 
fair times to take ?—A. No.

Q. Is that so ?—A. That is so.
Q. It is not fair?—A. No.
Mr. Waddy: Then, of course, I will not take it.
Cross-examined by Mr. Lockwood :
Q. Could you tell me, going back to 1884, what the totals 

were of the sales for January, February, March, and April?—A. 
I could not.

Q. You could not tell me whether those were as much as 
£21,090 ?—A. I could not tell you that.

Q. For January, February, and March, 1884; and I give you 
1885, January, February, March, and April, £11,053?—A. It is 
about that.

Q. And 1886 I give you £12,100?—A. That is the turnover, 
not the sales.

Q. Have you the books here ?—A. Yes.
Q. Then please produce them. Just give me January, Feb

ruary, March, and April ?—A. Of the turnover ?
Q. No, the sales. Before you turn to the book, is it true that 

the books have not been posted since the 31st January ?—A. 
Partly posted; but they are not all posted, I believe.

Q. Have there been any entries of goods made in the ledgers 
since that time ?—A. Yes, in the cash book.

Q. In the ledgers, I said ?—A. I am not sure as to the ledgers.
Q. You have had the ledgers before you ?—A. Not for this

Q. Out of a total amount of business done of about £46,000 ? 
—A. Yes, that may be correct.

Q. Then these five firms represent a very small portion of the 
business that was done in 1885 by your firm?—A. Yes.

Q. You have spoken of the Steel Company of Scotland, 
Limited. Have you a book in which you set out your contracts ? 
—A. Yes.

Q. Can you tell me how long it is since you had any contract 
with the Steel Company of Scotland?—A. We only had letters; 
we had no signed contracts.

Q. Have you had any contract with the Steel Company of 
Scotland as shown by your books since 1881 ?—A. They are all 
contained in correspondence. There are no signed contracts ; 
they are in letters.

Q. You mean then to say that you had dealings with the Steel 
Company of Scotland since 1881 ?—A. Yes.

Q. And will your books show that?—A. Yes.
Q. The accountant will be able to point that out to us, I 

suppose?—A. Yes.
Q. You do not complain, do you, of the notice these gentlemen 

put in their paper directly they had found they had made this 
mistake, which they very much regret ?—A. Yes.

Q. Then may I ask you when it was sent to you for approval ? 
Did you think the notice would do you any harm?—A. Yes ; I 
think it would.

Q. Then, surely, it was sent to you for approval, was it not, 
before it was inserted ?—A. Yes.

Q. Then if you saw anything in that which you thought was 
calculated to hurt you, do not you think you should have called 
the attention of these gentlemen to it ?—A. The correction 
would call people’s attention to the loss we had sustained who 
had not seen the first libel.

Q. At any rate, whatever it did, did not they write and 
submit to you the correction they proposed to make?—A. Yes.

Q. Do not you think that they were, at any rate, endeavouring 
to put into their paper a correction of which you would approve ? 
—A. Yes.

Q. Then if they submitted to you a correction, of which you 
did not approve, why did you not write and tell them so ? Do 
you think it was quite fair to allow them to insert this without 
one word Baying you thought it would do you harm, and not to 
point that out to them, they believing that they were acting 
bond fide ?—A. I believed whatever the correction they might 
put in was it was apt to do us harm.

Q. Did you want a correction to be put in at all?—A. I did 
not think it would do us any good.

Q. Did you want the correction put in?—A. Of course it 
might do good.

Q. Thinking it might do good, you allowed it to be put in ?— 
A. And it might do harm ; we left it to their discretion.

Re-examined by Mr. Waddy : Q. You said a short time ago 
that to take the turnover was unfair. Just explain that to my 
lord and the jury. I want to see what that means. Why is it? 
—A. A contract is made, my lord, for delivery over six or nine 
months. Therefore a contract made at the end of 1885 is 
being delivered in 1886.

Q. So that the turnover for 1886 would in reality, or at all 
events to a considerable extent, be the business that had been 
done in 1885?—A. Yes.

Q. You have been asked as to whether you have been having 
any business transactions with one firm since 1881.

Mr. Lockwood : The Steel Company of Scotland ?
The Witness: Yes.
Mr. Waddy : Look at that letter; did you receive that from 

the Steel Company of Scotland ? [Handing same to the witness.] 
You were acting as brokers, were you not, very frequently—mer
chants ?—A. Yes, merchants.

Q. Until this report got abroad did the Steel Company of 
Scotland or any of the other people insist on nothing ?

Mr. Lockwood : My learned friend is really now endeavouring 
to do that which was unsuccessfully attempted yesterday. He 
is evidently going to get from a letter put in the hands of this 
gentleman evidence with regard to some requirement made of 
him. I submit unless my learned friend lays the foundation of 
that, by showing that the action that was taken was the result 
of what the defendants did, this is not evidence against them.

year.
Q. So you do not know whether they contain any entries ?— 

A. I only made a balance up to the end of last year. I ex
amined the books up to the end of last year.

Q. Will you take January, 1886 ?—A. The contracts ?
Q. The sales ?—A. I cannot give you that.
Q. You cannot give me the sales for January, 1886 ?—A. No.
Q. Can you give me the sales for February, 1886 ?—A. No.
Q. Can you give me the sales for March, 1886?—A. I can 

only give them all together. I have not taken them out sepa
rately.

Mr. Justice Cave: He says they are so much altogether.— 
A. I have not appropriated them to their particular months.

Mr. Lockwood: Where did you get them from?—A. From 
the contract book and the delivery book.

Q. Is that the book from which you got them ? [producing a 
book]—A. Part of it.

Q. Get the other book, please. I must have the materials 
because we have such a discrepancy here. Will you hand me 
the account?—A. The first contract was on the 5th March for 
60 tons at £4 10s., that is £270.

Q. Were there none in January and February?—A. That is 
1885 I am talking of.

Q. I beg your pardon. I was not asking you about 1885 at 
all, I was asking you •about 1886.—A. I have got them in detail

Q. For 1886?—A. Yes.
Q. Let me look at it for a moment. [It was handed to the 

learned counsel.] You have not the dates here I see?—A. No, 
it was taken out roughly this morning.

Q. Was this only made out this morning?—A. Yes, it was 
only made out this morning.

Q. Now just let me understand, what have you included in 
this?—A. Plates and angles and other goods.

Q. Have not you included all goods?—A. All goods sold.
Q. Did these gentlemen do a commission business?—A. Yes.
Q. Then they purchase on behalf of others, I suppose.—A. 

Sometimes—not often, I think.
Q. Have you included in this January, February, March, and 

April all the transactions of the firm?—A. Yes, all the transac
tions of the firm.

Q. Both buying and selling?—A. Buying—selling, rather.
Q. Have you included all the transactions of the firm ?—A.

a

Yes.
Q. Both buying and selling?—A. Only selling there. 
Q. In 1885?—A. In 1885.



Q. Have you included all the transactions of the firm?—A. 
Yes, as far as I know.

Q. Whatever they were ?—A. Yes.
Q. Then that is the turnover, is it not?—A. No, it is not the 

turn-over, not at all.
Mr. Justice Cave: It may not actually come to anything 

until some time after. If you sold in January to be delivered 
all over the year you have part of it as you deliver, and only a 
small portion in the first four months.

Mr. Lockwood: Do you mean in 1885 you have merely taken 
the contracts for sale?—A. I have taken the actual sales made 
in 1885.

Mr. Justice Cave: In the four months of 1885 he has taken 
the actual sales made, and the same thiDg in 1886.—A. The 
same thing in 1886.

Mr. Lockwood : These figures here you say represent all the 
sales shown in the books?—A. Yes.

Q. Give me the books, please, from which you made this 
account. Have you the book there which will show the April 
sales—April this year ? Have you included in your estimate for 
April all the sales for forward deliveries that were made in 
April?—A. 1886?

Q. Yes.—A. Yes.
Q. I have a book here that is dated December, 1884, January, 

April, and then May. Just look at this. What do these repre- 
nt? [Handing book to the witness.] — A. These are the 

deliveries.
Q. Deliveries—are they all deliveries, do you mean ? Turn to 

the back of the book and see what that book is called?—A. 
Sales journal.

Q. Ought deliveries to appear in the sales journal ?—A. I do 
not know why they should not.

Q. You know much better than I do, Mr. Mclnlay, of course? 
—A. Those are the goods invoiced out to the parties.

Q. Would not that assist you in making your calculation as 
to the amount of sales in April ? — A. They are mixed up 
together. There are part of the old contracts here as well. It 
is very difficult to get them out.

Q. How did you get them out ?—A. With Mr. Casebourne’s 
clerk’s assistance. Allow me to explain. All the goods they 
buy are not put into that contract-book at all. They may be 
odd things that do not appear in the contract-book at all, but 
simply appear here as goods bought from different parties, so 
that you have to pick them out. I did not know them myself 
without the clerk.

Q. I do not know whether that book will have it. [Handing 
a book to the witness.] Does that book contain, say, the April 
account—the corresponding account in April, 1885 ? Does it go 
far enough back ?—A. I believe it does—yes.

Q. Now compare the two accounts. As shown in that book, 
what is the comparison between the entries in that book for 
April, 1885, and the entries for April, 1886. Are they cast up ? 
—A. Yes, that is not the point at all; that is the turnover.

Mr. Justice Cave : Yes, that is so.
Mr. Lockwood : They are to that extent both equally affected, 

I take it, so far as deliveries are concerned.
Mr. Justice Cave : If deliveries in respect of contracts made 

before this libel appeared, then they were not affected by this 
libel. He says his business has fallen off. The business would 
not fall off straight there and then because he continued to 
deliver some time afterwards in pursuance of contracts made 
before. You must take it that he says he has there, by ex
cluding from the total deliveries, the deliveries in respect to prior 
contracts. He then finds what the proportion of sales was 
actually made during those four months.

Mr. Lockwood : That would be the same with regard to 1885 ?
Mr. Justice Cave : Yes, he has taken it out in the same way 

with regard to 1885. It appears to me to be going into a great 
deal of irrelevant matter. The plaintiff himself says that the 
loss on his business is about a tenth. All this no doubt brings 
out, prima facie, a great deal more, which no doubt can be ex
plained away, but he has not put it as his loss.

Mr. Waddy : I think your lordship has misunderstood it. 
The plaintiff says, not that his business has fallen off a tenth, 
but that his business now is one-tenth of what it was.

Mr. Justice Cave : Then I misunderstood it, certainly. I 
thought he said it had fallen off a tenth. I have it down :—“ My 
loss is a tenth of my business.” I should have taken it nine- 
tenths.

Mr. Waddy: Yes, my lord.
Mr. Lockwood : My learned friend is raising rather a serious 

question of figures here.
Mr. Justice Cave : I certainly beg your pardon.
Mr. Lockwood : It does involve a very long and difficult 

inquiry into the books. I must ask you then, Mr. Mclnlay, with 
regard to my question, whether the same principle does not 
apply to April, 1885, and April, 1886, there would be deliveries 

of both ?—A. That is very difficult to
answer.

Mr. Justice Cave : Have you taken out the deliveries of 
former contracts for the first four months of 1885 ?—A. No.

Mr. Justice Cave : That will not afford any comparison, then.
Mr. Lockwood : If you take it out in one case you must take 

it out in the other. I will not ask you any more about that. 
Now, I must ask you about the profit of the business. I must 
put this to you—Did you get out a profit and loss account for 
the half years ?—A. Yes.

Q. Am I right in saying that the profit and loss account for 
the half year ending December the 31st was about £1200?— 
A. Last year ?

Q. 1883.—A. I cannot say from memory. The book is here.
Q. December, 1883, may I take it that the profit for the 

half-year was £1200?—A. Yes.
Q. June, 1884, there was a loss, I think, of about £100?— 

A. Yes.
0. Then, December, 1884, there was a‘profit of £1486?— 

A. Right.
Q. In 1884 there was a very large loss by a bad debt, reducing 

the profit there ? The profit in J une, 1885, comes down to £648 ? 
—A. Yes, £648.

Q. And then in December, 1885 ; I do not want to give the 
figure, it is a very large loss ; I do not want to say anything 
at all about it. That is all previous to the publication of this.
I might hand your lordship a little table showing the figures ; 
but it is on the profit and loss account taken half-yearly. Is 
your business like everybody else’s, worse every day? We are 
all objects of sympathy. Business is getting worse, is it not 
Mr. Mclnlay ?—A. I am sorry to say it is.

Q. And we all hope for better times?—A. Yes.
Re-examined by Mr. Waddy : I want to understand clearly 

with regard to these figures of sales which you have given us. 
What do you mean first by a sale? The making of the contract, 
or do you mean supplying and delivery, the invoicing of the 
goods ?—A. The making of the contract is the sale.

Q. So that whenever the goods are supplied, whether supplied 
immediately or later, the sales in a certain number of months 
are the contracts for sale that you have made.—A. Yes, certainly.

on former contracts
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Q. So that you have no evidence of a contract of sale for a 

month before—will you kindly give me the date of publi
cation ?

Mr. Justice Cave : It is the 8th of January.
The Witness : Not that I know of.
Mr. Lockwood: There is no contract of sale between the 13th 

of November, 1885, and the 5th of December ?—A. I cannot see 
the book.

Mr. Lockwood : My learned friend can see the book.
Mr. Waddy : I have no doubt that that is so with regard to 

that book.
Mr. Lockwood : If you please I want you to show me where 

you get the remaining sales from for the first four months in 
1885.—A. They are taken out of here.

Q. What book is that?—A. The invoice copy book.
Q. That is an invoice book of deliveries ?—A. Yes ; but not 

deliveries belonging to former contracts.
Q. Deliveries of those which you have given before ?—A. No.
Q. Of what then ?—A. Other things, not in that book at all.
Q. There would be some book I suppose. The first entry 

would not be the invoice of delivery. There would be the entry 
of the order. You would not expect in a business to find the 
first record of the transaction was the press copy of the invoice 
sent ?—A. I have not got the order book.

Q. What particulars are there in that to show the date of the 
order. Is it on ?—-A. Yes.

Q. It will refer to some book, will it not ?—A. Yes.
Q. Where is that book ?—A. I do not know ; I have not 

seen it.
Q. Do you really mean as an accountant to say that in making 

out this you have been guided, not by the original entry in the 
book, but by the press copy letter book ?—A. That is all that is 
before me.

Q. Where did you make out the £3000 from ?—A. From this 
book.

Q. Then the book you handed tome relating to April, 1885, 
is not the book that has guided you ?—A. Not altogether.

Q. Has it at all ?—A. Of course it has with regard to the 
£7000.

Q. Show me in that book where it has guided you—you mean 
the £6000—just show me.—A. Where is the contract book ?

Q. It is the sales book—we know all about that—I want the 
sales book that you had just now. I think it is the top book of 
those that you have there. Have you been guided by that at 
all ?—A. No, not at all.

Q. I thought you said just now that you had been ?—A. I 
was mistaken. I thought it was the contract book that was 
lying here.

Q. Will you open that book—have you been through the 
account of April, 1885, in that ?—A. Yes, I have it here.

Q. Have you the ledger here ?—A. Yes.
Q. Just let me have the ledger for this period. [It was handed 

to the learned counsel.] This covers all the periods ?—A. 1883 
I think it begins.

Q. Where is the index ?—A. You will find it in the front of 
the book.

Q. Yes, it covers the whole ground—am I right in saying 
that in that book the whole of the entries in respect of April 
amount to £7237 ?—A. Quite right.

Q. Now turn to the month of April, 1886 ; and with regard 
to the whole trading does it amount there to £6353 ? A. Yes.

Q. Taking the whole trading, including the deliveries in both, 
comparing the whole trading ; the deliveries under former con
tracts in both cases ; I must compare £7237 with £6353 ?—A. 
Yes.

Q. Does £904, which is in that book, represent the whole 
trading in March, 1885 ?—A. £904.

Q. Is February £2172 ?—A. Quite right.
Q. Is January £740 ?—A. £740.
Q. Do those four items represent, as given in that book, the 

whole trading, either buying or delivering, for the first four 
months of 1885 ?—A. It only represents delivering.

Q. Do just think—do you mean to say that in that book it 
only represents the deliveries for 1886 ? I do not understand 
you to say it included the sales also for 1886. You have not 
changed the mode of book-keeping between 1885 and 1886, have 
you ? That is what I understood you to tell me. In 1886 does 
the book that you have there show all the transactions, deliver
ing and selling ?—A. It shows deliveries.

Q. And the sales too?—A. Not the sales.
Q. What is the book called ? Turn to the back of the book 

and look at it.—A. “Sales Book.” That has nothing to do 
with it.

Q. Did not you tell me, Mr. Mclnlay, half an hour ago that 
the book did include both the sales and deliveries, and I asked 
you if you had taken them out, and I understood you to say 
that you had.—A. I have explained before that the sales are 
the sales made.

Q. Do not any sales appear in that book ? Do you mean to 
say now that in that book which is called “ Sales Book ” there 
are no sales ?—A. Suppose we sell one thousand tons, it does 
not appear in this book except as a delivery, not as a sale. 
When it is delivered it will appear here. (Pointing.)

Q. As a delivery under that contract made in 1886? You can 
tell that. Cannot you tell the date of the contract ?— A. It is 
impossible.

Q. It is impossible, is it ?—A. It is impossible for me to get 
them out.

Q. Is there any sales ledger?—A. No.
Q. Is there any book which the jury and I can take in our 

hands and look at and see a record of the sales made—all the 
sales made in any particular month?—A. Thqre is only the 
tract book.

Q. But the contract book you say yourself does not contain 
them ; you are short £4000.

Mr. Justice Cave: Do not the deliveries refer to the 
tracts under which they are made? Do not the entries of the 
deliveries refer to the contracts ?—A. Some of them do.

Mr. Lockwood : Does it not in that book that you have there 
refer to the contracts under which deliveries are made?—A. 
Not each invoice.

Mr. Justice Cave: How do they know when they have 
finished delivering under a particular contract ?—A. By the 
contract book.

Mr. Lockwood : You say there are £4000 worth of contracts 
made in the first four months of 1885 which are not in the con
tract book. How do they find out when they have finished 
delivering that £4000 worth of contracts—by looking to that 
copy letterbook ?—A. I do not know.

Q. As I said before, you, of course, know so very much 
more than I do about this sort of thing. Do not you see that 
it is a little hard to come and say this unfortunate newspaper 
is responsible for all this unless you can show in the books 
where it is shown to be so. I am sure you appreciate that do 
not you ?—A. Yes.

Q. Then I will go more to general book-keeping. How often 
are ledgers generally posted up ?—A. Monthly generally.

Mr. Lockwood : He has not any corresponding months in 
1885 to compare.

Mr. Waddy : I think you are in error.
Mr. Lockwood : He told me so, and I stopped my cross- 

examination.
Mr. Waddy : With regard to what you have taken in the year 

1886—you have taken the sales, that is, the contracts for four 
months ?—A. Yes.

Q. The figure that you have given us is £3000 odd ?—A. Yes, 
£3000 odd.

Q. Does that include all the contracts that were made—con
tracts for the sale of goods made in that four months?— 
A. Exactly.

Q. Does it include any other contracts except such contracts 
as were actually made in those four months?—A. No.

Q. Now, with regard to 1885, you gave us a figure of £10,000 
odd. Does that include all the contracts for sale made during 
the four months of 1885?—A. Yes.

Q. Does it include any other contracts except those which 
were actually made during those four months?—A. No.

Mr. Justice Cave : I thought he said it was all that was sent 
out during those four months; I thought he said it included 
that.

The witness: It may have included the same as I explained 
before ; all the contracts are not in the contract book. They 
buy little things which are not put in the contract book.

Mr. Waddy: I am not talking of the turnover ; never mind 
the turnover at all. Has the £10,000 anything to do with 
the turnover ?—A. Nothing whatever.

Q. Is that contracts, and contracts only ? Does the £10,000 
include the contracts made during that time, and the contracts 
only ?—A. No, it does not.

Q. What else ?—A. Other little things which are not in the 
contract book.

Q. Whether in the contract book or not, were they the 
contracts for sale, the sales made during those four months ? 
Do you understand me ?—A. No, I do not.

Mr. Waddy : I daresay it is my fault. I will try again.
Mr. Lockwood : I do not know how much further my learned 

friend is entitled to go with regard to this. I got an answer 
which practically put an end to the necessity for my continuing 
my cross-examination.

Mr. Waddy : You had better give me an illustration of what 
you call “some little things ?” First, what do the little things 
amount to together ?—A. A few hundreds.

Q. A few hundreds may mean anything. Twenty or thirty ? 
—A. I could not say exactly.

Q. You are so very uncertain ? I must say so, I cannot under
stand what you do really mean. Now I ask you to tell me what 
you mean by “a few little things ?” I understood you to say 
to me that the comparison you were making was a comparison 
between contracts for sale. Is it or is it not a comparison 
between contracts for sale ?—A. Of contracts and some of the 
sales together.

Q. For 1885? Have you put contracts and sales together in 
your comparison in 1886 ?—A. Yes.

Q. Have you made some comparison exactly between the two 
years ?—A. Yes, the same.

Q. Then I think I see what it is. You say contracts and sales. 
Just one moment. In the cases in which you have included a 
sale as well as a contract, was the contract for the sale and the 
sale both of them within those four months ?—A. Both.

Mr. Justice Cave: In 1885 ?—A. Yes, my lord, in 1885.
Mr. Waddy : Have you included any deliveries in that account 

under “ Contracts ” made before the 1st January, 1885 ?—A. 
No, I think not.

Mr. Justice Cave : You said just now you had.
Mr. Waddy : I thought you had not understood it. Have you 

in the four months of 1886 included any sales made in respect 
of contracts before those four months of 1886 ? Do not you 
understand me ? If you do not, say so ; and if you do, answer 
me, please.—A. No, I do not. Will you repeat it, please ?

Q. You have given us four months’ contracts for 1886 in the 
figures you have given us of £3000 for that time. Have you 
included anything in respect of any contracts made before those 
four months began ?—A. No.

Q. In the four months of 1885 you have given us £10,000 for 
the contracts and sales. Have you in that figure of £10,000 
included anything whatever in respect of anything sold by virtue 
of a contract made before these four months began ?—A. No.

Q. Do you see the point now ? Are the two comparisons made 
on exactly the same principle, including exactly the same 
things ?—A. Exactly the same things.

Mr. Lockwood : I am sorry to have to do it; but I must ask 
some questions in regard to that,

Mr. Justice Cave : Go on, Mr. Lockwood.
Further cross-examined by Mr. Lockwood :
Q. You are aware that you have given a precisely opposite 

answer to the one you gave just now, to me, in cross-examina
tion ?—A. I must have misunderstood you.

Q. Then I must begin again. You make up £10,000 for the 
first four months of 1885. Are you prepared to pledge your 
word that in that £10,000 there are no items except those which 
represent sales actually made in that period?—A. Yes, that is

Q. Now produce the book that shows that—both the sales and 
the deliveries for 1885—the first four months. Did you make 
out the account yourself ?—A. With the assistance of Mr. Case- 
bourne’s clerk this morning.

Q. I would much rather you showed us in the books where 
you got it from.

Mr. Justice Cave: He says, as I understand it, the books 
show them together.

Mr. Lockwood : That is just what I want to see, my lord.
Q. The books show them all together, do they not ?—A. They 

do not show them all together, I will show you them separately.
Mr. J ustice Cave : They show both.
Mr. Lockwood : Have you the book ?—A. Yes.
Q. Would you permit me to come to you for a moment, and 

then perhaps you can make it clear. I want you to show me 
the book which contains the entries which make up the £10,000? 
—A. The first one is here. [The witness pointed them out in the 
book.]

Q. It would seem, with regard to 1885, that the sum of 
£10,000 is principally made up by three contracts ; one of the 
5th of February, one of the 4th March, and another of the 4th 
of March. Those are three large contracts. In that book you 
find no large contract such as that ?—A. Not in 1886.

Q. Just show me where you get the remainder there ?
Mr. Waddy : Could you show me that ?
Mr. Lockwood : Yes. Then would your lordship take that 

these three contracts seem to make up the larger portion of 
what is said to have been sold in these four months ?

Mr. Justice Cave : Yes.
Mr. Lockwood : On two dates—two on the 4th March and 

one on the 5th February, I think it is. Then I find that the 
last contract for sale in the book is the 5th December, 1885. Is 
that so?—A. That is so.

so.
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Q. This is your letter of the 8th of February, which I will 

read, as my learned friend has produced it:—
Flensburg which we were complaining about yesterday ?—A. 
February.

Q. That is it. I will just take this in my hand, 
dated in the first existence of the contract, “February 5th, 
1885”?—A. Yes.

Q. Then lower down, when that delivery takes place, there is 
the date, I suppose, of the invoice?—A. Yes.

Q. So that you get both those—the date of the contract and 
the date of the delivery?—A. Yes.

Q. Here is another, “Flensburg, February 5th.” 
the order appears to be the 27th. There are three separate 
invoices.—A. It is when it was delivered.

Q. It does not follow that because there are three separate 
invoices they are three different sorts of iron ?—A. Three sepa
rate invoices, all the same iron.

Q. Here is another “ May;” that is later still, and I will take 
it as an illustration. “ Sold to Sliaftsberg.” The date of the 
order is May 9th, and the dates of the delivery are May 29th, 
June 8th, June 20th, June 24th, July 29th.—A. Exactlj.

Q. From that and similar entries, is there any difficulty in 
finding out the figures given by Mr. Mclnlay?—A. None.

Q. Did you assist him yesterday and this morning in finding 
out the amounts mentioned by my learned friend yesterday?— 
A. Yes.

Q. Did you give him (I put it as a matter of form to you) 
accurate information to enable him to make up these accounts? 
—A. Yes.

Q. Did you follow him in the figures he has arrived at?—A.

Q. Are these figures which he has given accurate ?—A. Yes.
Cross-examined by Mr. Lockwood.
Q. I understand that this book is not only a copy letter book, 

but also a record, and the only record which you keep of your 
contracts excepting your contract book ?—A. Exactly. The only 
other record is, as I have said, that we have to place the orders 
as we receive them on a file. When they are delivered we 
simply take them off and file them again in another book.

Q. You have shown us in three contracts, according to the 
figures of Mr. Mclnlay, £6000 worth of contracts in the contract 
book. Do you really mean to say that of £4000 worth of con
tracts you kept in your business no record except the copy of 
the invoice and the press copy letter book?—A. Yes ; it is quite 
easy to do that.

Q. Well, I think it is. It seems to me the most simple way of 
doing it that I have heard of in the whole course of my life—book
keeping made easy.—A. Allow me to explain. There is probably 
one item which may come to £400 or £500, and yet be only one 
article.

Q. I do not follow the weight of that observation. I thought 
if there had been an item of £400, that probably would have 
found its way into the ordinary books?—A. Not until it is 
invoiced.

Q. What is the book ?—-A. The sales journal.
Q. What does that contain ?—A. It contains the items from 

that book copied into here, and from here into that ledger 
(pointing).

Q. Anything else ?—A. Nothing. All the details are in that 
book.

Q. It is merely a copy of the letter book ?—A. Really it is a 
copy of that.

Q. Does it contain anything but that?—A. It contains nothing 
but that.

Q. Nothing but deliveries?—A. Nothing but deliveries.
Q. No sales at all?—A. No sales at all.
Q. It is an unfortunate title you have chosen for the book. 

[To a juror] What is the name, sir, on that book ?
A Juror: “Sales Journal, No. 3.”
Mr. Lockwood : Is it a sales journal?—A. It is a record of the 

deliveries; the stuff actually invoiced.
Q. It is your invoice journal?—A. Yes; probably that would 

have been a better way to describe it.
Q. Sold journal—sold and delivered.—A. No; nothing but 

what was delivered.
Mr. Lockwood : That is all I have to ask you.
Re-examined by Mr. Waddy.
Q. I suppose that any bookkeeper looking at the inside of 

that book instead of at the outside could see very readily what 
it is?

Mr. Justice Cave: “What’s in a name ?”
Mr. Thomas Ray sworn ; examined by Mr. Robson.
Q. You are a forge master living at Sunderland ?—A. I am.
Q. You have had business dealings with Casebourne and Co. 

for five or six years ?—A. Yes.
Q. Did you see that paragraph in The Engineer of the 8th of 

January this year relating to them ?—A. I did.
Q. Had you before you saw the paragraph heard any rumour 

that they were likely to fail, or were in financial difficulties ? 
—A. No, I had not.

Q. Had you before you saw that paragraph been accustomed 
to give them credit in your transactions with them ?—A. Yes, 
I trusted them to the 10th of the month after delivery.

Q. Did you after seeing that paragraph continue to give them 
the same credit ?—A. I demanded cash on delivery, after that 
as regards contracts to be made.

Q. Did you do that in consequence of seeing that paragraph ? 
—A. Yes.

Q. The Engineer, I believe, is a leading paper in the business. 
—A. Yes.

Q. That is your letter demanding cash, I believe (handing the 
letter to the witness).—A. Yes.

Cross-examined by Mr. Lockwood : Did you see the correction 
in The Engineer, Mr. Ray ?—A. No.

Mr. Lockwood : I do not know whether your lordship has 
observed the way in which it is put in—the correction.

Mr. Justice Cave : Yes, I saw it.
Mr. Lockwood : I should like to call your attention to it; 

but perhaps it would be better later. It was inserted in a 
prominent position.

Q. Do you take the paper in ?—A. I do not now. I used to 
at one time.

Q. You did not see that ?—A. I did not.
Mr. Justice Cave : You do not see it regularly?—A. I do not 

see it regularly, my lord.
Mr. Lockwood : I suppose you heard of the correction ?—A. 

Well, I may say I have. Yes.
Q. When did you hear of it ?—A. Well, I have not kept a 

record.
Q. You say you saw it in the paper ; or did you hear of it ? 

—A. I heard of it in the paper—the correction.
Q. The original statement ?—A. I saw that and read it.
Q. How long after that did you hear of the correction ?—A. 

I cannot really say at this moment.
Q. A week or two ?—A. I will say it was within a month.
Q. You had heard of it probably before you wrote your letter 

of the 8th of February ?—A. Yes, probably I had.
Q. You had heard The Engineer had stated that they were 

misinformed ?—-A. Yes.

Q. How long is it since these were posted up ?—A. I am not 
aware whether they are written up to date.

Q. Having gone carefully into this business account, cannot 
you tell me when last the ledgers were posted up ?—A. I think 
I told you before that I only audited the books to the end of 
December last year.

Q. Surely you can tell from the books as to whether the 
ledgers have been posted since January, although you only 
audited them to that date ?—A. They are posted up to the end 
of April.

Q. The ledgers ?—A. Yes.
Mr. Lockwood : Is the ledger posted up to the end of April ? 

—Mr. Dodd : No.
Mr. Lockwood : Look at that ledger and tell me w'hether it 

is posted up to the end of April?—A. Here it is [pointing to 
an entry].

Q. In which account ?—A. Flensburg’s account is the first 
account I turn to, but I will turn to anyone you like.

Q. Very good. Just turn to any account. Have there been 
any entries of cash or goods made in the ledgers since the 31st 
January ?—A. Yes.

Q. Can you show me such entries ?—A. Yes.
Q. Made in the ledger ?—A. Yes.
Q. As you have there entries made in the ledger up to April, 

1886, can you not point out to the jury the record of the sales 
in these first four months of 1886 in the books of the firm 
not in the press-copy letter-books ?—A. Yes, they are here.

Q. Did you get them out from there ?—A. The deliveries are

Q. Are the sales ?—A. The sales are a different thing from 
the deliveries.

Q. My knowledge just carries me luckily far enough to know 
that—that there is a distinctive difference between a sale and a 
delivery. I want to get from you where you got those sales 
from you make up to £3000 ?—A. I told you I abstracted them 
from here.

Q. You got them from that letter book?—A. Yes.
Mr. Lockwood: Very good, if that is your material I will not 

pursue it.
Re-examined by Mr. Waddy.
Q. With regard to the £6000, that is, we are told, the product 

chiefly of two or three large accounts ?—A. That is so.
Q. These large contracts alone appear to be put in this letter 

contract book ?—A. Yes.
Q. With regard to small matters, were they put in the con

tract book or kept separate in that account ?—A. They were 
not put in the contract book at all.

Q. Have you gone, with the assistance of Mr. Foster, who 
knows more about that business, through these small contracts ? 
—A. I have.

Q. If he has lied to you he is wrong ?—A. Of course.
Q. If he has given to you a true statement of the case, is that 

£4000 accounted for by the small contracts which do not appear 
in the large contract book ?—A. Exactly.

Q. Are the contracts I am now speaking of—the small ones— 
according to what he has told you all made during the four 
months in question ?—A. Yes.

Q. Is that true both of 1885 and 1886 ?—A. Yes.
The witness withdrew.
Mr. David Foster sworn, examined by Mr. Waddy :
Q. Are you a clerk in the employment of Messrs. Casebourne 

and Co.?—A. Yes.
Q. How long have you been so ?—A. Between eight and nine 

years.
Q. Are you the clerk that gave Mr. Mclnlay the infor

mation from which he was enabled to make up his account ?— 
A. Yes.

Q. You can tell us the course adopted in the office better than 
Mr. Mclnlay ? With regard to the large contracts amounting to 
thousands of pounds, are they entered in that contract book ?— 
A. In that contract book—only iron and steel.

Q. With regard to anything else, either small contracts or 
contracts not for the sale of iron or steel, is there any book for 
them ?—A. There is simply the order received. Suppose 
we sell some winches, we simply put that on the file when we 
get the order, and when the order is delivered we enter it in the 
book.

Q. In which book ?—A. This book : We simply invoice it 
direct away.

Q. Did you go through the accounts for the first four months 
of 1885 with Mr. Mclnlay ?—A. Yes.

Q. Do you know, looking at that invoice book, which of those 
items were ordered, as well as delivered, in those four months ? 
•—A. Perhaps, with the exception of one or two small things, 
the majority of them are dated. You will see the date at the 
top—the dates of the orders.

Q. If I had known that it would have saved an immense 
amount of labour. Where is the date of the order ? (It was 
pointed out to the learned counsel.) Oh ! I see it now, it is 
stated here, “ ordered January 3rd, 1885.”—A. Yes.

Q. Then there is not in reality any difficulty in getting at it. 
“ Ordered January 9th, 1885;” “ordered 15th December, 1884;” 
“ordered 11th December, 1884;” “ordered 30th December,
1884. ” Under these circumstances, with this invoice book before 
you, is there any difficulty whatever in finding out the smaller 
contracts in addition to those in that book for the sales in those 
four months ?—A. None.

Q. Did you go through that book with Mr. Mclnlay ? Show 
exactly what you have shown me to the jury, if you please at 
once.

Mr. Justice Cave : If Mr. Mclnlay had been left behind, and 
this witness had been brought, I think we should have done 
much better.

Mr. Waddy : I cannot help saying, my lord, I think that that 
is so.

Mr. Lockwood : We must not come to that conclusion too 
quickly, I think.

Mr. Waddy : You said it was so in most cases ?—A. Yes.
Q. There appear to be exceptions ?—A. Yes perhaps in the 

case where you probably find a lot of invoices where the date of 
the order 'is not on; in that case it would be in the contract 
book—it is iron.

Q. I observe one there of Flensburg ?—A. The date of the order 
would not be there, but you will find the entry of its delivery 
to correspond with that in the contract book. I should like to 
point that out if I could have the contract book to show you 
what I mean.

Q. February 5th. Is the contract sold to Flensburg ? Then 
the date of the delivery is February 27th?—A. Yes, and will 
find the cash items.

Q. So between this book and that you arrive at it ?—A. Yes.
Q. Practically everyone is settled ?—A. Yes.
Q. I should like you just to show it to the jury, because there 

has been some confusion about, and I think it had better be 
cleared up. Take one of those contracts at the beginning of
1885, and show how the deliveries take place now. [The wit
ness explained to the jury.] I see there is one there to

This is Tho Pallion Forge, Sunderland.
Dear Sirs,—My quotations for the 85 sets of forgings are as follows :— 

Screw frame, 21s. per cwt.; rudder ditto, 24s. per cwt.; stem car, 16s.
Yours truly,per cwt.; terms—cash.

Thomas Ray.
You got an answer, did you not, dated the 10 th of February :— 

Dear Sir,—We are in receipt of yours of the 8th, and accept your price 
for the forgiDgs, provided yeu will go on with them at once and give us 
delivery this month. We agree to your terms, viz., cash, but, of course, 
the usual discount of 2J per cent, and 21 per cent, commission.
There is no allusion whatever to this being a new mode of doing 
business by you ? —A. There is no allusion to it. I knew of 
the previous report.

Q. What do you mean by the previous report ?—A. I knew of 
the paragraph in The Engineer.

Q. You knew before you wrote this letter of its correction ?— 
A. Presumably so. Well, as a commercial man I had an idea 
that these things do not do any good.

Q. It was not that you believed the rep-srt, but you thought 
probably it might have injured Casebournes?—A. Yes.

Q. Had you heard other statements about Messrs. Case- 
bournes ?—A. I cannot say that I had at that time. I have 
heard since.

Q. Had you heard from other sources before you wrote your 
letter ?—A. No.

Q. Are you sure of that; just think—about a ship being 
stopped ?—A. No. I had not heard from other sources.

Q. Do you go on ’Change at Middlesbrough ?—A. I do not. 
I am rather a home bird.

Q. Had you heard about Mr. Gladstone going out to Genoa ? 
—A. No.

The date of

Yes.here.

Re-examined by Mr. Waddy.
Q. The correction does not appear to have entirely restored 

your confidence ?
Mr. Lockwood : I suggest that that is not a proper way to 

put the question.
Mr. Waddy : Very well; I have no questions to ask.
Mr. William James Hardy sworn. Examined by Mr. Waddy.
Q. You are in the firm of Messrs. Caspar and Co., coal ex

porters, West Hartlepool ?—A. I am manager for that firm.
Q. Previously to this appearing in The Engineer had your 

firm been in the habit of doing business with Casebourne and 
Co.?—A. Yes.

Q. Was Mr. Casebourne’s credit good with your firm ?—A.
Yes.

Q. In the beginning of January did you either see or hear of 
this statement in The Engineer that they had failed ?—A. I saw 
it in The Engineer.

Q. Did you report it to the principal of your firm ?—A. Yes, 
immediately I saw it.

Q. Did your firm, you and your principal in consultation, 
determine on doing anything in consequence of seeing that ?—■ 
A. We determined not to sell to them except we got cash on 
delivery.

Q. To stop their credit ?—A. In fact it meant to cut the con
nection.

Q. Did you write them in consequence that letter [handing a 
letter to the witness] ?—A. Yes, I wrote this letter.

Q. “ The 30th of January, from E. A. Caspar and Co.,” 
written by this gentleman to my clients—

Dear Sirs,—We are in recoipt of your yesterday’s favour, and will be 
glad to supply you with the coals requirod as follows :—Haswell Pens, 
6s. 3d. net; best Eldon steam, 7s. 3d.—2J, f.o.b. steamer in Middlesbrough- 
on-Tees, payment cash against invoice. 11 is with great regret that we 
are compelled to alter our usual terms with such an old connection as 
yours, but in the face of the reports circulating this last week or two, wc 
consider we would be acting unfairly towards ourselves did we stipulate 
for any other than prompt cash payments in all future transactions. If 
you agree to these terms, we will be glad to receive the steamer’s name 
as early as possible.

Was there any reason for that alteration which you imposed 
except what you had heard about them in The Engineer ?— 
A. Nothing but that.

Q. Is The Engineer a paper that you take in generally ?—A. 
No, we do not take it in, but I saw it in the news-room.

Q. I don’t know whether you ever saw the correction?—A. No, 
never saw the correction. I did not see The Engineer that 
week, that was it.

Cross-examined by Mr. Lockwood.
Q. You continued to do business with the firm I believe ?— 

A. Yes.
Q. I see in the letter you used the word “ reports.” Had you 

heard general reports circulated about them in connection with 
the failing of an Italian firm ?—A. I learned first about the 
failure of the Italian firm somewhere after seeing the report in 
The Engineer. I made inquiries then to ascertain the cause of 
the failure.

Q. Had you heard that there had been a failure of a firm in 
Italy—at Genoa ?—A. Yes, I heard that.

Q. When you wrote your letter of the 30th January, you 
knew what the actual facts were ; you knew that Messrs. Case- 
bournes had not failed ?—A. Yes, I knew that, but then that 
report coming on the top of it, I did not know what might 
happen, and I thought it was best to use caution in the trans
actions.

Q. Did you know that they had made a large bad debt ?—A. 
On the 13th of January.

Q. Yes?—A. I knew that then.
Q. That was so?—A. That was a fact.
Q. Did that influence you?—A. The fact of their making a 

bad debt would not have influenced us at all.
Q. Were you aware of the letter which my learned friend read, 

calling together the creditors?-—A. No.
Q. It was a private letter which my learned friend read calling 

together the principal creditors?—A. I was not aware of that.
Mr. Waddy: It was only sent to one firm?
Mr. Lockwood: You mentioned three, but I thought it 

sent to them—but nothing turns upon it.
Mr. Lockwood: I do not quite understand your account with 

them. On the credit side there is “ Cash, cash, cash,” then 
“ Goods, goods, goods.” What are those items referred to?—A. I 
cannot say anything about Messrs. Casebournes’ books.

Q. I am looking at your accounts with Messrs. Casebournes’. 
Can you explain that?—A. I might if. I could see the book.

Q. I will hand you the book [it was handed to the witness]. 
What I mean is this. Take July.—A. If you will give me the 
steamer’s name I should be better able to trace it.

Q. I am afraid that Messrs. Casebournes’ books do not run to 
that length ; they do not give the name of the steamer, and I 
am only too glad to get the date of the order. Perhaps you 
would just look at that account, Mr. Hardy, in the credit 
column—what are these items here. “Cash, £7, £3?”—A. 
That is a small account alone, after bank hours ; I used to do 
that several times.

Q. To the firm—you have not ceased, have you, to make these 
extensive monetary advances?—A. It is customary after banking 
hours to do this.

Q. It is very nice and proper—you have not ceased to do that,

was
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that I have been able to put my hands upon. But the clerk in 
his evidence says that the real book which we ought to look at 
is this press-copy letter book. Again, I do not want to make 
any comment on the book-keeping of this firm, but it appeared 
to be a very remarkable thing. An endeavour has been made 
to show that beyond the contracts which are included in the 
contract book, all the contracts, representing about £4000, are 
contained in this press-copy letter book.

Mr. Waddy : It is not a letter book; it is an invoice book.
Mr. Lockwood : Well, “ copy invoice book ” I will call it. 

Now, let us pause here. That £10,000, which is given you as 
representing sales in the first four months of 1885, contains and 
is principally made up of three large contracts, which the firm 
fortunately were lucky enough to make, two on the 5th February 
and one on the 24th March. That is the backbone of that 
£10,000. Gentlemen, are you going to assume that if this had 
not appeared in The Engineer, in February or March, 1886, 
Casebourne and Co. would have made three large contracts like 
that or anything like them ? Of course, my lord will direct you 
as to the measure of damages ; but it appears to me you would 
be assuming a great deal too much against the defendants to 
assume that. Because what do we see in this contract-book ? We 
see that from the 5th December, for a whole month before this 
was published in the newspaper, there is not a contract entered 
similar in terms or extent, or worthy of a place in that contract- 
book which contains these three ; so that it would not be right 
that you should assume, for the purpose of assessing damages, 
any such state of things as that. Then my learned friend 
endeavours to prove his special damage, and calls Mr. Hardy 
from the firm of Caspar, and he calls Mr. Kay. With regard to 
Mr. Ray, I do not see how any damage whatever can be said to 
be sustained in respect of Mr. Ray. He says, fairly enough, I 
read the article ; I read the correction—I had read the correction 
before I wrote my letter, “ Terms, cash.”

A Juror : He had heard of it.
Mr. Lockwood : It is not material whether he had read it, as 

long as it had been brought to his knowledge. What I want to 
do is to show you that before he wrote his letter the fact of the 
correction had been brought to his knowledge, and that he says 
is so. Then why did he write ? He says :—“ Because I did not 
think that the publication of a thing of that kind would do any 
good to the firm,” not because he himself, when he wrote, had 
any doubt about the stability of the firm, but because he thought 
that this might injure them. As far as that is concerned, I turn 
to the ledger, and I find—goods on the 31st March, £103 16s. 9d. 
Then I find on the cash side there is no cash payment until the 
3rd of April. Then there is a payment of £25. This is in 
Ray’s account. “ Mr. Thomas Ray, of Sunderland,” &c. [Reading 
further items of the account.] Then on the 30th of April I find 
a delivery of £162, in respect of which a payment is made of 
£110, so I actually find that as to the first delivery of goods, on 
the 31st January (£88 10s. 5d.) that is met by a cash payment. 
There is a cheque for £68 5s. 10d., and so on. Looking at this 
account, I really cannot see that Thomas Ray, under whatever 
impression he may have been when he wrote that letter, has 
acted in any way to the detriment of this firm in consequence 
of what his knowledge was; that is the fair way of looking at it. 
Not for a gentleman to come and say :—“ I read that, and I 
thought this ;” Mr. Thomas Ray’s state of mind may differ from 
day to day, but this record does not; and I shall ask you, before 
you visit these special commercial damages upon this newspaper 
on anything like the basis on which my friend is going, to have 
regard to the transactions in these books, the character, extent, 
and nature of them, and then say:—Are those commercial 
transactions in respect of which we ought to award anything 
like heavy substantial damages on a commercial basis ? Take 
also the case of Caspar. There the transactions appear to be 
very small—not great commercial transactions which have been 
affected by the publication of this newspaper. I suppose Mr. 
Caspar will lend his £3 that may be required when the bank is 
closed, as before, and the £7 2s. ; but these are not matters upon 
which to put forward a claim for heavy damages in the way my 
friend has put it forward. Please do not assess the damages on 
that basis at all. Award such damages as you think fairly con
sistent ; measure them by your own good sense, and good judg
ment. But, gentlemen, I ask you first of all not to allow my 
friend to base his claim on the commercial basis upon which he 
has endeavoured to put it ; and secondly, I think I am entitled 
to say this, that surely there has been nothing in the conduct of 
this paper since this unfortunate mistake was made which 
entitles one hard or harsh word to be said with regard to it ; 
but having made a mistake, my clients have to the best of their 
power endeavoured to make honest reparation for any damage 
they may have caused.

The Foreman of the Jury : Will you permit the Jury to see 
the ledger ?

Mr. Waddy: Your lordship will remember that the particular 
figures to which my friend has been drawing attention in his 
observations just now were not mentioned by my friend to 
either Mr. Casebourne or his clerk, on the one hand, or to Ray 
on the other.

Mr. Justice Cave : No. If you want to give any explanation 
about them you shall.

Mr. Waddy: If your lordship pleases. Perhaps it would be 
almost better to do it now whilst the Jury are upon it.

Mr. Justice Cave: Yes, perhaps it would.
Mr. G. E. Casebourne re-called ; further examined by Mr. 

Waddy.
Q. It is suggested by my friend, upon looking at the figures 

to which the attention of the Jury is now given, that credit has 
been given after this time by Ray to you. Just explain that?— 
A. The reason of that is, the dates of the invoices are put on 
them, but the dates of delivery were altered on account of the 
steamer not being in at the time at which the stuff was invoiced. 
Therefore we paid for the stuff as soon as it was delivered.

Q. As a matter of fact, you never got a day’s credit?— 
A. No.

Q. I think, if I observed it rightly, you will find that the last 
payment comes on the 30th of the month, which is the exact 
date of the opposite amount ?—A. Yes; as soon as the steamers 
came in with the cargo we paid for them as soon as we got 
delivery of the stuff.

Mr. Jeremiah Head affirmed ; examined by Mr. Cyril Dodd:
Q. You are a partner in the firm of Fox, Head, and Company, 

of the Newport Rolling Mills, Middlesbrough ?—A. I am.
Q. What are they ?—A. Manufacturers of iron plates.
Q. And in addition to that are you the regular reporter of the 

Engineer newspaper ?—A. I have been for some time.
Q. And were you the reporter who sent up to them this mis

taken communication about the failure, which afterwards 
appeared ?—A. I am.

Q. And at the time you sent them up the intelligence did you 
honestly believe in the truth of it?—A. I did.

Mr. Waddy: I do not think there is anything in this.
Mr. Justice Cave: There is no harm in allowing the witness 

to say he believed it.
Mr. Dodd: When first did you hear of this supposed matter

men, that is how it appears. It is lined round. There is 
nothing to call general public attention to it. Now, then, I 
want you to compare, please, the mode of the correction, and to 
ask yourselves which is most likely to catch the eye of the 
reader, to show the bona fides with which this is done. It is to 
be in the most prominent part of the newspaper, under the word 
“ Correction.” It is printed in type which would be likely to 
catch the eye of any reader. They did all they could to submit 
that correction to the firm for their approval, and it was returned 
with some message which was not over polite—-“ you must do 
what you like, we cannot help you with any suggestions.” I do 
not see for the life of me what else they could do. That was 
done in the earnest and honest hope that it would catch the eye 
of every person who had read the paragraph containing the 
original mistake. Now, having called your attention to the 
type, let me for a moment call your attention to the wording of 
this correction of which my learned friend complains. “ We 
regret very much the statement made in the letter of our North 
of England correspondent which appeared in our last impression, 
to the effect that Messrs. G. E. Casebourne and Co., of West 
Hartlepool, had failed. It appears that a large customer of 
that firm had stopped payment, and we are informed that 
Messrs. Casebourne and Co., beyond being sufferers by the loss, 
are not affected in their business.” Says my learned friend, this 
is the way in which newspapers always proceed to justify that 
which they have said. Really I think that is a little hard, and 
is a very strong construction to put on it. It is for you to say, 
but in reading this I do not recognise any attempt at shirking 
responsibility ; but, on the contrary, they state that which had 
occurred beyond a doubt. But they say, “ Messrs. Casebourne, 
beyond being sufferers, are not affected in their business, and 
that the steamship to which reference was made was not stopped 
by a creditor, but by Messrs. Casebourne themselves ”—showing 
how utterly wrong they had been in the statement that they 
had made. They had said that the steamer was stopped as 
against Messrs. Casebourne. The fact was that Messrs. Case
bourne themselves stopped the steamer. I cannot for the life 
of me see how it is to be urged against this newspaper that they 
went out of their way in this correction to show how absolutely 
wrong they had been, and to show how diametrically opposed 
the real facts were. They stated that, not for the purpose of 
vindicating themselves, but for the purposes, as honest men and 
as gentlemen connected with this paper, by making the fullest 
and amplest apology that it was within their power to do. 
Beyond all that, they submit themselves to the person who has 
been injured ; they crave from him any correction ; they crave 
from him advice and suggestion, but they get neither one nor 
the other. Therefore there is no course open to them but 
simply to publish that which they sent. So much for the 
conduct of this paper, and I think I am justified in making the 
remarks which I have. The mistake is made, for which no 
doubt we are responsible, and for which, as I said just now, 
this paper is standing up to be shot at; but I ask you when you 
come to judge what you are going to do with them, to take the 
view which I have represented their conduct in, and not the 
view in which it has been represented to you by Mr. Waddy in 
opening this case yesterday. As he said, he absolved them 
from malice ; certainly he involved them in mischief. He says, 
your conduct is not malicious, but it is mischievous in what 
you have done. I hope I have met that charge of mischief, 
and shown you that, so far as we are concerned, this newspaper 
has determined to do all in their power to rectify the wrong 
which has been done. Now, gentlemen, I will tell you how that 
is done. This letter is a private letter, which I agree perfectly 
with my learned friend had not a bit of business in this paper. 
This letter, which was written to one creditor, had nothing 
to do with it; but unfortunately not to them, but to somebody 
else this matter leaked out, and was the talk on the ’Change at 
Middlesbrough, and unfortunately it came to the ears of a 
gentleman named Head, who acted as the correspondent of the 
paper in the North of England. He, acting perfectly bond fide 
in the matter, wrote this letter which has unfortunately rendered 
this paper responsible. We are responsible for what our corre
spondent sent off and that which we published. I am not endeavour
ing to shirk any responsibility which you in your good judgment 
may see fit to put on the defendant; but it was done in all good 
faith, and influenced by what he had heard on ’Change, Mr. 
Head wrote that letter. In all good faith he accepted it with
out any malice, and after the communications that were made 
to Head, and the source of the information he had, it will be 
for you to say whether there was negligence in what they did. 
There it was published at any rate. That is the case I am going 
to submit to you so far as the evidence is concerned. I now 
come to deal with the case represented by my learned friend 
with regard to the position of Messrs. Casebourne, and the 
effect which it has had upon them. Let me be very careful 
with regard to what I say; not for a single moment to say 
anything that is detrimental to the credit of Messrs. Casebourne, 
because I have no information which entitles me to make any 
observation of that sort, and I am particularly anxious in the 
conduct of this inquiry that I may do nothing whatever to 
increase or further any injury these gentlemen may have suffered. 
It appears they had had a very large and substantial loss, which 
fortunately for themselves they were able to meet, and, I am 
sure that I say it conscientiously, in times like these I heartily 
congratulate them on having been able to meet with the blow 
such as they had sustained, and to continue their business. Do 
remember, gentlemen, that that great loss has not anything to 
do with this. That is entirely independent of this case, and in 
no way influenced by the defendants. It was the occasion, no 
doubt, of this rumour. It was the ground on which this 
rumour began to circulate, and I am glad indeed to think that 
Messrs. Casebourne were able to meet their loss and honourably 
to conduct their business from the time of the loss as they have 
done up to now, and I hope, and I am sure on the part of the 
defendants I may say they hope, they may go on successfully 
for many years to come. Now, gentlemen, let us for a moment 
consider this claim of damage. I have put before my lord, and 
at some time, perhaps, you may have your further attention 
brought to it, a document which shows what the trading of 
Casebourne is, seeing that really they, like others, have been 
affected by the terribly bad times from which, I venture to say, 
we were all suffering. We had the balances for the half-years 
beginning with the profit on £1200, then next a loss, then 
£1400 profit, then a loss of £648 for the half-year ending June, 
1885. It is evident the business was very much affected by the 
bad times in June, 1885, and if one may judge by the book 
which contains the deliveries, which is called the sales’ book, 
you find on comparing April, 1885, with April, 1886—that 
includes all the deliveries—you will find that April, 1886, com
pared with April, 1885, is £12,000 in 1886 and £11,000 in 1885. 
That is what my learned friend has spoken of as the turnover, 
which he says is not a fair criterion. It includes, as I under
stand, both; it includes deliveries on contracts made within the 
period, and it includes deliveries on contracts made outside the 
period. It appears to me to be a book which is the most reliable 
book, as denoting what the general trade of the firm has been,

I hope ; Messrs. Caspar and Co. would still advance £3 ?—A. 
You must understand that these advances are not exactly any 
question of loss, but a mere matter of advances ; they are paid 
again in the morning as soon as the bank is opened.

Q. I am suggesting that it was not in the nature of a loan, 
but it was in the nature of a convenience ?—A. With reference 
to the £7 and the £3 on the credit side.

Q. Would you have put it hard “Cash, cash?” You certainly 
have not lost confidence in that way, because I see a large entry 
on April 12th—as large in amount of cash as £40?—A. That is 
April. When our confidence was so considerably shaken was in 
January and February. Our confidence has been in a measure 
restored now.

Q. Let us see about that. On the 25th of February those 
goods you delivered and obtained payment for ?—A. Yes.

Mr. Lockwood : That is all I ask you.
Re-examined by Mr. Waddy.
Q. You did not 3ee the correction, but after that letter of the 

30th of January you had an interview with Messrs. Casebournes? 
—A. Yes.

Q. And the series of the cash and change that you advanced 
to each other at nights after the bank was closed were con
tinued. I will not go into that.

Mr. Waddy : There is one question as to which my learned 
friend made a statement, and a perfectly accurate one, with 
regard to the profit and loss account of the last two or three 
half-years. In December, 1885, my learned friend stated that 
there had been a very considerable loss instead of a profit. I 
should like to ask Mr. Foster or Mr. Casebourne one question 
with regard to that.

Mr. Justice Cave : Very well, you can ask.
Mr. G. E. Casebourne recalled. Further examined by Mr. 

Waddy.
Q. The loss, I believe, in December, 1885, was this very loss of 

Samango ?—A. Yes.
Mr. Lockwood : I think I said that; at any rate, I intended 

to say so.
Mr. Waddy: And amounted to £7935; the amount of the 

debt, £7935 at one blow ?
Mr. Lockwood : That was not all lost; they got a dividend.
Mr. Waddy : The dividend does not come into that year.

The losses of that year would be reckoned the whole £7935.
Mr. Lockwood : I shall accept that as being so. The whole of 

the £7935 is brought in as loss in that half-year.
Mr. Justice Cave: No, I suppose it was estimated at what it 

would fetch.
Mr. Waddy : My learned friend says £5000, and I will take 

it so, to save time. Now I will take your lordship’s view as to 
this in the notice. In the notice of the evidence they intended 
to give here they said that they have given us notice that they 
proposed to produce evidence as to the report on ’Change. I 
have witnesses here who were on ’Change to say there was 
nothing of the kind ; people who were there. I don’t know 
whether your lordship thinks that I should be justified in 
calling that evidence until evidence is given the other way.

Mr. Justice Cave : I think it would be more convenient to 
wait until we hear what is said on the other side.

Mr. Waddy : My lord, that is the case.
Mr. Lockwood: May it please your lordship, gentlemen of 

the jury, I really feel that you are owed some apology, both from 
my learned friend and myself, for having taken up a good deal 
of your time with what has certainly not been a mere amusing 
inquiry, except in so far as one can extract humour from the 
mode in which the books of Messrs. Casebourne have been kept. 
I appear, gentlemen, with my learned friend Mr. Dodd, on behalf 
of this newspaper, and we are standing up to be shot at. There 
is no doubt about that. My learned friend has opened his 
with a great amount of skill, if I might so say, and a certain 
amount of ingenuity, because he has endeavoured in opening this 
case to represent to you the conduct of this newspaper, The 
Engineer, in a somewhat unfavourable light after the time that 
they made this very unfortunate mistake. I hope, gentlemen, 
in the few observations which I shall have to address to you 
on that part of the case, to show you that really, in accordance 
with the common spirit of fairness, my learned friend is not 
entitled to ask you to view the conduct of this newspaper in that 
light. But, gentlemen, before I come to the justification, and 
to a certain extent the refutation, of the observations which my 
learned friend has been instructed to make on that part of the 
case, I may say something to you with regard to the publication 
of this undoubted libel. Mistakes will happen in the best regu
lated newspapers. But you will judge the newspaper, I hope, 
sufficiently leniently with regard to the mistake and judge them 
by their subsequent conduct after the mistake has been made; 
but if you find a newspaper going into Court after it has 
made a mistake, and endeavouring to justify that mistake, 
and failing to justify that mistake, then to my mind 
no language can be too strong in which the conduct of 
such a paper should be condemned. But if you find a paper 
coming into Court after the mistake has been made, endeavour
ing in every honest way that suggests itself to them to make 
all the reparation in their power, and to express the most per
fect regret, then, gentlemen, I venture to think you will draw a 
very strong line of demarcation in the estimate which you form 
of the conduct of the newspaper, either in the one case or in the 
other. Gentlemen, let me say, on behalf of the paper which I 
represent, that all connected with that paper most deeply and 
sincerely regret the announcement, the pain and the injury 
which has been caused to Messrs. Casebourne by the publication 
of that article; and so soon as that article had been published, 
they did this—they sent to Messrs. Casebourne a letter setting 
forth that which they desired to state in their paper on behalf 
of the people of whom they had said that which was not true. May 
I appeal to you for a moment to ask you this. Do you think it 
was quite fair of my learned friend yesterday to complain of the 
spirit of language of that correction when you remember that 
before it was published it was sent to these gentlemen for 
approval and correction, and they refused to do either one or the 
other. If they read it, as I assume they did, they must have 
seen, if it is true, that this correction would be likely to injure 
them. Then, gentlemen, I say surely, in all common fairness, 
they should have written back and said so—“ This correction you 
propose to publish does not meet the case at all.” I suppose they 
wanted a correction of some kind, and if they do not agree to 
the one suggested, why did they not send another? No such 
suggestion is made, and we are left simply without any guidance 
in this matter. I do not want to introduce anything appertain
ing to the nature of strong observations in this case, because the 
whole thing lies in a nutshell. The mistake was made, which 
was deeply regretted, and I only want to show you that after 
this unfortunate mistake was made the paper did all in their 
power to correct it. It is not, says my learned friend, that the 
newspaper has been actuated in this matter by any malice, not 
for a single moment, and so directly their attention is called to 
it, the original libel complained of being in this position, and it 
is not altogether immaterial that you should notice the relative 
positions in which the two things appear. You see, gentle-
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Q. Would that be a fair and outside rendering of what had 

come to you ?—A. I do not think it would.
Q. May I ask what more was there than that ?—A. It was 

stated as a positive fact, and confirmed by one of those most 
likely to know.

Q. I want to know why you use this somewhat formal word, 
the failure is “ announced.” Announced in what document, or 
by what office, or in what way ? — A. It was announced by 
no document, but by the statement of individuals likely to 
know.

Q. Then do you mean to say that anybody on ’Change had 
stated it out ?—A. They had.

Q. Who ?—A. Robert Jameson.
Q. You mean in the conversation with you ?—A. Certainly.
Q. Then in future are we to understand, when we read your 

documents coming from the North, that when you say a thing 
has been announced, you mean that you heard it in a conversa
tion with a gentleman ?—A. I think that was not an unfair 
inference.

Q. One wants to know the value to be attached to it. Is there 
any one of those gentlemen, whose names we now hear for the 
first time, here to-day ?—A. Yes.

Q. Who ?—A. Robert Jameson.
Q. He was the first person. Is Mr. I’Anson here ?—A. He is

I understood you, you had heard a report from somebody or 
other, and then you told us it was Jameson, and then you told 
us that they were gone down. I think that was your expres
sion ?—A. Come to grief.

Q. Gone down were the words you used.
Mr. Lockwood : No, he said they had come to grief.
The witness : It means the same thing.
Mr. Waddy : “ I went to I’Anson. I told him I had heard 

they had gone down; and he was annoyed.” Those, I believe, 
were the words ?—A. Yes, something like that.

Q. You say something like it. Kindly tell me—because a 
good deal may turn upon the words—to what words you will 
pledge your oath that you did use to I’Anson ?—A. What I said 
before, namely, that I had heard that Casebournes had come 
down.

Q. That is the third form of words you use ?—A. The mean
ing was failure.

Q. I do not care twopence in the world about the meaning, 
because that again the jury must judge of. I am asking you 
what was said in this important conversation. You went to 
rAnson’s, and I want to know what you you said to them. What 
did you say to I’Anson's; what were the words you used ?—A. 
That I had heard that Casebourne had “ come down ” or “ gone 
down,” and that he was “ in ” as one of the creditors. Was it 
true or not ?

Q. What did he say ?—A. He admitted it.
Q. What did he say? Do not say, “He admitted it.”—A. 

He said “ It is so; but I think we shall come out without much 
loss.”

Q. This is the third account. The first time you gave your 
account you entirely omitted to say—“ He said it was so.” The 
first time you said this—“ Mr. I’Anson said he hoped he would 
come out without much loss.” Then you repeated it and said— 
“ He said it was sc, and hoped they would come out without 
much loss.”—A Yes.

Q. Will you undertake to swear he said it was so, or simply 
that he said he hoped to come out without much loss ?.—A. I 
will undertake to affirm he said it was so.

Q. I beg your pardon—I am sure I did not mean to put that 
to you offensively—you undertake to affirm what?—A. That he 
said it was so ; but that they hoped to come out without much 
loss.

of failure of Casebourne and Co.?—A. On Tuesday, I think it 
was the 5th of January.

Q. Where?—A. On the Middlesbrough Exchange.
Q. From whom?—A. From Mr. Robert Jameson.
Q. Who is Jameson?—A. The secretary of the West Stockton 

Ironworks.
Q. They also are manufacturers, are they?—A. They are.
Q. Did you, on ’Change, hear it from anybody else at that 

time?—A. I heard it confirmed.
Q. Who by ?—A. Mr. Joseph C. I’Anson.
Q. What is he ?—A. He is a partner in the firm of Fry, 

I’Anson and Co., one of the creditors.
Q. What was it that Jameson told you ?—A. He asked me if 

I had heard about Casebourne and Co. I said, “What about 
them ?” He said that they had come to grief. I asked for 
further particulars. He said that they had made a large bad 
debt with a foreign merchant named Samango, which had pro
duced the effect. He said there were other firms in with Case
bourne and Co., namely, the West Hartlepool Ironworks, Fry, 
I’Ansou, and Co., and Dorman, Long, and Co. That he had 
himself seen Mr. I’Anson on ’Change, and he had practically 
confirmed it.

Q. Did Jameson at that time say anything else about this 
that is material, do you recollect ? Just think for a moment.
—A. He said that Mr. Gladstone, of the West Hartlepool Iron- not. 
works, and Mr. Robinson, a partner of Casebourne, were 
then on their way to Genoa to see what they could save from 
the wreck.

Q. Mr. Gladstone had one time been in some way interested 
in Casebourne’s firm ?—A. Mr. Gladstone, I believe, was at that 
time partner with Mr. Casebourne in another venture.

Mr. Waddy : I think this is wide, what this gentleman 
believes about the relations of Mr. Casebourne and Mr. Glad
stone.—A. I may say I know that Mr. Gladstone was at that 
moment—

Mr. Dodd : The point is that he had gone to Genoa, or was 
supposed to have gone. Just think for a moment whether there 
was anything else that you recollect, anything material said 
about what was supposed to have happened to Mr. Casebourne, 
said by Jamieson at that time ?—A. There was something about 
a ship; that a ship laden with iron joists at Dorman, Long, and 
Co.’s works had been stopped by Messrs. Dorman, Long, and Co.

Q. Except regrets between you, that was in substance all 
that was said at that time ?—A. Yes.

Q. Then you went to Mr. I’Anson, who was on ’Change ?—A.
1 did.

Q. What did you say to him ?—A. I said I had heard that 
Casebourne and Company had gone down, and that he was in.

Q. What did he say ?—A. He said he hoped that it would 
turn out so that there would not be much loss.

Q. But did he say anything in any way to lead you to suppose—
Mr. Waddy : No, no; if you please you must not lead.
Mr. Justice Cave: What did he say ?—A. He said, as I have 

just told you, that it was so, but that he hoped they would come 
out without much loss.

Q. Who was the next person from whom you heard anything 
about this supposed matter ?—A. The next person I can remem
ber distinctly was in the Cleveland Club, which adjoins the 

* Exchange, and where we generally go in afterwards to lunch.
Q. That was the same day ?—A. The same day, and within 

an hour of this I lunched at a table where there were several 
sitting discussing this matter.

Q. Who was the gentleman you knew at the table ?—A. Mr.
Fife Scott, of the firm of Scott Brothers, of Newcastle.

Q. You say you do not remember distinctly any other person. 
What do you remember ?—A. I remember that Fife Scott was 
talking a good deal about this.

Q. Do you remember what was said in substance ?—A. I 
remember something was said about another firm having lost a 
good deal with this man, Samango, as well.

Q. What was said about Casebourne’s firm ?—A. It was 
simply said as a matter of general concern. The discussion 
mainly was about Samango having gone down and let all these 
people in—Casebourne and Co., and another Hartlepool firm.

Q. Was Mr. Casebourne on ’Change ?—A. He was not. I 
particularly looked out to see if he was.

Q. Was he in the habit of going on ’Change generally ?—
A. Very often, but not always regularly.

Q. You know Mr. Gladstone?—A. I do.
Q. And you know Mr. Hill ?—A. I do.
Q. Tell me when you first heard of anything Mr. Gladstone 

had said ?—A. What Mr. Gladstone said ? That was after the 
action was threatened, not before.

Q. What other information had you beyond what you told us 
when you sent to the newspaper the information you sent. You 
have told us of Mr. I’Anson, Mr. Jameson, and the talk at the 
lunch ?—A. Yes, Mr. Fife Scott.

Q. Had you any other information beyond what you have 
told us when you sent the notice up ?—A. There were one or 
others with whom I discussed it on ’Change, but I do not 
remember who they were now.

Q. Had they heard the news, or were you telling them the 
news ?—A. No; I think they had heard it.

Cross-examined by Mr. Waddy:
Q. Why did vou look to see if Mr. Casebourne was on ’Change?

—A. Because I thought if he had been on ’Change it might 
have been there was no truth in it, and I could have gone to 
him and asked him.

Q. You would have gone to him and asked him if he had been 
there ?—A. Yes.

Q. How far is his office off from ’Change ?—A. It is at Hartle
pool, which is eight miles off.

Q. Did you take any steps to endeavour to find him at Hartle
pool ? You have told us he did not regularly attend ’Change.
—A. Not at that time.

Q. Did you at all before you had published this damaging 
announcement ?—A. There was scarcely time.

Q. But you know the world would not have stood still if you 
had waited for a week ?—A. No; that is so.

Q. There could not be such a desperate hurry to announce 
that a man had failed. Did you take the slightest trouble to 
ascertain from Casebournes themselves whether there was any 
truth in it?—A. I did not communicate with Casebournes.

Q. Why nob ?—A. In the first place, there was so little time.
Q. But was there any absolute necessity to have it in that 

week ?—A. No.
Q. Then, rather than lose a week, you preferred to risk it ?—

A. I believed it to be unnecessary. I looked upon it as abso
lutely certain.

Q. Then, at all events, the entire amount of authority you 
had was that it was rumoured on ’Change ?—A. I do not think 
that is a fair way of putting it.

Q. What more was there ?—A. It was distinctly told me as a 
fact, was confirmed by a person who was one of the creditors.

Q. Well, that is the same thing, is it not? “ It was mentioned 
or stated on ’Change.” Is that the outside limit of it?—A. It 
was undoubtedly stated on ’Change.

Q. He is the gentleman upon whom, as I understand, you 
chiefly relied, because, to use your own words just now, he was 
the one who confirmed it ?—A. He confirmed it. I did not say 
that I relied upon it chiefly.

Q. When I put to you the difference between the statement 
of I’Anson, you said it was not only told you, but confirmed by 
one of the principals ?—A. Yes.

Q. Well, he is the gentleman to whom you refer. Now, I put 
this to you—Is not Mr. I’Anson the only person, according to 
your account, of whom you made any inquiries, and that would 
be supposed to know anything of the matter ?—A. No, I think 
that is not the only person.

Q. Tell me anybody else connected with this matter ?—A. I 
have mentioned one other.

Q. Who?—A. Fife Scott.
Q. Fife Scott had nothing to do with it ?—A. He knew all 

about it.
Q. I am sure you know that is not a fair answer to the ques

tion. The persons said to be involved in it are Simango—he 
was at Genoa; Mr. Gladstone, who was on his way to Genoa; 
Dorman and Long is another, Mr. I’Anson another, and the Case
bournes themselves are another. Now I ask you whether there 
was anybody else at all concerned in this matter, and from whom, 
therefore, it would be natural and proper for you to inquire ? — 
A. I have told you all I inquired of.

Q. Kindly answer my question ?—A. I cannot say more than 
I have.

Q. Yes, you can. I ask you whether there was anybody else, 
as far as you knew, that was concerned in the matter, and there
fore would be able to give authoritative information ?—A. I 
have already said that was the evidence I went upon.

Q. That is not what I &,m asking you, and nothing like what 
I am asking you. I am asking whether there was anybody else 
you knew of at the time that could have given you any informa
tion ?—A. I thought I had sufficient.

Q. Will you answer me—was there or was there not ? I put 
a fair question to you; you may answer or not, as you like. 
Was there or was there not any other human being than those 
I have mentioned who could really give you authoritative infor
mation, according to your belief at the time ?—A. There might 
have been more.

Q. Was there, or was there not ?—A. I have no doubt there 
were.

Q. Who ?—A. Dorman, Long, and Co. might.
Q. I have mentioned them. I have mentioned Dorman, Long, 

and Co.; I have mentioned Mr. Gladstone, I have mentioned Mr. 
I’Anson—those three, and, of course, these unfortunate gentlemen 
themselves. Except those four persons, was there anybody else 
on earth that you at that time believed could give you authori
tative information ?—A. I dare say there might have been.

Q. Who did you think there was?—A. The only persons I 
thought accessible at the moment would have been Dorman, 
Long, and Co.

Q. You did not go to them ?—A. I did not; I am not sure that 
they were on ’Change.

Q. Where was their office ?—A. About a mile off.
Q. Do I understand you really that to save yourself the 

trouble of going for a mile to inquire you would actually put in 
this statement which might inflict such infinite damage upon 
persons?—A. I had no doubt whatever at the time I had suffi
cient evidence that it was correct.

Q. It is for the jury to judge of that, not you nor I. Mr. 
I’Ansou was the only person of whom you could inquire except 
Casebournes and Dorman-Long. Dorman-Long’s is a mile off, 
and you never go near them. The West Hartlepool Company; 
how far was their place ?—A. Eight miles.

Q. You made no inquiries from them ; no inquiries from Case
bournes. Mr. I’Anson is the only person from whom you did. 
Now I ask you, is not Mr. I’Anson here to-day?—A. He is not.

Q. Who is Fife Scott ?—A. He is a merchant at Newcastle.
Q. In the same way of business as the Casebournes?—Well, 

not exactly.
Q. Well, what then, iron merchants ?—A. Yes ; iron and other 

things.
Q. Well, that is exactly the description they have given of 

themselves.—A. Well, he is not quite the same ; he does more 
in pig iron.

Q. But he is an iron merchant. Where?—A. At Newcastle; 
but I was in the same district.

Q. Should you have had any difficulty in finding out from 
comparisons the real state of affairs. Were you not yourself a 
creditor of Casebourne’s to a small amount ?—A. Yes.

Q. So that you had a perfect right to go and inquire from them 
the real state of affairs ?—A. Oh ! I daresay; it is only £10.

Q. I am not saying you were influenced by it; I am not sug
gesting anything so wicked; I simply mean that as you were a 
creditor of theirs you would be entitled to say: “ I understand 
you have stopped ?”—A. It would not have been worth while.

Q. I am not speaking of the value of the £10 ; I told you 
that ?—A. But I was.

Q. That is exactly what I was not speaking of. Was it not 
worth while before you put in that paragraph to take the 
trouble to make some inquiries from Casebournes themselves ?— 
A. Of course, if I had known then what I know now I would 
have done so.

Q. You knew precious little. Why did not you take that 
obvious course of ascertaining the real truth ?—A. Because I 
believed that I had sufficient information. I did not doubt that 
it was true.

Q I will ask you this question, because I should like to get 
the very words, and I am not quite sure that I have got them. 
What I understand you to say is this. In the first instance, as

Re-examined by Mr. Lockwood :
Q. At any rate, did you honestly believe that what you wrote 

was all fact?—A. Certainly ; or I would not have done it.
Mr. Ralph Jamieson, sworn; examined by Mr. Lockwood:
Mr. Lockwood: I believe you are secretary of the West 

Stockton Iron Company? A. Yes.
Q. Had you a communication made to you on the 2nd Janu

ary, 1886, by Mr. John Hill ?—A. Yes.
Q. He is the managing partner of the firm?—A. Yes.
Q. Mr. John Hill is here, I believe ?—A. Yes.
Q. The statement related to the affairs of Messrs. Casebourne 

and Co.?—A. Yes.
Q. On the 5th January, 1886—this year—did you see Mr. 

Head on ’Change?—A. Yes.
Q. Did you repeat to him what you had been told by Mr. 

Hill?—A. Yes.
Q. Tell me now what conversation you had with Mr. Head ? 

—A. I asked Mr. Head if he had heard about Messrs. Case
bourne. He said, “ What about them?” I said I had been told 
that a firm in Genoa, Simango and Company, had failed, owing 
Casebourne a large sum of money—I believed about £8000—and 
that in consequence Casebourne had come to grief. I also said 
that I had been informed the three principal creditors were the 
owners of the West Hartlepool Ironworks ; Dorman, Long, and 
Co.; and Fry, I’Anson and Co.; that a ship-load of girder iron, 
ready for sea, and intended for some firm—a Genoa firm—had 
at the last moment been stopped at Messrs. Dorman and Long’s 
wharf ; and that Mr. Gladstone had either gone or was going to 
Genoa to see what could be saved from the assets of the firm 
there.

Q. You told practically what Mr. Hill had told you ?—A. Yes.
Q. Did you hear it from other sources as well ?—A. I did.
Q. Not from Hill; you heard it from other persons ?— 

A. Yes, from other persons.
Q. WheD you made the communication you believed in the 

truth of it ?—A. I had not the remotest doubt at the time.
Mr. Waddy : I do not ask you anything.
Mr. Lockwood : Now I will call Mr. Hill.
Mr. Justice Cave : We have nothing to do with Mr. Hill, 

have we ?
Mr. Lockwood: No, my lord; perhaps not. 

not go any further. That is the evidence on behalf of the 
Defendants.

Mr. Waddy : My Lord, I now propose to call several persons 
who were on ’Change that day to say that there was no such 
rumour as this abroad, as far as they know, at all.

Mr. Justice Cave: I do not see how that affects the question 
Mr. Jamieson says he told this to Head, and Head 

inquired of I’Anson. That is enough, surely. Mr. Jamieson 
says he told this to Mr. Head, and Head says he inquired of 
I’Anson. No amount of rumour could alter that.

Mr. Waddy: They say it was a current report on ’Change. 
I want to deny that; but I do not care very much about it.

Mr. Justice Cave: That is not material. Practically the 
only question here is the amount of damages.

Mr. Lockwood : That is so from my point of view, my lord. 
May it please your lordship—gentlemen of the jury : I now 
come to the end of this case, which certainly has given me some 
little anxiety, because I cannot help feeling that my learned 
friend in opening this case to you did not quite represent the 
conduct of the newspaper I have the honour of appearing for in 
the light in which I think it is fairly entitled to be represented. 
I have already endeavoured, as far as my poor powers go, to 
vindicate the position of the paper and to put before you, not 
with any attempt at gloss or exaggeration, the course of conduct 
pursued by them from the time when this unfortunate mistake 
was made. That it was an unfortunate mistake, the newspaper, 
to their cost, know. That Mr. Head knows ; and Mr. Head, I 
am sure, from the way he gave his evidence, has impressed you 
with the fact that he did what he did quite honestly, and was 
actuated by nothing approaching to any improper motive ; and 
the most my learned friend can say is, that he was careless, and 
ought to have made other inquiry than he did. He had direct 
information brought to him, which my learned friend and I are 
in a position to trace. But he did not rest upon that ; he also 
had a conversation with I’Anson, which he has detailed to you. 
That conversation with I’Anson confirmed the report which lie 
had heard, and on that he acted. If you should think there has 
been anything reckless in the conduct of Mr. Head, or this paper, 
that is one thing. But if you think he has been merely mistaken 
and committed an act of carelessness, no doubt, but that the mis
take was not committed rashly or recklessly, then I trust you will 
take that view—namely, the second view—and that view will affect 
the verdict which you will be called upon to give. Now one 
word with regard to the explanation given as to the trading

Then I will

at all.
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recover whatever damage they have actually sustained—all 
pecuniary damage they should undoubtedly recover. What 
that is it is difficult to say. Probably you are much better 
judges of that than I am. We had their books produced, and 
divers witnesses put in the box with reference to that. Now 
Mr. Mclnlay, the accountant who was called, undoubtedly did 
not give us very much information. I rather think the 
matters which he was called on to prove did not really lie 
within the scope of an accountant’s duties at all. The real 
person to tell us that was Mr. Foster, the clerk, and, really, all 
that Mr. Mclnlay did do, and could do, might have been done 
perfectly well by any clerk who was capable of dealing with 
figures, and really he was called more to give a sort of dignity to 
the case than anything else. You must look substantially at what 
Mr. Casebourne says in the matter. In the first place, what is 
the damage which would naturally follow ? You know that 
much better than I do, because you are business men; but one 
would say the first and natural damage would be loss of credit.
If Casebourne and Co. had been able before to deal on terms of 
credit, when people heard they had failed, even although this 
was corrected subsequently, showing that all they had done was 
to make a bad debt, what persons dealing with them would do, 
would be to limit the terms of their credit—either refuse to 
give them credit altogether, considerably diminish the amount 
of credit given them, or require security of some kind. There
fore, that is one thing which would happen to them, and it 
would be accompanied of course by some amount of annoyance 
when they came on ’Change and had to meet the people with 
whom they were accustomed to deal. Now loss of credit may 
probably go on and extend further ; extend, that is to say, to 
actual loss of business, and that will depend, to some extent, on 
the position in which the firm happen to be. If the firm, of 
whom this statement is made, is a peculiarly strong, wealthy 
firm, it may not inconvenience them ; it would be a great annoy
ance, nothing more—they would be compelled to pay cash 
instead of credit. On the other hand, if the firm was not a very 
strong firm, and especially if they had recently met with a very 
serious loss, the being compelled to pay cash may render it 
necessary for them to draw in their dealings, and in that way 
would be an actual business loss. With reference to the actual 
business loss here, some figures are given us by Mr. Foster 
to the effect that the sales in 1885 were for the first four 
months £10,000, and those of the first four months 
of 1886, £300Q. If one could take that as being a sum 
which one could justly calculate on, you would have to consider 
what the loss of profit was that that loss of business repre
sented. It seems to me you cannot quite deal with that on that 
footing; for this reason: that these transactions in which Messrs. 
Casebourne and Co. engage are not transactions of so small and 
numerous a character as to make four months a good average. 
Where transactions are small and numerous, of course four 
months would be a fair time for an average; but if the trans
actions are few and large, then, of course, four months is hardly 
a sufficient time to get a really satisfactory average. I illustrate 
it for instance in this way. During the last month before 
January the 8th, there was only one transaction (I am speaking 
now of large sales of iron and steel), and during the first four 
months in 1885 there were only three which amounted to the « 
larger portion of that £10,000. I do not know that we have 
been told exactly what they were during the first four months 
of 1886 ; but there again it is tolerably obvious that a large 
transaction on May the 1st, or in the early part of May, would 
seriously affect the average. There are hardly enough trans
actions to get at an average, so that you must exercise some 
discretion in dealing with those figures—how you should deal 
with them you will know better than I do. These are merely 
matters that occur to me that you will give effect to or disregard 
according as you may, from your superior knowledge of business, 
think they are, or are not, worthy of consideration. So much 
on that part of the case—as well as you can get at it you should 
give Casebourne the damages he has actually sustained in conse
quence of the publication of this libel. Then, gentlemen, there is a 
second head of damages which you may or may not take into con
sideration, according to the circumstances of the case, that is what is 
called exemplary damages. In a case of libel, in a case of slander, 
in a case of assault, and divers other cases of that kind, juries are 
not confined to the actual damages sustained, they have a right 
t/O take other matters into their consideration as well, and have 
a right to consider the whole of the circumstances under which 
the injury is inflicted; and, undoubtedly, if the injury is 
inflicted attended with remarks of insolence and contempt, and 
things of that kind, a jury may make exemplary damages the 
greater part of the damages awarded. Now therefore, gentle
men, I must say a few words to you with reference to what has 
taken place here. Under what circumstances has the libel been 
inserted in the paper, and what has been done since ? We have 
got Mr. Head’s account of what took place, and certainly—I 
agree it is a question entirely for you—it seems to me what Mr. 
Head did hardly justifies the whole of the remarks made on the 
subject by the learned counsel for the plaintiff. This is how the 
matter stands. On the 29th of December Messrs. Casebourne 
and Co. had written to Messrs. I’Anson and Co. in these terms:—
“ We very much regret to inform you that, owing to a heavy 
loss, we are unable to meet our engagements. Our creditors are 
only three—viz., Messrs. Dorman, Long, and Co., Middlesbrough; 
the owners of the West Hartlepool Ironworks; and Messrs. 
Fry, I’Anson, and Co., Darlington. As we wish to lay a state
ment of our affairs before you, we shall feel greatly obliged if 
you will meet at the offices of Messrs. Dorman, Long, and Co.,” 
and so on. Now, that letter it appears was sent to I’Anson 
and Oo., and, understand, to them only; but everybody 
knows that if you tell a second person anything in the 
nature of a secret, why, it is more or less at the mercy 
of the world. People do not, as a rule, keep other people’s 
secrets, and therefore there always is some danger of the thing 
coming out. Under those circumstances, it seems as early as 
the 2nd December Mr. Jameson said he heard it from Mr. Hill, 
and when he got on ’Change at Middlesbrough, on the 5th 
January, he told Head about it. Now, Head says—Thereupon 
I went and saw Mr. I’Anson. So far, he was right. Undoubtedly, 
he was bound not to take the statement of Jamieson, who was 
not a creditor, but to go to head-quarters, if he could, and ascer
tain if it was true or not before venturing on publishing it. 
Now, of course, I am dealing only with the question how far his 
conduct was excusable; it does not justify it. Nothing will 
justify you publishing what is untrue, but the circumstances 
under which it is published may to a greater or less extent 
excuse what has been done. He goes to I’Anson and gets from 
I’Anson an account which substantially confirms what Jamieson 
had told him, and led him to send this paragraph off to the paper. 
Now, then, it is said he ought further to have gone to Case
bourne and Co. No doubt that would have been the proper 
course to have taken, and if he had gone to Casebourne and Co. 
before making this announcement, the announcement would 

have appeared, and The Engineer would not now be 
called on to pay damages for its having appeared. He did not 
do that. He rested satisfied with the statement of Jameson

account of Mr. Ray. I do not want to make any false point 
before you, but I think that the observation made by Mr. Case
bourne through my learned friend gives sufficient explanation 
with regard to that. The dates there represent actual deliveries, 
when payment was made. There is one other observation I 
would also make on that ledger account, which is that it shows 
really that the trading account with Ray was a very great portion 
of the business of Casebourne and Co.; that, in fact, these five 
firms in respect to which my learned friend in opening claimed 
special damage—Caspar, Ray, the Steel Company of Scot
land, the Consett Iron Company, and another—that the 
total trading in 1885, the total turnover of these five firms, 
only amounted to £1600 out of a total trading of the 
firm of £46,000. Therefore, of this they have only been able 
to show any damage, or any suggested damage, in the case of 
Caspar and in the case of Ray; and no attempt was made to 
support my learned friend with regard to the Steel Company of 
Scotland, the Consett Ironworks, or the other firm the name of 
which I forget. My learned friend has limited himself to these 
two firms, and I submit, with regard to these two firms, my 
learned friend has not made out any case really for substantial 
damages. I find during the course of this case and the cross- 
examination, and from the attitude which my learned friend 
took up with regard to Mr. Head, that evidently there was a 
feeling of soreness or my learned friend would not have cross- 
examined him in the way he did. I do not know what the 
intention of Mr. Casebourne may be with regard to Mr. Head, 
whether he intends to bring another action against him to claim 
all this over again; but judging from the course adopted by my 
learned friend, it is evident to me that there is some intention 
of that kind ; and if there is, then you know my learned friend 
is not entitled to visit all this upon the defendant newspaper if 
he has got this other shot in the locker, which was in a very 
unmistakeable way indicated by his cross-examination. I am in 
the dark with regard to what Mr. Casebourne’s intentions are, 
but probably we shall hear a declaration from Mr. Waddy that 
he has no intention, on the case of Mr. Casebourne, to bring an 
action against Mr. Head; but, however, I will watch and see 
what my learned friend has to say about it. If he does not 
make that declaration of his policy we know pretty well all the 
sin in connection with this matter ought not to be visited on 
the head of this paper, and I shall wait with interest to hear 
my learned friend announce absolutely that he has no intention 
on the part of the plaintiff whatever to bring any action against 
Mr. Head. I am not going to weary you gentlemen by address
ing you at any length. I have ventured, as far as I can, to 
represent the conduct of this paper in the light in which I 
think it should be regarded if it does come to be a question for 
you to assess damages. I ask you not to assess them on the 
commercial basis, which my learned friend has utterly failed to 
substantiate, but on the principle of doing temperate justice 
between the parties in this case.

Mr. Waddy :—My lord, and gentlemen,—I have been waiting 
from the beginning of this case to the end with the greatest 
curiosity. I have had a great amount of curiosity about which 
now I do not mind unbosoming myself to you. My learned friend 
has had absolutely an undefended action to try to defend. 
What was the meaning of it ? Why was it fought through from 
beginning to end, instead of the proper thing being done and 
some adequate compensation offered to the plaintiff and some 
proper settlement made ? We claimed by that ridiculous letter 
of ours—as I dare say he thinks, and perhaps you may think— 
£10,000 damages. Of course, I do not say, gentlemen, that that 
is anything like the sum you are going to give, but what I want 
to know is this: Why did not they pay into court, if there was 
no real bond fide defence, something substantial, instead of this 
ten guineas, which is amusing. But, gentlemen, I now see 
through it. I thought we should have it out before we got 
to the end of the case, and it has been like they say the post
script of a young lady’s letter frequently is, that the important 
part of it is in the very tail—in the postcript. We now see that 
this action has been fought for the purpose that my learned friend 
might, if he could fight this one action, stand between the two 
stools, try and pump out of counsel on the other side a pledge 
with regard to Mr. Head, and so wriggle and twist out of his 
liability in some kind of fashion between the two. I now 
understand it. It has been reserved to the last, and now my 
learned friend stands here and challenges me to make a declara
tion which he knows I cannot make, which he knows very 
well I have no power to make, which he knows also has 
nothing on earth to do with this matter, and the only meaning 
of which, he will forgive me for saying, is that it is the only 
way to save covetous Mr. Head and these people, because it is 
all one concern to Healeys and the Heads together. I ask you, 
gentlemen, to give adequate damages and compensation now to 
my client. What I have put before you is the moral of what my 
learned friend has said, and nothing more or less. Now let us pass 
from that, because that was all good-humoured badinage on his 
part, and I hope I have dealt with it in the spirit in which it 
was put forward. It is a question, as my lord said just now, of 
damages. With regard to the only suggestion that Mr. Head 
was moved by malice, when I first opened this case to you, I 
said distinctly that I alleged nothing of the sort. There is no 
malice; but the mischief of it I repeat now, as I practically said, 
is that without a particle of malice of any sort, these newspaper 
correspondents, in order to fill up their columns, will stick in any
thing, and they do not care how it hurts people ; and rather 
than take the trouble to inquire whether it is true or not, they 
say, “ Oh, but my parcel must go off to-night!” and then they 
stick things in about people which they have not verified. It 
is important, they think, that the world should be possessed 
of the information at once—it will not keep a week; and 
so, rather than wait a week, they will run the risk of doing 
Messrs. Casebournes irreparable damage in order that they may 
be quite sure that The Engineer of January, 1881, may 
enlighten the world upon the subject. Well, gentlemen, I say 
that is simply intolerable. I do not know what your opinion 
may be upon the subject. I have no right to inquire, except in 
the form of your verdict; but I venture to say that it is in
tolerable. Newspapers seem to think that they have some kind 
of public duty to perform. Directly a man chooses to buy a 
certain amount of type and a printing press, he immediately 
becomes “ we ;” and becoming a “ we,” he thinks he has a right 
to say that Jones is about to become insolvent, or that Robinson 
is in a very bad state financially. Now, a newspaper proprietor 
has not any right conferred upon him by Government to libel 
folks ; and if he does do it, he is not to get off by getting an 
eloquent and learned counsel, like Mr. Lockwood, to come and 
say, “ This is an unfortunate mistake,” and make out that he is 
to be pitied as a poor newspaper proprietor. Then, says my 
learned friend, “ the poor unfortunate man did all he could, as 
soon as he found out his mistake.” Yes ; but what reparation 
is that ? It does not put the thing right because, as Mr. Ray 
said, “ I see the paper, but only occasionally.” You remember 
the letter I read—1 will not read it over again—where they said 
the retractation made was such a beautiful thing that it put them 
in a better position than they jveje before. Now, Ivjsp about

Mr. Ray ? “ I see it occasionally,” he said; “ I happened to see
that one, and not the other.” You do mischief by the first 
statement, and you never can put it right. It is all very well 
for counsel to come and say, “ Oh, it was an unfortunate 
mistake, and we have done our best to rectify it.” I 
do not want you, gentlemen, to give inflamed damages 
at all, but what I want you to consider is simply the real 
mischief that has been done. My learned friend says we have 
not called all the people we might have called. We simply 
could not. In a case of this sort all we can do is to give general 
evidence, and to give one or two illustrations to show the 
damage that we have sustained. We have called Mr. Ray; and 
if we had called all those persons—these Flensbergs, from 
wherever they may come, or these Elsinore people—and if we 
had got people from Holland and Germany, a nice little bill of 
costs there would have been, and we should have been very 
properly told that we had been running up costs in the most 
disgraceful way, which would have to be paid by the defendant. 
What we have done, gentlemen, is to put before you general 
evidence. We have given you only illustrative cases, because in 
point of fact it is quite impossible for these two men to tell you 
the damage which has been done, or which may be done, by it. 
You start a tale of this sort running, and you can never catch 
it again; you start a mischief of this sort once rolling, and you 
can never thoroughly stop it. I give them credit for doing the 
best they can, but they cannot stop it. It has been said, give 
a lie half an hour’s start, and it will run round the world before 
you can catch it. That is invariably the rule. It is so with 
things of this sort; they give it a week’s start. It must go off 
that week ; and it was Mr. Head’s earnest desire to give it a 
week’s start. He succeeded, and the mischief has been done. 
Now, gentlemen, with regard to figures, I am bound to say that 
Mr. Mclnlay did not give us the beneficial result which we 
might have expected from an accountant. But when we 
got the clerk in the box, who was more conversant with the 
way in which the books were kept, there was no difficulty. Now 
what do we say ? As a matter of fact, no reason has been sug
gested for this falling off in the business, except the one accusa
tion. Mr. Ray was called, and you heard what Mr. Ray said. I 
called Mr. Hardy, and I read you Mr. Hardy’s letter. I put it 
to you, gentlemen, and no doubt many of you may be men of 
business, how would you like to read a letter from a customer 
telling you that, although he had been dealing with you for a 
long number of years at certain periods, he now regretted—they 
always do regret it, I believe, very much—to say he could not 
give you the usual three months’ credit or take your bills; but 
he would trouble you on every occasion to “ down with the 
dust.” That is not a nice sorb of thing, and it is a damaging 
thing, and you do not get over a thing of that sort in a hurry. 
Says my learned friend, “ Afterwards yo 
tion.” There is no retractation in it. “ ^
Gentlemen, I do not care to split hairs in the matter. 
“ Do you think that makes it up to me ? You tell me that 
John Jones is going to be bankrupt, and you let all the world 
know it, and you tell me the next week thac he is not going 
to be.” Do you think, gentlemen, that that improves his 
position ? No, and therefore from him afterwards I will have 
cash. The plaintiffs tell you that they believe they have been 
damaged to the extent of 90 per cent, of their business. That 
may be an exaggerated view which they naturally took of their 
own case and their own injuries ; but, gentlemen, figures can
not lie. In the first four months of 1885—the time fixed by 
my learned friend, and I have given those figures simply because 
he fixed that time himself—the contracts made were £10,000, 
and in the first four months of the next year they were £3000. 
That is a difference of £7000 in the work done. That is strongly 
indicative of the damage that was done. Now, gentlemen, I will 
not occupy you more than two or three minutes longer. It is 
not a fact that the whole of the work was done in one or two 
contracts. £4000 out of £6000 was done in small contracts, 
which appear in the invoice book which is here. There have 
been no large contracts since. Now look at the importance of 
that case, you can judge of that for yourself. Am I not right in 
this ? I ask you as men of business the meaning of that. 
As to the small contracts, the cash, those continued to some 
extent, though not entirely, but the larger matters, the 
matters of credit, those are gone. My learned friend then puts 
in all the turnover. That is not the question, because if the 
contract was made before this rumour or libel began, if that 
had been the case, then one easily could understand that the 
business must nevertheless go on, and the turnover does not 
give us the slightest information. The question is what fresh 
contracts did people choose to make with them, and the answer 
is what I have given you. Gentlemen, I will not weary you 
further. The only further observation I will make is this—I 
cannot help thinking that if it was intended to bring anybody 
here to show that they had taken ordinary and common care, 
in that view it was no use to bring Mr Jameson. Why did 
not they bring Mr. I’Anson? We might have got the truth from 
him; there was Dorman, Long, and Co., the truth might have 
been got from them ; Gladstone and his firm, the West Hartle
pool Company, it might have been got from them; 
all, Casebournes, it might have been got from them. From 
whom did he inquire? From I’Anson, he says. He supports his 
evidence by Jameson ; that he thought it desirable to do, but 
he does not bring I’Anson, the person who, he says, 
and I should like to have heard from Mr. I’Anson’s 
words he would speak to, for we had three different accounts 
given of it. There the matter rests. I do not care to throw 
any discredit on Mr. Head further than that of carelessness, 
which is acknowledged on his behalf, and I must say carelessness 
not only in the way of hurry, but as to the welfare of other 
people; and I do say, gentlemen, that I have shown here a 
damage so large and so substantial—which we cannot prove to 
a penny, a shilling, or a pound—a damage which may go on in 
the future, that I venture to suggest that you will give substan
tial damages, not absurd inflammatory damages, to my client 
for the injury which has been done him.

Summing Up.
Mr. Justice Cave : Gentlemen of the Jury,—This is an action 

for libel, in respect of which the defendants have paid ten 
guineas into court, and have pleaded that that was sufficient. I 
do not suppose I am doing them any injustice in telling you 
that there is very little doubt that it is not regarded at all as 
being a satisfaction, and that it will be for you to say how much 
more the plaintiffs ought to have. Now it was said, Why not 
pay a larger amount into court at once ? We lawyers all under
stand why that is not done. Whatever amount you pay into 
court, a jury will always give more ; that is an invariable rule, 
and if you want to get at their real view of what the damages 
should be, pay a small amount in, and leave them to say what 
more there should be. That is regarded as a rule by all lawyers, 
and you may take that as amounting to an invitation to you 
to fix what you consider the fair and proper sum under all 
the circumstances. Now \vhat should the damages be ? In the 
first place, undoubtedly i£ is clear that the plaintiffs ought to

u saw the retracta-
Yes,” says Mr. Ray.
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The jury retired to consider their verdict at ten minutes pensating activity will be developed in a very short time, because 

to two and returned into court at a quarter past three. | of the announcement on the part of builders and architects that
The Associate [Mr. Wade]: Gentlemen, have you agreed? deferred operations will be revived on June 1st. Steel rails are
mho Wnromnn- We have selling at 34 dols. to 36 dols.; merchant bar, 175c. to 2c.; nails,
mv. a • rv. „ ' j 11 _ 2'10 dols. to 2‘25 dols. per keg, with 2000 machines still idle in theThe Associate: Do you find for the plaintiffs or for the Wesfc. The plate mills are booking a good many small orders.

defendants . Locomotive works and shipyard orders are improving little by
The Foreman: For the plaintiffs. little. Heavy car orders have been secured this week, especially
The Associate: What amount? from the trunk lines. The pipe works are still crowded with
The Foreman: £1500. orders for pipe,both wrought and cast. The textile manufacturing
Mr. Waddy: In this case, will your lordship give me judg- establishments are running well considering that this is the dull

ment and a certificate ? season. The boot and shoe manufacturing establishments are
Mr. Justice Cave : Yes. running fully three-quarters time, and will run full from
(The damages have been paid into Court, and a motion for a June 15th. 

new trial is now pending.)

and I’Anson, and although more prudence would have saved his 
principals altogether, yet it is for you to say whether they ought 
to be visited, and to what extent, if any, with the payment of 
exemplary damages, because he did not take the further step of 
consulting Messrs. Casebourne and Co. Next we come to 
this: the letter is sent off on the 6th, and on the 8th 
of January it is published. Then on the 11th of January 
Mr. Farrington, the solicitor to the plaintiff, writes a 
letter in which he states that he has been consulted by the 
plaintiffs about these statements which he is instructed to say 
are untrue. Messrs. Casebourne and Co. have not failed; they 
made a bad debt, and the vessel you mention was stopped by 
them by an injunction obtained at their instance from the High 
Court. “ My clients having large business connections both in 
England and on the Continent, I need hardly say that such 
statements as these, disseminated as they will be through the 
English and continental press, are calculated to do them 
immense harm.” Then they ask for damages. To that there is 

the 13th January in which “ The Editor of The 
Engineer presents his compliments to Mr. Parrington, and 
acknowledges receipt of his letter of the 11th inst. The editor 
regrets exceedingly the statement referred to, which upon 
inquiry he finds from his local correspondent to have been 
written under a irfisapprehension of the facts. It seems that 
Messrs. Casebournes’ affairs were a matter of common conversa
tion on ’Change in consequence of the firm having taken some 
of their more considerable creditors into their confidence. The 
editor repeats that he very much regrets the occurrence, and 
will, of course, be glad to give equal publicity to a contradiction 
of the report. He proposes to insert in a prominent place in 
this week’s issue a statement in the form enclosed, if approved 
by Mr. Parrington’s clients, and doubtless with this reparation 
Messrs. Casebourne and Co. will be satisfied. The editor would

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

At the meeting of this Society on May 22nd, Professor Balfour 
Stuart, president, in the chair, Messrs. C. A. Bell, J. C. Johnson, 
and James Swinburne, were elected members of the Society.

The following communications were read:—“ On the Sympa
thetic Vibrations of Jets,” by Mr. Chichester A. Bell. It has been 
assumed hitherto that a gaseous or liquid jet vibrates under the 
influence of a limited range of tones only, effective tones being 
those which do not differ greatly in pitch from the normal or 
proper tone of the jet discovered by Lavart and Sondhauss. The 
author has found, however, that when the pressure under which a 
jet escapes is not too great, the latter is affected by all tones lower 
than the normal as well as by some above it. Changes may be 
excited in a jet of either kind by vibratory motions of the jet orifice, 
or of the fluid behind, or external to the orifice. These changes 
take the form of slight swellings and contractions, which become 
more pronounced as the fluid travels away from the orifice, and 
finally cause the jet to break or become discontinuous at a distance 
which depends upon the intensity of the initial disturbances. At 
any point within the continuous portion of the jet the successive 
swellings and expansions represent both the form and the relative 
intensities of vibrations impressed upon the orifice ; and the jet is 
therefore capable of reproducing very complex sounds, such as 
those of speech and music. A vibrating jet of air does not, how
ever, emit sound when it plays with free air, or into the wide 
end of a tube communicating with the ear, but when it plays 
against a very small orifice in the end of a hearing tube, loud 
sounds may result. This reproduction is most intense when 
the hearing orifice is placed in the axis of the jet, just 
within the breaking point; but becomes gradually feebler 
as the hearing orifice is moved towards the jet orifice, or out 
of the line of its axis. Beyond the breaking point the sounds 
from the jet at first become confused, and finally are lost. A jet 
of gas, like a liquid jet, only vibrates so as to produce its normal 
tone when it strikes upon some obstacle which serves to diffuse the 
disturbances due to impact, or throw them back upon the orifice. 
The vibrations of an air jet are also loudly reproduced as sound 
when it is directed against a small flame below the apex of the blue 
zone. Liquid jets are but slightly sensitive to aerial sound im
pulses, but become highly sensitive when the jet tube is rigidly 
attached to a sound-board. The vibrations of a jet so mounted 
best perceived as sound when the stream strikes upon a rubber 
membrane tied over the end of a narrow tube which communicates 
with the ear. For accurate reproduction of speech and sounds in 
general, the jet should be at such a pressure as to respond visibly 
to a note of about 4000 vibrations per second ; and the membrane 
should be at such a distance from the orifice that the jet never 
breaks or becomes discontinuous above its surface. The vibrations 
of very fine jets of any conducting liquid become loudly audible 
when a portion of the jet or the “ nappe” formed when it strikes 
upon a flat surface is included in circuit with a battery and a tele
phone. This may be accomplished by letting the jet impinge on 
the end of an ebonite rod, through the centre of which passes a 
platinum wire. The upper end of the rod is surrounded by a short 
tube or ring of platinum, the upper margin of which forms a con
tinuous, slightly convex surface with the exposed end of the central 
wire and the ebonite. The wire and ring form the terminals of the 
circuit which is completed through the nappe. Distilled water 
containing of its volume of pure sulphuric acid is recommended 
as the jet liquid. The author advances a new theory to account 
for the growth of the vibratory changes in liquid and gaseous jets.

“On some Thermodynamical Relations,” Part V., by Professor 
W. Ramsay and Dr. S. Young. In Parts I. and II. of this series of 
papers it was shown that the ratio of the absolute temperatures of 
any two bodies corresponding to a given vapour pressure bears a 
simple relation to the ratio at any other pressure, which may be 
expressed by the equation R1 = R + c (t1 - t). Where R1 and R 
are the two ratios, c is a constant, and t1 and t are the tempera
tures of one of the two bodies. The determination by Schumann 
—-Fogg. Ann. N. F. 12,46—of the vapours of methyl formate and 
twenty-seven homologous ethers made it possible to compare the 
vapour pressures of a Targe number of bodies belonging to the same 
class. It was found that when the ethers were compared with 
ethyl acetate, which was taken as the standard, in every case c— o, 
and therefore R1 = R. The temperatures corresponding to the 
three pressures, 200, 760, and 1300 mm. are given by Schumann. 
Taking the mean value of R for those pressures as correct, and re
calculating the temperatures, the greatest difference between the 
found and the recalculated temperatures is 0 7 deg. C. The vapour 
pressures of water or any one of the ethers being accurately known, 
it is sufficient to determine the boiling point of any ether belonging 
to this class, in order to construct its vapour pressure curve. The 
absolute temperatures corresponding to the pressures 200 and 
1300 mm. for any ether are '897054 and 1'04884, where t is the 
boiling point at normal pressure in absolute temperature.

A gridiron slide rule by Mr. Stanley, designed by Mr. Thacker, 
explained by Mr. C. V. Boys. It was equivalent to a slide 

60ft. long, and performed multiplication and division with an error 
not exceeding the 140,000th part.

Specimens of safety explosives, and their results in shattering 
blocks of lead, were exhibited by Mr. H. Sprengel.

(From our own Correspondent.)
It is in pig rather than in finished iron that the market is at 
present showing most animation. The exceptionally favourable 
prices now prevailing are inducing consumers to come forward in 
some directions, and they are operating in Derbyshires, Leicester- 
shires, Northamptons, and Lincolnshires with some amount of 
freedom. Native pigs do not offer such advantages to buyers as 
these outside brands. Certain long-established ironmasters there 
are, however, whom nothing will tempt just now to contract for
ward. They declare that all previous contracts have gone against 
them.

The prices that are ruling transactions are very low, and are 
declared to be largely profitless. Although 34s. is still quoted for 
Northampton pigs delivered, and 35s. for Derbyshires, yet Derby
shires are known to be selling at 32s. 6d., and Northamptons at 
hardly above 30s. Some sellers there are, however, who sternly 
decline any such price as 32s. 6d. Lincolnshire pigs are selling at 
37s. 6d. to 39s. delivered. Native forge pigs have got down very 
low, and 27s. 6d. is freely talked of. Indeed, some native foundry 
pigs may be had at 30s. to 32s. 6d. The Apedale brand of North 
Staffordshire pigs is 40s. delivered in South Staffordshire. All 
mine pigs are selling at 50s. to 55s. for hot blast sorts, while cold 
blast are 75s. to 80s. nominal. Hematites show but little move
ment at 50s. to 52s. 6d. delivered.

In the sheet trade, although it is estimated that some sixteen or 
eighteen mills have been either partially or wholly stopped in the 
past six months, yet the supply continues excessive. Now Messrs. 
Groucutt have re-started their Bankfield Ironworks, Bilston, the 
millmen having consented to a reduction of some 2^ per cent, in 
wages, and it seems likely that other adjoining works at present 
closed will shortly be again on. Thus it seems impossible to curtail 
the supply for long together. Sheets of 20 gauge are £515s. to 
£6; 24 gauge, £6 to £6 5s. ; and 27 gauge, £7 to £7 2s. 6d.

The entry of new firms into the galvanised sheet business has not 
a good effect upon prices. Galvanised sheets of 24 gauge, packed 
in bundles delivered to Liverpool, are quoted £9 15s. to £10 and 
upwards, according to the brand. Sheets of 26 gauge are quoted 
£11 5s., and 28 gauge £12 per ton upwards.

The Shrubbery Steel and Iron Company, Wolverhampton, has 
now set its forges going at its new sheet works erected 
of the sites formerly occupied by Messrs. E. B. Thorneycroft and 
Co. In a few days the mills will be in active operation, and it is 
hoped that before very long four mills will be kept running, and 
by-and-bye some 200 hands will be found employment.

The plate trade is unimp">vpd, and districts more favourably 
situated are taking the bu k o’ the business. Tank plates 
quoted £7 and upwards, ana boiler sorts £8 to £9, with best sorts 
going on to £10.

Marked bars are selling at £7 12s. 6d. and £7; second-class 
branded bars, £6; good merchant bars, £5 10s.; and common, £5 
down to £4 15s. Hoops are now selling at from £5 for common 
sorts up to £6 10s. for superior makes. Gas strip is abundant at 
£4 15s. upwards.

Engineers are still being pressed for orders by representatives of 
Belgian girder houses. The continental manufacturers are evi
dently very unprepared to give up the business without a struggle, 
notwithstanding that Messrs. Dorman, Long, and Co. claim that 
they have now got their prices down to within 5s. per ton of the 
Belgian makers, and that the difference of 5s. is more than com
pensated in the superior quality. Belgian deliveries have recently 
been delayed into this district by reason of the strikes and riots, 
and some orders have been two months in filling. Indeed, 
engineers here state that they can never rely on deliveries under a 
month if they be in lots of, say, 20 tons and upwards which are 
supplied from Belgium direct. For such lots the price of standard 
sizes, such as lOin. by 5in. and 12in. by 6in., is about £5 to £5 5s. 
per ton delivered Birmingham. If only small lots are needed 
quickly out of stock in London, about £6 per ton is the figure 
charged.

The strikes at the Trench and Stirchley Ironworks, Shropshire, 
against a heavy reduction in wages have now entered on the fifteenth 
week, and there seems no probability of a settlement. The men 
have offered to submit the dispute to arbitration, but this the 
masters decline, and are filling up the vacancies with any men 
who may offer themselves at the reduction. The Trench Company 
has thus been enabled to restart one of the mills with outsiders, 
who have been joined by a few of the old hands.

The constructive ironwork manufacturers are in receipt of fair 
orders for bridge purposes, and girder sections for new large busi
ness establishments and several gasometer contracts are in negotia
tion. The heavy ironfounders have less to do on mill and forge 
work, but pillars, lamp-posts for export, telegraph cast iron sup
ports for foreign countries, and general castings are in moderately 
good request. The light ironfounders complain of the dearth of 
business, but considerable activity is noted in the production of 
dynamo machines, fittings, and various electric lighting and heat 
appliances.

Interest is taken here in the first general meeting of Spiel’s 
Patent Petroleum Engine Company in London on Tuesday. The 
chairman, Mr. Heritage, announced that when the company was 
formed two months ago a special license was granted to Messrs. 
Sbirlaw and Co., of Birmingham, who were to make the engines, 
the company also reserving power to manufacture. The board, 
however, considered it well to obtain the co-operation of Messrs. 
R. Hornsby and Sons, of Grantham. Both firms had now agreed 
to manufacture the engine under royalty, and it was believed that 
the sale would be large. The board had also made arrangements 
for placing the manufacture of the engines for South America in 
the hands of Messrs. Hornsby. This would be of great advantage 
to the company, but it had not been formed for supplying engines 
on the American continent. The directors proposed that the com
pany should acquire the patent rights of the continents of North 
and South America, re-selling them to a subsidiary company. A 
resolution to this effect was carried.

The strike at Messrs. Edwin Lewis and Sons’ Wrought Iron 
Tube Works, Wolverhampton, has now come to an end, the men 
having resumed upon the firm’s own terms, which was a consider
able reduction in wages. At other works in the Wednesbury dis
trict this example is now almost certain to be followed.

If the same spirit evinced by Eliza Tinsley and Co., of Old Hill, 
near Dudley, is shown by other nail-making firms there soon may 
be an end to the disaffection of the nailors of South Staffordshire 
and East Worcestershire. Writing to the secretary of the Nail- 
makers’ Association, the firm say that they should be pleased to go 
back to the 1879 list if other nail masters would do the same. 
They have no desire to see men working at wages below the list, 
and any reductions which they had imposed were made in the last 
extremity when their competitors generally had adopted such a 
course. It is satisfactory to note that Messrs. Tinsley are extend
ing thejr tiail making business, they having acquired the works

an answer on

ask for a reply by telegraph.” Then comes the correction. Now, 
of course, I am not for a moment surprised that the plaintiffs 
were not satisfied with that reparation, because, as I have had 
already occasion to observe once before these assizes, it is not a 
sufficient reparation, or anything like a sufficient reparation, if a 
libel has been inserted in a newspaper, to insert thereupon 
a contradiction, and suppose that puts an end to the matter; 
it does not, and ought not, to put an end to the matter, 
and for many reasons. In the first place where a para
graph appears reflecting upon anybody, there is a sort 
of natural love of scandal in the human race, and people 
read it, and go about, and when they meet anybody say, “ Have 
you heard that terrible thing that has happened to Casebournes, 
they have stopped paymentand so it gets spread about in all 
quarters; and when, next week, the correction appears, do you 
think that any of these people who went about telling the 
failure would tell the correction. Not at all; they would leave 
that to take care of itself. It is in that way the mischief is 
done, and reparation by contradiction is childish—it is no repa
ration at all. Then with regard to the contradiction which was 
inserted, something was said about its not improving the matter. 
I must say I do not see any particular harm in the correction 
itself. It is in these terms:—“We regret very much the state
ment made in the letter of our North of England correspondent 
which appeared in our last impression to the effect that Messrs. 
G. E. Casebourne and Co., of West Hartlepool, had failed. It 
appears that a large foreign customer of that firm had stopped 
payment, but we are informed that Messrs. Casebourne and Co., 
beyond being sufferers by the loss, are not affected in their 
business, and that the steamship, to which reference was made, 
was not stopped by a creditor, but by Messrs. Casebourne them
selves. We repeat our expression of regret that the passage in 
question should have appeared in our columns.” The substance 
of that was actually furnished by Mr. Parrington’s letter, and I 
can very well understand what took place. Mr. Parrington says 
in reply: “ Must leave it to your discretion what you publish by 
way of retractation; cannot accept it as reparation for so serious an 
injury.” Now I must say I think if they were going to say that the 
actual language of the correction would make the matter worse, 
that they should have said so, and said we object to that form 
of correction. I do not think he was called on to state what 
sort of correction would suit them, or to intimate their satis
faction with any proposed form of correction, because un
doubtedly if they had done that it might have been said when 
the matter came afterwards before a jury, “ You come here and 
complain that we have not done what we ought to have done, 
you actually yourself settled the form of the paragraph to be 
inserted in correction.” I do not think a person who is libelled is 
called on to do that, and he may fairly do what was done in this 
case; say you have published a libel, I must leave you to insert 
what correction you think proper, but if the correction is sub
mitted to them, and it does do them, as they think, a further 
injury, I think they should point that out and say at the same 
time the correction you send is, we think, calculated to injure 
us still more, and we tell you why. That seems to me to be the 
fair thing between the parties, therefore I do not think there is 
any very great ground of complaint of this proposed correction. 
Then on the 15th of January the correction is inserted, and on 
the 20th there is another letter from Mr. Parrington after he 
had seen Mr. Head. “ Dear Sir, Mr. Head called on me yester
day urging the acceptance of your retractation as complete 
reparation. I could only tell him that I would submit what he 
said to my clients and take their further instructions, which I 
have done to-day. They, however, feel very strongly that they 
should have adequate pecuniary compensation, urging that at the 
very time when business and credit were most essential to them to 
enable them to repair their loss, they have, though perfectly 
solvent, suffered serious loss in both through the statement in 
your paper. I am, therefore, sorry that I shall have no alterna
tive but to issue you a writ, and if you will let me know the 
names of your solicitors I will send it
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AMERICAN NOTES.
(From our own Correspondent.)

to them to save any 
annoyance connected with personal service.” That seems a very 
proper letter indeed. They were not, as I say, bound to accept the 
correction as a reparation, but at the same time I cannot 
help thinking, if they really felt there was any ground for 
complaining of the language in which the correction was to be 
inserted, they should have taken that opportunity of saying 
I rather think they felt satisfied with the correction, and that 
that is nothing more than a flourish of counsel, which you need 
not pay very much attention to. Gentlemen, that really concludes 
the correspondence. The Editor writes again, in which he 
says, “ He is sorry that Messrs. Casebournes do not realise that 
the correction which appeared in The Engineer must be of 
infinitely more value to them than could the erroneous notice be 
harmful.” I have already said I think that is perfect rubbish. 
Editors must take the utmost pains and trouble to prevent 
libels appearing in their papers, and if libels do really, notwith
standing their care, appear in their papers, why then they must 
pay damages. It is idle to suggest that a mere contradiction 
does away with the whole of the evil done by inserting the libel. 
I do not think, gentlemen, there are any other observations I 
need trouble you with. I have simply to ask you to say whether 
you consider ten guineas a sufficient satisfaction, and if you do 
not, then will you say how much more the plaintiffs ought to 
receive.

New York, May 22nd.
The anthracite coal companies of Eastern Pennsylvania are 

fighting over trade in the West and South. New England ship
ments are quite heavy from New York and Philadelphia. The 
production is now 110,000 tons per day. This month’s allotment 
was 2,000,000 tons, but in the month of June 2,400,000 tons will 
be mined, according to the decree of the committee which met on 
Thursday. The demand for anthracite has been steadily increas
ing. The Reading Company contemplates the construction of 
more abundant shipping facilities to Baltimore, where it will 
into competition with bituminous coal from the West. The Penn
sylvania Company is perfecting facilities on the Chesapeake Bay 
whereby it can handle larger quantities of bituminous and anthra
cite for shipments to various points along the Atlantic Coast. A 
great deal of bituminous territory has been developed last year 
and this, and more will be developed this year. Within the past 
year a great deal of coal-carrying capacity has been lost, and in 
consequence freights are a little higher both on coal and lumber. 
The manufacturing demand for fuel is steadily increasing in the 
New England and middle States. Coke shipments from the Con- 
nelsville region have increased from 10,000 to 13,000 tons per day, 
and the entire Connelsville region, producing over 60 per cent, of 
the entire coke used in the United States, is running 
capacity.

The demand for iron and steel has been slightly checked during 
the past few days, but there are reasons for saying that the
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per ton being the price for mixed numbers of Bessemer pig iron 
net at works, prompt delivery, and 41s. for No. 3 forge or foundry 
samples. Steel makers are busy on orders for steel rails for 
Canada and elsewhere, which will find them employment for 
several months to come. Prices remain steady at about £3 15s. 
per ton net, but buyers are asking lower prices. These, however, 
buyers are refusing to give, and are bargaining for lower values 
where they can. Engineers are indifferently employed. Ship
builders have booked no new orders, although some are offering. 
Iron ore is in quiet demand; coal and coke steady. Shipping better 
employed, but freights are low.

carried on at Catshill, near Bromsgrove, by Messrs. Enoch Hadley 
and Co.

The Duke of Abercorn’s committee at South Kensington are 
industriously arranging for the entertainment of Indian and Colonial 
visitors to the Exhibition during the ensuing two or three months. 
Not only is it proposed to show them hospitality in London, but 
arrangements are being made for their inspection of leading pro
vincial towns under official auspices. Birmingham is prominent 
among the centres which it is thought the visitors would like to 
inspect, and the Duke of Abercorn has just communicated with the 
Mayor of Birmingham, inquiring whether it would be agreeable to 
his worship and the Corporation to arrange some date on which 
they would be willing to offer a reception to a party of Indian and 
colonial gentlemen, and afford them facilities for inspecting the 
objects of interest in the town. The Corporation have at once 
fallen in with the suggestion, and the 29th inst. has been named as 
the day on which the visitors may be expected.

At a meeting of the Birmingham Chamber of Commerce at the 
close of last week, an address on the silver question was delivered 
by Mr. H. R. Grenfell, ex-governor of the Bank of England. He 
attributed the prevalent depression largely to the change in the 
monetary values which had been steadily taking place since 1873, 
and advocated an international system of bi-metallism.

NOTES FROM SCOTLAND.
(From, our own Correspondent.)

The Glasgow pig iron warrant market, which was firmer at the 
close of the past week, has this week been very quiet, with a 
downward tendency in prices. This is attributed, in part at least, 
to the shipments being considerably less than those of the pre
vious week, when there was some expectation that they would be 
comparatively large. The total quantity shipped was 9887 tons, 
as compared with 12,828 in the preceding week and 11,413 in the 
corresponding week of 1885. Two furnaces have been extinguished 
at the Clyde Ironworks, and one has been put in blast at Carron, 
the total number now blowing being 89 as compared with 91 at 
this date last year. The week’s addition to stocks in Messrs. 
Connal and Co.’s Glasgow stores has been about 5900 tons. During 
the five months of the year now gone the total quantity added 
has been 99,624 tons.

Business was done in the warrant market on Friday at 38s. 6£d. 
cash. On Monday the tone was quiet, a small business being done 
at 38s. 6d. and 38s. 5£d. Tuesday’s market was also very quiet at 
38s. 5|d. to 38s. 6|d. cash. Business was quiet on Wednesday, 
with little or no change in prices. To-day—Thursday—transac
tions took place grom 38s. 8d. to 38s. 7£d. cash.

The current values of makers’ pigs are as follow:—Gart- 
sherrie, f.o.b. at Glasgow, per ton, No. 1, 42s. 6d.; No. 3, 
40s. 6d.; Coltness, 46s. and 42s. 6d.; Langloan, 43s. 6d. and 41s. 6d.; 
Summerlee, 45s. and 41s. 6d.; Calder, 46s. and 40s. 6d.; Carn- 
broe, 42s. and 39s. 6d.; Clyde, 42s. and 39s.; Monkland, 
39s. 3d. and 36s.; Quarter, 39s. and 35s. 6d.; Govan, at Broomie- 
law, 39s. 3d. and 39s. 6d.; Shotts, at Leith, 44s. and 43s. Gd.; 
Carron, at Grangemouth, 47s. 6d. and 44s. 6d.; Kinneil, at 
Bo’ness, 43s. and 42s.; Glengarnock, at Ardrossan, 42s. and 
39s. 6d.; Eglinton, 39s. and 35s. 6d.; Dalmellington, 40s. fid. 
and 37s. 6d.

The arrivals of Middlesbrough pigs at Grangemouth for the week 
were 7285 tons, against 8165 in the preceding week, and 6473 tons 
in the corresponding week of last year.

The general manufacturing iron trades are fairly active at 
present, with exceptions here and there. Locomotive builders are 
in some cases much in want of orders, but there is a large business 
doing for abroad in a variety of goods, such as sugar-crushing plant, 
sewing machines, plates, sheets, and pipes. The steel nail trade is 
also very brisk, but makers complain bitterly of the low rates at 
which they are obliged to sell. It is expected that the break-up of 
the Scottish Steel Makers’ Association will enable some houses to 
compete more successfully with outside manufacturers.

In the coal trade there is considerable activity in the shipping 
department. The week’s shipments have been 21,282 tons at 
Glasgow ; Greenock, 1286 ; Ayr, 8470 ; Irvine, 2825; Troon, 6286; 
Burntisland, 12,754; Leith, 1580; Bo’ness, 14,056; and Grange
mouth, 12,106 tons. The inland branch of the trade is quiet, and 
the prices of all sorts nominally unchanged.

At a meeting of the Mining Institute of Scotland, held in 
Glasgow a few evenings since, Mr. Ralph Moore, her Majesty’s 
Inspector of Mines, submitted some notes on American mining 
machinery, in which he described certain novelties capable of 
adaptation to mining operations in this country.

During the past month sixteen new vessels were launched from 
the Clyde shipyards, with an aggregate tonnage of 13,913, as com
pared with 23 vessels of 18,927 tons in May, 1885, and 28 of 28,570 
in 1884. The output for the five months has been 57 vessels 
measuring 65,225 tons, against 96 of 78,440 in the same period of 
last year, 116,070 in 1884, and 149,949 tons in 1883. Only about a 
third of the tonnage put into the water in the course of the month 
is made up of sailing vessels, and it is worthy of note, as showing 
the high favour in which steel is held by builders and owners, that 
about three-fourths of the entire output is of that material.

THE SHEFFIELD DISTRICT.
(From our own Correspondent.)

In spite of the extraordinary depression in the colliery industry, 
another undertaking was commenced on the 31st ult. at Killa- 
marsh, a village about eight miles from Sheffield. Mr. G. T. Earle, 
accountant, Sheffield, acquired 90 acres of the minerals near Killa- 
marsh railway station, the Duke of Portland being the surface 
landlord. He has leased the coal, at £60 per acre, to Mr. G. 
Hunter, certificated manager, of Bishop Auckland, who estimates 
that he has secured a seam of steam coal, 5ft. to 5^ft. thick, and 
about 45 yards from the surface. On the 31st ult. Mr. Earle per
formed the ceremony of turning the first sod of the shaft for what 
will henceforth be known as “ The Earle Mine.” The operations 
were watched with much interest by the villagers. It is expected 
that the pit will be at work in three months.

On Wednesday, June 2nd, the mayor—Alderman Jno. Pye 
Smith—formally opened the new sewage works for Sheffield, which 
are situate at Blackburn Meadows. The system is similar to that 
which has been in operation at Bradford since 1874. It is the 
intermittent, precipitation, and filtration system, the invention of 
Mr. C. Alsing, C.E,, who designed the works at Bradford, and has 
designed and personally superintended the erection of the works 
and machinery at Blackburn Meadows. The buildings and the 
tanks cover 7\ acres of the 23 acres purchased for sewage 
treatment. The cost of the land was £12,000, and the buildings, 
tanks, and machinery have cost an additional £30,000. The total 
length of new main sewers in the main drainage scheme is 
about sixteen miles, the dimensions varying from 6ft. 6in. 
diameter to 3ft. by 2ft., and the cost of the works is estimated at 
£104,716. The total expenditure on sewage works and main 
drainage will thus be pretty near the sum borrowed for the purpose 
—£150,000. The extent of the town area drained by the new 
sewers is about 4000 acres, and the estimated average quantity of 
sewage which will be conveyed to the new works is 10,000,000 
gallons per day. The new sewers are stated to be large enough to 
provide for the wants of the town for a long period, even if it 
should increase at the extraordinary rate it has done for the last 
twenty-five years. Messrs. Wm. Bissett and Son, Sheffield, were 
the contractors for the sewage works. The main sewer works were 
divided into two contracts. The largest, including all the more 
important works, was let to Messrs. Pearson and Son, of Delahay- 
street, Westminster. Mr. Charles Gott, M.I.C.E., Bradford, 
designed and carried out the main drainage scheme, as Mr. Alsing, 
C.E., did the new sewage works.

An exhibition of gas stoves, gas engines, gas baths, &c., is being 
held at Chesterfield, under the auspices of the Chesterfield Gas 
Company, and promises to be a successful enterprise.

At Elsecar, on Whit Tuesday, the Princess Mary, Duchess of 
Teck, is to open the Wentworth and District Exhibition, of which 
Earl Fitzwilliam, K.G., is president, and the Archbishop of York 

The exhibition is to consist of two classes, the first,

NOTES FROM LANCASHIRE.
(From our own Correspondent.)

Manchester.—There is again little or nothing that is really new 
to report with regard to the condition of the iron trade in this dis
trict, and except that perhaps the market is, if anything, rather 
weaker, the position remains unchanged. A few of the leading 
firms seem to be making a stand against any further giving-way in 
prices, but in the open market it is difficult to say at what price 
iron could really be bought until sellers are tested by actual 
offers. The demand, however, for both pig and manufactured 
iron continues of the most meagre description, and there is very 
little business offering to really test prices. Forge proprietors, 
who are the chief users of pig iron in this district, are so short 
of work that they are not taking anything like their ordinary 
quantities, and the same remarks apply in a lesser degree to 
founders, whilst in many cases consumers are already considerably 
over-bought. The result is, that notwithstanding the present 
restricted production, a large quantity of pig iron is being 
thrown upon the hands of makers, and although some of them 
are strong enough to hold, there are weak sellers who are driven 
to seek for orders, which buyers who happen to be in the market 
are able to place almost on their own terms.

There was about a fair average attendance on the Manchester 
iron market on Tuesday, but business all throngh was extremely 
flat, and I could hear of no transactions of any weight either in 
pig or finished iron. For local brands of pig iron makers still 
quote 37s. to 37s. 6d., less 2§, for delivery equal to Manchester, 
and they do not seem disposed to come below these figures, although 
they are practically out of the market, except where they are able 
to book occasional small orders to regular customers. For one or 
two of the Lincolnshire brands a stand is also being made at about 
36s. 6d., less 2£, as the minimum figure for delivery into the Man
chester district; but this figure is equally out of the market as a 
competing price in the face of the much lower figures at which most 
of tbe district brands can be bought, and there is some exceptionally 
low-priced iron at present being offered which has a weakening 
effect upon the market. Scotch and Middlesbrough irons can be 
bought here at quite as low prices as ever.

There is perhaps, if anything, a little more business doing in 
hematites, but it is still of no weight, and prices continue very 
low. For Cumberland brands makers quote about 51s. to 52s., 
less 2£, for No. 3 foundry delivered here, but local makes are to 
be got at considerably under these figures.

In the finished iron trade the business doing continues of a hand- 
to-mouth character, with prices stationary at about £4 17s. 6d. to 
£5 per ton for bars, £5 7s. 6d. for hoops, and £6 10s. for sheets, 
delivered into the Manchester district; makers are, however, so 
badly off for work that sometimes prices are cut even below these 
figures to secure prompt orders.

The reports with regard to the condition of the engineering 
trades continue very discouraging. In many cases the past winter 
has brought a more severe strain upon engineering concerns than 
has ever before been experienced, and trade still shows no sign of 
improvement. The weight of new work coming forward is 
extremely small, and the competition for it is so keen that it is 
only in very special cases that it is being secured except at 
unremunerative prices, and in all the leading branches of the 
general engineering trade, including locomotive and engine 
builders, tool-makers and machinists, works are but indifferently 
employed.

Of course it is only to be expected that the lighter branches of 
industry largely dependent upon the engineering trades for employ
ment should be feeling severely the present depression. Nut and 
bolt makers complain that orders never were so scarce, or prices 
so much cut up, as at present; and both brass-founders and iron- 
founders report that there is extremely little work giving out from 
engineers, and that for this there is an excessive competition, 
which so presses down prices that only the barest margin of profit 
is possible under the most favourable circumstances.

Messrs. Oldham and Richards, of Manchester, have patented 
new coupling for tubes or rods. This coupling, which is of very 
simple construction, is cast in halves, and in the place of the 
parallel or diagonal slot which is used with many of the couplings, 
a slot is cut in each end transversely to the direction of the tube 
or rod. By this arrangement the liability to wear slack or pull 
asunder it is claimed is overcome, and Messrs. Oldham and 
Richards have certainly produced a coupling which is very handy 
either for connecting or disconnecting, and as it requires no delicate 
or special machinery for its manufacture, it is one which possesses 
special advantages for railway companies and contractors.

In the coal trade there has been, with the commencement of the 
month, a levelling-down of prices in the Manchester district to the 
summer rates which were ruling at this time last year, and in 
other districts there has been some giving way in the price of round 
coals; but here and there in best slack, of which the production 
is now very small, prices have been put up about 6d. per ton. The 
demand generally is only very dull, and all classes of fuel for iron 
making, steam, and general trade purposes still meet with an 
extremely slow sale. At the pit mouth prices average about 8s. 6d. 
to 9s. for best coal, 6s. 9d. to 7s. 6d. seconds coal, 4s. 9d. to 5s. 6d. 
common coal, 4s. 3d. to 4s. 9d. burgy, 2s. 6d. to 3s. common slack, 
and 3s. 9d. to 4s. 3d. for the best sorts.

The reduction of prices in the Manchester district has been 
accompanied by a reduction in the wages of the colliers of 10 per 
cent., and in the wages of day men, both underground and on the 
surface, and of the wharf men and carters, of Is. per week.

Barrenv.—There is a quieter demand for hematite samples of pig 
iron, and the disposition on the part of buyers to place orders is 
not displayed in so marked a manner as has been the fact lately. 
The business doing in pig iron, however, is sufficiently large to give 
anticipation of a continuance of the present improved activity at 
makers’ works which is now observable. On home account a very 
fair inquiry has been experienced, while from the United States 
there is a good demand for iron ore, pig iron, and Bessemer blooms. 
Large consignments of these three articles have already been 
ordered, and it is probable they will be followed by others. It is, 
of course, impossible to expect a large trade in steel rails, because 
the prohibitive tariff, along with freight charges, put British pro
ducers out of the market. A good business can, however, be done 
in steel blooms, as they are admissible at a nominal tariff. On 
Continental account there is a poor inquiry, and on general account 
not much life is shown in the demand for pig iron. The stocks of 
pig iron are smaller than they have been, especially in the neigh
bourhood of Barrow. Prices are steady at undisturbed rates, 42s,

the patron.
workmen, and the second, amateurs, manufacturers or merchants. 
The successful exhibitors in the first will receive pecuniary prizes, 
and the second, certificates of merit. The object of the exhibition 
is to promote industrial excellence and a taste for art among the 
miners.

Mr. Joseph Rodgers, of Selwyn Court, Richmond, Surrey, a 
director in the well-known firm of Messrs. Joseph Rodgers and 
Sons, cutlery manufacturers, Norfolk-street, Sheffield, died on the 
26th ult., and was interred at Richmond General Cemetery on the 
28th ult. Deceased, who was only 28 years of age, was the eldest 
son of the late Mr. George Rodgers, and grandson of the late Mr. 
George Rodgers, one of the founders of the great cutlery firm in 
Sheffield. On his father’s death, in 1883, he took his place on the 
board of the company, and assumed direction of the London house. 
Being in feeble health he went to Australia in February, 1885, 
returning in September, however, very little, if any, better for the 

In November he attended the directors’ meeting at

WALES AND ADJOINING COUNTIES.
(From our own Correspondent.)

As stated in The Engineer last week, the Bute Dock Bill has 
been piloted into smooth water. The last opposition has been 
withdrawn, and Sir W. T. Lewis scores a great success. There is, 
of course, the formation of the company and the gathering of 
capital, but upon that head there need be little distrust; and if, 
as I imagine, the linking of the two railways—the Rhymney and 
Great Western—should ensue, the tranquillisation that would 
follow in the local railway world would be akin to that produced 
in the mining world by the operation of the sliding scale. The 
railways working under one direction, and in harmony with the 
Bute Docks, would really be a grand thing.

The reduction of wages at Dowlais, Cyfarthfa, and, in fact, all 
the steel-works of the “ hills,” has been carried out. This has 
been 10 per cent., dating from June 1st, and it is felt keenly. 
There were several days of suspense, and in more than one quarter 
a strong influence existed to resist it; but from the first the mass of 
the ironworkers regarded the reduction as inevitable. The fact 
that it was almost an impossibility to get six days’ work per week, 
and that three, four, or at best five days, comprised the rule, 
showed how little demand there was for rails even when prices fell 
to 70s. per ton, and hence the reasonable part of the community 
have been enabled to persuade the remainder.

I am afraid that it is a long time since wages were so low at the 
ironworks. Common labour, chiefly performed by the Irish, varies 
from 10s. to 13s., and the most skilled r anges from 20s. to 23s.

The reduction has not been carried out without some few excep
tions. I hear that at Dowlais a number of men were paid off, and 
doubtless from there and other works there will be emigrations to 
the tin-plate districts, where better wages are supposed to be 
obtainable. Trade at all the steel works continues slack and unre
munerative. Makers say that they cannot see any light ahead at 
present. No shipments beyond those of a very ordinary character 
have been reported. Iron ore imports have slightly increased.

The improvement in the patent fuel trade of Cardiff continues, 
and I am glad to note that a compromise has been effected between 
employers and the dock men. Large quantities have been shipped 
to India and other destinations this week.

The coal trade remains in very similar condition to that of last 
week. Some little vitality exists in the steam, and particularly in 
small steam, and a few of the major collieries are busy. I have 
seen much more briskness of late in the Rhondda valley. In the 
Aberdare valley it is not so good. The drift at Pennar is to be 
stopped, and in other collieries reduction is imperative, and 
lessened staffs of men certain. In the Monmouthshire district the 
average is three to four days a week, and some of the collieries are 
being worked out, rendering migration imperative. Gwerna coke 
ovens are busy; elsewhere coke-making is being abandoned in the 
Rhymney valley.

It is rather pleasant in these depressed days—for we are not out 
of the wood yet—to hear of new coal companies. The Caerphilly 
Company has just been started, to acquire the Llantwit and Black 
Vein Colliery, in the parishes of Rudry and Eghoysilan—capital, 
£30,000.

In the Ynysyfeio the working of one seam has been abandoned, 
but the men will be employed on others.

I am unable so far to announce the successor to Mr. Wales. 
With regard to the coroner, a good man has come forward in the 
person of Mr. Kleys, a barrister, nephew of the chairman of the 
Merthyr Guardians, who has claims upon the county for public and 
able services superior to any I know.

The tin-plate trade is rather dull; buyers are waiting, hoping to 
see lower figures than 13s. for coke, and they expect with the start
ing of Ystalyfera extra rivalry in competition will bring this about. 
Last week’s quotations prevail, but are rather unsteady. Stocks 
are slightly on the increase at Swansea. Good business is going on 
at Newport, and I am pleased to see that coal shipments are look
ing up. The unusually heavy shipment of over 20,000 tons took 
place on Friday last,

voyage.
Sheffield, which was the last visit he paid to the town. There are 
five directors on the board, and Mr. Rodgers’ death makes the 
second vacancy since Christmas. The four surviving directors are 
Mr. Robert Newbold, the chairman; Mr. F. Bardwell, J.P.; Mr. 
Arthur Newbold ; and Mr. M. G. Rodgers.

THE NORTH OF ENGLAND.
(From our own Correspondent.)

Enquiries for Cleveland pig iron have been rather more numerous 
during the last few days, and the tone of the market has been a 
shade firmer. There was not a large amount of business done at 
the market held at Middlesbrough on Tuesday last, but the returns 
showing a decided improvement in shipments during the past 
month, made both makers and merchants less despondent, and 
encouraged consumers to consider the advisability of covering their 
sales. Prices were much steadier than they were a week ago, and 
merchants were quite firm at 29s. 4^d. per ton for No. 3 g.m.b. for 
prompt delivery, and makers would not quote less than 30s. Forge 
iron is still offered at 28s. 6d. per ton, the demand being slack 
owing to the continued depression in the finished iron trade.

Holders of warrants are offering them at 29s. 9d. per ton, but 
buyers will not give more than 29s. 3d. to 29s. 6d.; consequently 
no sales are made.

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
Middlesbrough store was on Monday last 241,273 tons, being an 
increase of 4895 tons for the week, and 19,514 tons for the month.

Exports of pig iron from the Tees during the month of May were 
heavier than in any previous month since October, 1885, and about 
5000 tons more than in May, 1885. The quantity sent away was 
71,037 tons, Scotland, the best customer, taking 27,111 tons; 
Germany, the next best, taking 9230 tons ; France, 4325 tons; 
Norway and Sweden, 4069 tons; Russia, 3970 tons; Italy, 3840 
tons ; and Belgium, 3320 tons. Shipments of manufactured iron 
and steel also show some improvement, 42,820 tons having been 
sent away in May, against 35,265 tons in April. India was by far 
the best customer last month, 19,343 tons having been sent to that 
country.

The finished iron trade is no better, there being only two or three 
works in the district which are fully and continuously employed. 
Prices are unaltered. The steel makers have orders on their books 
sufficient to last some months, but prices are miserably low.

The meeting of the shareholders of the Consett Iron and Steel 
Company, called to consider the proposals of the directors to raise 
fresh capital, and extend the company’s operations, was held at 
Newcastle on Saturday last. Mr. Dale, the chairman, presided, 
and explained clearly what was intended to be done. The action 
of the directors was entirely approved by the shareholders. The 
general confidence in this undertaking is such that the existing 
shares, which carry with them the right to purchase a proportion 
of new ones, have already advanced substantially in value.

A new house for the use of the officers of H.M. Customs has just 
been erected and brought into use on Eston jetty. In future 
vessels entering the Tees will be able to stop there and undergo 
examination, inste ad of as heretofore being bound to go up to Middles
brough in any case. This will effect a great saving of time in cases 
where the lower reaches of the river are the ultimate destination.
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7057. Racks of Carding Engines, S. Hindi iffe, Lee< s.
7058. Railway Wagon Couplinc Apparatus, F., J. K. 

and F. Golightly, London.
7059. Teapots, T. Butler, Birmingham.
7060 Door Checks, C. G. and F. Smith, Birmingham.
7061. Drill Stock, J. Mielecki, London.
7062. Preventing, &c., Priming in Steam Boilers, R. 

Duncan, Glasgow.
7063. Twist Lace Fabrics, J. Coxon, London.
7064. Braces or Suspenders, T. Baxenden, London.
7065. Separating Liquids from Solids, &c., J. F 

Brinjes, London.
7066. Tricycles, A. P. Bethell, London.
7067. Flushing Water-closets, &c., W. Smeaton, 

London.
7068. Flushing Water-closets, &c., W. Smeaton, 

London.
7069. Flushing Water-closets, &c , W. Smeaton, 

London.
7070. Vapour, Medicated, &c., Baths, W. Smeaton, 

London.
7071. Sanitary Commode, W. Smeaton, London.
7072. Potato Planting Machines, W. Kerr, jun., 

Glasgow.
7073. Material for Colouring Liquid, E. H. A. 

Heinke, London.
7074. Chains for Driving, E. C. F. Otto, London.
7075. Weaving Textile Fabrics, P. M. Justice.—{W. 

Weaver, United States.)
7076. Automatic Economiser for Gas Cooking Stoves, 

D. Allport, London.
7077. Course Correctors for Ships’ Compasses, J. W. 

Gillie, London.
7078. Galvanised Iron Roofing, S. M. Wilmot, 

London.
7079. Sash Fasteners, H. Bridgen, London.
7080. Arc Electric Lamps, W. R. Johnston, London.
7081. Dies, C. T. Cayley, London.
7082. Walking-sticks, <fcc., C. Moore, London.
7083. Oxidising Aniline Black on Woven Fabrics, 

T. R. Shillito.— (The Zittauer Maschinenfabrik and 
Eisengiesserei—friiher Alb. Kiester and Co.—Germany.)

7084. Marking Ink Pencil or Point, J. Hickisson 
and E. E. Burnett, London.

7085. Spring Folders, P. L. Allaire.—(----- Faure,
France.)

7086. Lowering Venetian Blinds, J. W. Morison, 
London.

7087. Coupling and Uncoupling Railway Wagons, 
W. S. Roe, London.

7088. Filters, G. F. Marshall, London.
7089. Compressing Sand Cores, &c., G. F. Redfern.— 

(/. N. M. Millott, France.)
7090. Cartridges, T. Nordenfelt, London.
7091. Machines for Doubling and Twisting Cotton, 

&c., H. H. Lake.—(S. Etchells, U.S.)

27th May, 1886.
7092. Depth Register, T. A. Mase, Norwich.
7093. Shot and Shell, J. F. Hall, Sheffield.
7094. Collar and Hames, A. Baker and W. Nesbitt, 

Sheffield.
7095. Water Filters, E. Sarjeant, Birmingham.
7096. Ventilated Handles for Tennis Racquets, E. 

Noyes, Birmingham.
7097. Curling Tongs, W. B. Hinde, Birmingham.
7098. Connecting the Ends of Driving Bands, &o.,

S. Ogden and E. Welsby, Manchester.
7099. Locks and Latches, J. Cadbury and J. G. 

Rollason, Birmingham.
7100. Wedges for Doors and Windows, J. G. Rollason, 

Birmingham.
7101. Filtering Materials, J. C. Thresh, Manchester.
7102. Roller for Printing Yarns, J. Johnson, 

Glasgow.
71< 3. Grooves for Different Sizes of Stage Scenery,

T. Featherstone, Monkwearmouth.
7104. Suspenders for Umbrellas, <fcc., G. Walker, 

Birmingham.
7105. Spring Band for Braces, &c., G. Walker, Bir

mingham.
7106. Spanner or Wrench, G. Morris, Birmingham.
7107. Holders for Incandescence Lamps, R. A. 

Smith, Birmingham.
710-. Preparing, &c., Cops, J. Ahlstedt, Manchester.
7109. Electro telephonic Apparatus, A. A. O. 

Swinton, Newcastle-on-Tyne.
7110. Perambulator Bodies, G. Wedde, Liverpool
7111. Ornamentation of Bedsteads, F. R. Baker, 

Birmingham.
7112. Gas Producers, W. S. Sutherland, Liverpool.
7113. Withdrawing Vitiated Air from Enclosed 

Spaces, J. Westmorland, Liverpool.
7114. Girders, R. A. Stoffert aud T. Dykes, Glasgow.
7115. Core-box, J. fcummerscales and H. C. Longsdon, 

Halifax.
7116. Lock-nuts, A. Flamache and E. Picard, Liver

pool.
7117. Insulating Material, H. Reynolds and W. R. 

Earp, Liverpool.
7118. Contours from Animate, &c., Objects, J. 

Hunter, London.
7119. Fare Register, J. Reid, London.
7120. Parts of Steam Boilers, D. Midgley, London.
7121. Photographic Cameras, G. Lowdon, Dundee.
7122. Watch-guard Cross-bar, H. T. Clarke, London.
7123. Decoration of Glass Vases, &c., G. Goodyear, 

Birmingham.
7124. Cornice Rings, W. J. Gibbons, Birmingham.
7125. Cutting Up Plastic Substances, T. Williams, 

jun., London.
71z6. Producing Embroidery Trimmings, W. Booth, 

London.
7127. Lamp Burners, K. Kubenik, London.
71i8. Divided Photo-mirror, P. Stern and B. C. Le 

Mous.-u, London.
7129. Extracting and Subliming Sulphur, J. Y. 

Johnson.—(C. Dubois, France.)
7130. Working the Screws of Cogging and Rolling 

Mill Rolls, L. Richards, London.
7131. Pump, V. L. E. Miller. London.
7132. Pulverising, &c , Minerals, &c., N. Greening, 

London.
7133. Screening Lime, &c., N. Greening, London.
7134. Cricket Bats, G. Mawer, London.
7135. Fastenings for Securing Chains, &c., L. Dove, 

London.
7136. Sewing Machines, W. H. Bland, London.
7137. Producing Indolderivatives, C. D. Abel.—(The 

Farbwerke vormals Meister Lucius and Briining, 
Germany.)

7138. Coat and Jacket Pockets, J. R. M. Mallett, 
London.

7139. Pipe Cleaner, R. C. Annand, London.
7140. Hosiery Machines, J. H. Smith and T. Sellars, 

London.
7141. Casting Chain Cables, T. Nordenfelt, London.
7142. Advertising, H. Coste, London.
7148. Edging for Curtains, &c., R. Cragg and C. J. 

Cox, London.
7144. Platen Printing Machines, C. Butterfield and 

H. S. Cropper, Nottingham.
7145. Depilating and Preserving Hides, A. H. 

Mangin, London.
7146. Watchman Detector and Alarm Apparatus, W. 

Doehring, London.
7147. Galvanic Batteries, E. Tuteur, London.
7148. Boots and Shoes, H. H. Lake.—( W. A. Knipe 

and G. C. Wadleigh, United States )
7149. Heating Water, &c., W. T. Sugg, London.
7150. Preventing Accidents by Breaking of Ropes 

in Mines, &c., E. Edwards.—(A. Ogier and G, 
Chauvet, France.)

7151. Holder for Reflectors and Shades of Incan
descent Lamps, A. L. Fyfe, London.

7152. Cricket Bats, G. H. White, London.
7153. Horseshoes, M. H. Petersen, London.
7154. Cutting or Separating Coupons, D. Gestetner 

and W. Binns, London.
7155. Photographic Cameras, A. S. Newman, London.
7156. Photographic Shutters, A. S. Newman, 

London.
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as cement, brick, and tile manufacturers and lime 
burners. The subscribers THE PATENT JOURNAL.NEW COMPANIES. are:—

Condensed from the Journal of the Commissioners of 
Patents.

Shares.
R. Barnes, 45, Finsbury-pavement, solicitor 
E. O. Preston, 4, Tokeuhouse-buildings, financier 
H. Young, 4, Tokenhouso-buildings, financier ..
E. bell, Cambridge, merchant.................................
A. H. Clarke, 39, King-street, Covent-garden .. 
A. H. Webb, Cambridge .........................................
F. A. Cooper, 21, Finsbury-pavement, commis

sion agent ................................................................

1The following companies have just been regis
tered :— l Applications for Letters Patent.

*** When patents have been “ communicated ” the 
name and address of the communicating party are 
printed in italics.

1
Anglo-Vasco Navarro Railway Company, 

Limited.
This company was registered on the 26th ult. 

with a capital of £570,000, in £20 shares, to 
acquire the concession granted by the Spanish 
Government for the construction and working of 
a railway from Estella to Yittoria and Durango, 
with a branch from Arroniz to Lerin. The sub
scribers are:—

l
l
l

25th May, 1836.
6973. Compound Marine Steam Engines, J. Howden, 

Glasgow.
6974. Obtaining Copper from Solutions of Salts, E. 

Hunt.—(G. Thomson, United States.)
6975. Stretching, Ac. Woven Fabrics, J. Hawthorn 

and J. P. Liddell, Manchester.
6976. Pinder’s Patent Volcano, G. Pinder, Edwin- 

stowe.
6977. Manufacture of Ferro-manganese, &c , C. J. 

Sandahl, G. Bargate, and C. B. Phillips, Chester.
6978. Tea and Coffee Pots, W. Bateman, Birming

ham.
6979. Double Safety Brooch Fastener, F. Clews, and 

J. Argyle, Birmingham.
6980. Driving Belts, H. Markus, Manchester.
6981. Carding Engines, F. Wilkinson, Halifax.
6982. Manufacture of Chains, &c., J. Ford and E. 

Ford, Birmingham.
6983. Additions to Weighing Machines, G. Salter, 

Birmingham.
6984. Toilet Soap Tablets, R. Jaques, Newcasile-on- 

Tyne.
6985. Forming Nail-holes and Buttons of Partly 

Shaped and Dried Tiles, <&e., S. Turner, Lincoln
shire.

6986. Separating Liquids from Solids, C. H. 
Roeckner, F. L. R .eckner, and R. L. Roeckner, 
Tynemouth.

6987. Smoking Tobacco in Cigarette Form. J. M. B. 
Baker, London.

698°. Dyeing Cotton, <fcc., J. Smith, Manchester.
6989. Compound for Washing, &c., Purposes, a. Watt, 

Manchester.
6990. Endless Rope Clips for Colliery, &c., Pur

poses, J. Beatty, Sheffield.
6991. Incidence Windows, <Sic., L. Nelke, London.
6992. Machines for Corrugating Sheet Metal, L. L. 

Sagendorph, London.
6993. Packing Confectionery, &c., J. R. Stout, 

London.
6994. Regulating the Flow of Oxygen, Hydrogen, 

&c , Gases, A. Brin, London.
6995. Steam Boilers and other Furnaces, H. Thomp

son, London.
6996. Pneumatic Soundboards of Organs, W. A. H. 

Drechsler, London.
6997. Lamps, F. Rhind, London.
6998. Reflector Lights for Bakers’ Ovens, F. H. V. 

Houten, London.
69s9. DibTiLLiNG Ammonia, W. C. Wren, London.
7000. Skates, C. L. Peirce, London.
7001. Grate Bars, I. W. Swallow, London.
7002. Boilers, J. Sephton, Halifax.
7003. Electro-magnet Transmitter, A. H. Reed.—(/. 

T. Williams, United States.)
7004. Generating Currents of Electricity, R. E. B. 

Crompton, London.
7005. Lubricators, C. Adams and R. Weatherbum, 

London.
7006. Coupling and Uncoupling Railway Vehicles, 

J. P. Waldie and W. Cook, Glasgow.
7007. Closing leaks in Ships at Sea, G. Watson, 

Glasgow.
7008. Steel Sleepers, W. Evans, London
7009. Reflectors, R. T. Strangman, London.
7010. Steam Engines, T. Snowdon, London.
7011. Household Signals or Bell Indicator, T. 

Morris, Alloa.
7012. Wheels 

London.
7013. Horse Collars, G. F. Redfern.—(Gabez-Lltienne, 

France.)
7014. Portable Gymnastic Apparatus, G. F. Redfern. 

—(L. J. M. Andrieu, France.)
7015. Aerial Locomotion, G. F. Redfern.—(/. £>. 

Foster, United States.)
7016. Heating Water, L. Jardin, London.
7017. Automatic Delivery of Goods ou the Insertion 

of a Coin of the Proper Denomination, H. A. 
Schlund, London.

7018. Covering with Fabrics Thin Blades or Strips 
of Metal, &c , J. Dufaux and H. Mathieu, London.

70f9. Pot Covers, W. C. Nye, London.
7020. Breech-loading Fire-arms, F. A. Lehmann.— 

(if. S. Chaffee, United States')
7021. Cigareite-mking Machines, H. J. Haddan.— 

(/. Ftoyd and is’. J. and P. McCrossin, United States )
7022. Surface Cooling, Heating, &c., Apparatus, J. 

C. Mewburn.—(J. Dietze, Germany.)
7023. Signalling by Night, J. G. Howard, London.
7024. Securing Hair bprings in Collets, H. Garuner. 

— (E. Hunziker, United States.)
7025. Music and like Stools in Cast Metal, J. B. 

Noyes, London.
7026. Distributing Valves for Hydraulic Machines, 

A. Piat, London.
7027. Mounting Lenses for Photographic Purposes, 

G. Smith, London.
7028. Electric Batteries, G. F. Rose, London.
7029. Fore-sight Protectors for Rifles, E. Harrison 

and W. J. Jeffery, London.
7030. Grinding Mower Knives, R. Dutton, London.
7031. Electric Signalling Apparatus, H. H. Lake.— 

(The International Dudley Signal Company, United 
States)

7032. Lubricators, H. H. Lake.—(Michigan Lubricator 
Company, United States.)

7033. Reel for Cotton, Thread, &c., H. H. Lake.— 
(J. B. T. G Baudouin and La Sociiti Diehard freres, 
France.)

7034. Wearing Apparel, H. H. Lake.—(A. N. Loring, 
United States.)

7035. Dietetic Compounds, J. N. Beach, London.
7036. Belt Fastenings, J. Walker, London.

1
Registered without special articles.

Cooper's Patent Glass-lined Tube Company, 
Limited.

This company proposes to manufacture glass- 
lined or other iron or lead pipes or tubing, and 
for such purpose will acquire and work the lett 
patent No. 4461 of the year 1878, and No. 14,356 
of the year 1884. It was registered on the 20th 
ult. with a capital of £50,000, in £5 shares, with 
the following as first subscribers:—
General Thos. Addison, Melton, Suffolk .. ..
H. Dudley Cooper, Wimpole-street.........................
Lieut.-Col. W. Marvin, 45, Agate-road, W.............. 1
W. Smallpieee, C.E., 122, High Holborn .... 1
A. Wood, 31, Agate-road, W., agent .................
C. H. Austin, 48, Alma-road, Wandsworth, short

hand writer................................................................
J. Cartwright, 20, Leighton Park-road, Essex .. 1

The number of directors is not to be less than 
three nor more than seven. Most of the regula
tions of Tabic A are adopted.

Shares.
Lieut.-General F. R. Mannsell, 15, The Grove,

Boltons ....................................................................
J. McMillan, 5, Paper-buildings, Temple, barrister 1
J. M. de Artola, Chislehurst, Danker ................. 1
J. A. M. Cope, 14, Pembridge-square, solicitor .. 1
G. de Artola, 48, Aubert Park, Highbury, banker 1 
A. Wilson, C.E., Heath Royd, Lewisham-hill .. 1 
W. J. Dickinson, Selhurst, Surrey, accountant .. 1

1 ■

Shares.
1The board will consist of three London directors 

(London Board), and three residing in Spain 
(Spanish Committee); qualification, 50 fully-paid 
shares. The subscribers will appoint the first 
London Board. The directors in England and 
Spain will each be entitled to an annual fee of £300 
or 7500 pesetas.

1

1
1

“ Affinitan" Disinfectant Company, Limited.
This company proposes to trade as manu

facturing chemists, and will purchase the letters 
patent No. 852, dated 7th January, 1884, granted 
to Alfred John Shilton, for the manufacture of a 
new disinfectant known as “ Affinitan.” It was 
registered on the 26 ch ult. with a capital of 
£20,000, in £1 shares, with the following as first 
subsciibers:—
A. J. Shilton, 40, Paradise-street, Birmingham,

analytical chemist ................................................
S. R. Buttenshaw, St. Albans, accountant .. ..
H. E. Warren, 20, Budge-row, secretary Brighton

and Dyke Railway................................................
E. B. Denton, Ganic, near Barnet.........................
W. Ralfe, 1a, York grove, Peckham, clerk .. ..
E. Smith, jun., 29, Edgware-road.........................
H. G. Dav.es, 73, Ludgate-hill, accountant .. ..

The number of directors is not to be less than 
three nor more than seven; the subscribers are to 
appoint the first; qualification, 250 shares; re
muneration, £600 per annum, and also one-tenth 
of the net profits in each period in which 10 per 
cent, per annum dividend is paid.

Kinta Alluvial Tin Company, Limited.
This company proposes to acquire the interest 

of Messrs. Crawford, D. Kerr, and Randall 
Howell Pye, in a concession from the Regent of 
Perak, of 204 acres 2 roods and 14 poles of land, 
in the Rasok Valley, Kinta, and of two town sites 
in Telok Anson, a point on the Perak River. 
Power is taken to carry on mining operations, to 
construct public works, and to erect a line or lines 
of telegraph, and to transmit and convey messages 
by the company’s wire, and to make charges, and 
to receive payment therefor. It was registered 
on the 20th ult. with a capital of £50,100, divided 
into 50,000 ordinary shares of £1 each, and 100 
founders’ shares of £1 each. These latter shares 
will be allotted to the founder or founders of the 
company in accordance with an agreement of the 
10th ult. (unregistered), and will entitle the 
holders thereof to one-hundredth part of one- 
tenth of the net profits as declared by the 
directors in any year, payable out of any surplus 
remaining after payment of dividends upon any 
preference shares for the time being issued. The 
subscribers are:—

Shares.

1
1
1
1
1
1
1

Blundell's London Copper and Brass Works, 
Limited.

This company proposes to purchase the business 
of the late Thomas Blundtll, engineer, copper
smith, brass and iron founder, carried on for many 
years at 23 and 25, West India Dock-road. It was 
registered on the 22nd ult. with a capital of 
£10,000, in £10 shares. The subscribers are

Shares.
H. O. Jeyes, 25, Westbourne-terrace, merchant.. 1
*A. Rooke Turner, O.E., Kinta, Straits Settle

ment .......................................................................
Edwin Brett, 7, Birchiu lane, stockbroker .. .. 1
A. W. Rixon, 10, Austinfriats, solicitor.................
G. Woodgate Hutchinson, 89, London-wall, ac

countant ................................................ ..
Isaac Carr, 10, Austinfriars, clerk.........................
H. G. Saunders, 7, Portugal-street, W.C., law

stationer ...............................

1

1

1
1Shares.

F. W. Shorey, 5, Pennyfields, Poplar, engineer .. 1
H. Ives, 78, Canton-street, Poplar, engineer .. 1
S. Shore, 65, Grundy-street, Poplar, engineer .. 1
W. J. Baker, 3, Silver-teiraoe, Mill Wall, copper

smith ........................................................................
H. V. Geary, 107, Malmesbury-road, Bow, ac

countant ................................................................
J. B. Goodhugh, 9, Great Ormond-street, W.C.,

agent ........................................................................
C. J. Jones, 90, Montpelier-ioad, Peckham .. .. 1

The number of directors is not to be less than 
three nor more than five; qualification, shares of 
the nominal value of £200; the subscribers are to 
appoint the first, and act ad interim. The com
pany in general meeting will determine remuneia- 
tior. _____

1
for Road Vehicles, B. Brunon,The first directors are Messrs. Metcalfe Larken 

(local managing director in the Straits Settle
ment), H. J. H. Hogg, A. R. Turner, C.E., and 
R. H. Pye, the last of whom will join the board 
upon adoption of the agreement above referred 
to. Mr. Turner will be entitled to a remunera
tion of £75 per lunar month so long as he manages 
the business at Kinta; the remuneration of the 
other directors will be at the rate of £100 per 
annum each up to the time of the ordinary general 
meeting in 1887, and subsequently they will re
ceive such sum as the company may determine; 
qualification, for future directors, 100 shares.

1

1

1

Joliore Development Committee, Limited.
This company proposes to acquire property in 

the territories of the Sultan of Johore, in the 
Malay Peninsular, for mining and other purposes, 
and in particular will acquire a concession granted 
by the Sultan on the 11th of March, 1886, to 
Messrs. Edmund Gabbutt, H. Jenks, H. B. 
Yercoe, B. Rodyk, T. Scott, and L. J. R. Glass. 
It was registered on the 26th ult. with a capital of 
£12,000, in £50 shares. The subscribers are:—

Shares.
*Thomas Scott, 1, Whittington-avenue, merchant I 
*Henry Jenks, Blundellsands 
*L. J R. Glass, 1. Whitoington-avenue, merchant 1 
J. B. Vercoe, Keswick, engineer ......................... 4
R. Marshall, 187, Evering-ruad, Clapton, cleik .. 1
*B. Rodyk, 13, Leinster-square, Bayswater .. .. 7
*E. Gabbutt, Club Moor, Lincoln, .
C. Wells, Bootle, quarry proprietor

The number of directors is not to be less than 
three nor more than seven; the first are the 
subscribers denoted by an asterisk; minimum 
remuneration, £1 Is. to each director for every 
meeting attended. _____

Sussex Electric Light Company, Limited.
This company was registered on the 25th May 

with a capital of £20,00J, in £5 shares, to enter 
into contracts for electric lighting and for the 
supply of electric energy for power or transmis
sion. The subscribers are

Shares.
John Sayer, 25, Norfolk-road, Biighton, engineer 1
S. Prince, 48, West-street, Brighton, accountant 1 
C. J. Allen Davis, 48, West-street, Brighton,

photo artist................................................................
C. E. Beard, Lewes ................................................
H. Prince, 12, Middle-street, Brighton, solicitor 1 
H. E. Ayres, 27, Stanford-avenue, Bright in .. 1
Col. W. H. White, 41, Albany Villas, Brighton .. 1

The number of directors is not to be less than 
three nor more than five; qualification, £250 in 
shares or stock; the subscribers will appoint the 
first.

Channel Islands Granite Company, Limited. 
This company proposes to acquire and work a 

quarry or quarries in Jersey or elsewhere, and to 
trade in stones, minerals, &c. It was registered 
on the 21st ult. with a capital of £60,0.0, in £1 
shares. The subscribers are
Thomas Hayward Budd, 33, Bedford-row, sol

citor ................................................................
E, Hayward Budd, 89, Gloster-terrace...............
J, Hibberd, 106, Greenwood-road, Dalston .. .. 1 
G. J. Marr, 30, Cornford-grove, Balham .. .. 1 
J. G, Hilton, 88, Harmood-street, Haverstock-

hill...................................................................
D. E. Hart, 15, Winchester-road, South Ham;

stead ........................................................................
W. M. Hopkin, 9, Baronet-terrace, Tottenham .. 1

The number of directors is not to be less than 
two nor more than seven; the names of the first 
will appear in the company’s prospectus; the 
company in general meeting will determine re
muneration. Messrs. Armstrong and Co., Limited, 
of 34, Old Broad-street, are appointed sole agents 
for the sale of granite and other articles dealt in 
or sold by the company.

Shares.

1
1

41
1

4contractor
2
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7037. Syphon Bottles, &c., W. Bruce and W. Thome, 

Birkenhead.
7038. Cruet Frames, E. Gibson and J. Lord, Birming

ham.
7039. Fastening Handles to Brushes, &c., F. R. 

Baker, Birmingham.
7040. Fastenings for Gloves, &c., J. Cadbury and J. 

G. Rollason, Birmingham.
7041. Releasing Brake Levers on Railway Vehicles, 

W. Herald, Godley.
7042. Sowing Seed, J. W. Battershill, sen., and J. W. 

Battershill, jun., Birmingham.
7043. Lamp Stove, J. and J. Lind, Liverpool.
7044. Polishing, <Stc., Yarn, <fie., W. G. By water and 

T. B. Beanland, Leed
7045. Filter Presses, J. B. Alliott and J. McC. C. 

Paton, Manchester.
7046. Injectors for Raising Liquids, &c., C. S. Madati, 

Manchester.
7047. Motive Power, T. Price, Brierley Hill.
7048. Lawn Tennis Pickets, L. K. Scott, London.
7049. Making Ice, E. de Pass.-(A. H. Fluhr, Switzer

land.)
7050..Infants’, &c., Feeding Bottles, J. W. Jackson, 

Brighton.
7051. Hammock, R. C. Allan, Leicester.—19th June, 

1885.
7052. Rollers for Wringing, &c., W. Battersby, Shef

field.
7063. Sieerino Gear for Fishing Boats, &c., G. Souter, 

Elgin.
7054. Apparatus to Adapt Breech-loading Ordnance 

for Practice with Small-arm Ammunition, W. W. 
Urquhart, Glasgow.

7055. Removal of Coalstone, &c., W. Patterson, 
Durham.

7056. Lamps, W. Taylor, London.

Colchester Electric Light and Power Company, 
Limited.

This company was registered on the 24th inst. 
with a capital of £25,000, in £10 shares, to carry 
on in Colchester and elsewhere in England the 
business of an electric light company in all 
branches. The subscribers are:—

Shares.
11 Thos. Moy, Stanway Hall, near Colchester, mer

chant ........................................................................
*J. Cooke Hopwood, Lexden-road, Colchester,

silversmith................................................................
*E. Smith, St. Mary’s Lodge, Colchester, land

agent ........................................................................
*E. J. Sanders, Cambridge-road, Colchester,

merchant ................................................................
E. T. Smith, Beverley-road, Colchester, solicitor 20 
*H. Grimwade, Head-street, Colchester, land

agent ..............................................................
J. Paxman, Hythe-hill, Colchester, engineer .. 10

The number of directors is not to be less than 
three nor more than seven; qualification, £200 in 
shares; the first are the subscribers denoted by 
an asterisk. Each ordinary director will be 
entitled to £1 Is. for every board meeting 
attended, and the directors will be further entitled 
to such additional remuneration as may be voted 
them by the company in general meeting.

1
120

20

20 s.
20

Steam Rocking Hobby-horse Company, Limited.
This company was registered on me 21st ult.with 

a capital of £1600, in £1 shares, to introduce to the 
public the latest improvements in hobby-horses or 
roundabouts. The subscribers are

Shares.
J. P. Halstead, Sowetby Bridge, carriage builder 50
A. Porter, Dai wen, agent.........................................
J. Rushworth, Sowei by Bridge, engineers’ pattern

maker........................................................................
W. Wilkinson, Darwen, photographer..................
S. Bedford, Queen’s-road, Halifax, decorator .. 5
J. J. Butterworth, Heyworth, confectioner..
J. Barnes, Darwen, mineral water manufacturer

5
30

6
Barrington Cement, Lime, and Brick Company, 

Limited.
This company was registered on the 26th ult. 

with a capital of £100,000, in £5 shares, to trade

5
1

Most of the articles of Table A apply to the 
company.

o>it-



7157. Protecting Copper Vessels used for Soda 
Steam Boilers, A. M. Clark.—(Af. Honigmann, Ger
many.)

7158. Stoppering Bottles, &c., J. C. Schultz, London.
7159. Safely Getting of Coal, &c., in Mines, J. U. 

Jackson, London.
28th May, 1886.

7160. Utilising Gutta-percha, &c., for Horseshoes,
F. Grlmsley, Leicester.

7161. Window Sash, B. W. Whiting, Diss.
7162. Railway Window Condensation Nuisance 

Abatement, C. E. Pertwee, West Brighton.
7163. Horticultural and other Buildings, T. C. 

March, London.
7164. Ornamenting Metallic Thimbles, C. E. Isles, 

Birmingham.
7165. Match-boxes, F. R. Baker, Birmingham.
7166. Sleeve Links, G. A. Brown, London.
7167. Ball Castors, S. C. Smith, Halifax.
7168. Lamp Bracket for Bicycles, &c., F. W. Rosser, 

Birmingham.
7169. Candle Shaping and Moulding Machines, H. 

A. Biertumpfel, London.
7170. Fastenings of Ear-rings, G. E. Carter, Bir

mingham.
7171. Air and other Pumps, J. H. Smiles, Stockton-on- 

Tees.
7172. Collars for Horses, E. T. Hughes.—(<?. L. Oscar, 

France.)
7173. Steam Boiler Furnaces, F. C. Powell, Glasgow.
7174. Treatment of Sewer and other Gases, H. Few- 

son, London.
7175. Nozzle, F. Moore, London.
7176. Rotary Pumps, J. A. Wade and J. Cherry, 

London.
7177. Electric Measuring Instruments, R. Alioth 

and Co., London.
7178. Torpedoes, F. H. Beattie, London.
7179. Giving Motion to Torpedoes, F. H. Beattie 

London.
7180. Valve Cock, G. Fulda, London.
7181. Carriages, T. Thomeycroft, London.
7182. Manufacturing Metallic Tubes, J. Earle and

G. Bourne, London.
7183. Nests of Drawers, T. F. S. Tinne, London.
7184. Saw Sets, F. Hochuli.—(T. Gibbons and F. Gib

bons, United States.)
7185. Water Gauge Alarms, 0. Kreter and A. Bus- 

sack, London.
7186. Sugar Tablets, F. Bauder, London.
7187. Fastenings for Stays, &c., H. M. Knight, 

London.
7188. Covering for Beds, T. Grison, London.
7189. Primary Voltaic Batteries, J. E. Pearce, 

London.
7190. Steam Generators, W. L. Wise.—(D.kema and 

Chabot, Holland.)
7191. Smelting Iron, A. Fritschi, London.
7192. Carbonic Oxide Gas, A. Fritschi, London.
7193. Anchors, G. C. L. Lenox, London.
7194. Hyeraulic Hoists, P. G. B. Westmacott, New- 

castle-on-Tyne.
7195. Footstools, F. Garner, London.
7196. Automatic Brake, J. Y. Johnson.—(E. V. V. de 

P. Desdouits, France.)
7197. Gas Regulator, J. Stott, London.
7198. Hot-air Engine, T. Veasey.—(/. H. Lancaster, 

United States.)
7199. Bleaching Powder, J. Brock and T. Minton, 

Widnes.
7200. Pulverising Mills, W. H. Coward, Bath.
7201. Representations of Human Beings, H. W. 

Tullberg, London.
7202. Reverberatory Furnaces, A. M. Clark.—(M. 

M. Bair, France.)
7203. Calendars for SnowiNG Days of the Week, &c., 

F. Loos, London.

31«< May, 1886.
7204. Securing Elastic Tires in Wheel Rims, E. C. 

F. Otto, London.
7205. Fire-arms, H. Parsons, Birmingham.
7206. Breakdown Guns, F. Beesley, London.
7207. Cleaning Bottles, H. M. Hansen, London.
7208. Sewing Machines, W. Beecroft, London.
7209. Playing upon Violin and Violoncello from 

Pianoforte Keyboard, W. B. Wood, Horley.
7210. Cleaning Drawing Rollers of Mules, G. 

Hudson and J. T. Dawson, Adwalton.
7211. Ears of Buckets, C. S. Brand and W. H. Harper, 

Birmingham.
7212. Lifting Furniture, &c., from Windows, &c., 

7j. Cheshire, Boston.
7213. Connecting the Tubes of Boilers, H. Lane and 

R. II. Taunton, London.
7214. Manufacture of Keramic Tesserae, F. Gibbons, 

Brockmoor.
7215. Connecting Taps with Lead, &c., Tubes, H. S. 

Holgate, Manchester.
7216. Power Looms for Weaving, J. 

bum.
7217. Automatic Apparatus for Preventing Back

lash, G. Hind, Hull.
7218. Revolving Chair for Obviating the Danger of 

Cleaning, &c., Windows, F. H. Trow, Gloucester.
7219. Spinning, &c., Machinery, J. W. Midgley, 

Skipton-in-Craven.
7220. Biscuit Boxes, J. Pinder, Sheffield.
7221. Applying Non-conductors of Heat to Handles 

of Tea-pots, &c., A. Worrall, Sheffield.
7222. Heating and Ventilating Apartments, W. H. 

White, Sheffield.
7223. Brake Apparatus, &c., for Tramcars, F. 

Shorten.—(0. Kunert, Germany.)
7224. Fire Escape Apparatus, W. J. Cordner, London.
7225. Safety Angle Sheath, J. Weston and C. Robin

son, Henfield.
7226. Automatic Sprinklers, &c., J. H. Lynde, Man

chester.
7227. Automatic Sprinklers, &c., J. H. Lynde, Man

chester.
7228. Gas Retort Furnaces, E. J. Bamfield, Halifax.
7229. Tramway and Traction Locomotives, J. Magee, 

Glasgow.
7230. Manifold Copies of Letterpress and other 

Printed Matter, T. Batty, London.
7231. Pen, J. W. Major, Exeter.
7232. Hopper Ventilators, E. Hatton, Manchester.
7233. Blowing Glass, &c., R. E. Donovan, F. Hazlett, 

and A. Ross, Dublin.
7234. Driving Chain, W. Morgan, Birmingham.
7235. Improving the Appearance, <fcc., of Barley, R. 

Murrell, London.
7236. Tappets employed in Looms for Weaving, M. 

Leach, J. Heaton, and J. Bentley, Bradford.
7237. Printing with Engraved Rollers, J. Wilkin

son and H. Bateson, Lancaster.
7238. Holders for Railway, &c., Tickets, A. Ander

son and G. Whyte. Elgin.
7239. Bolts, B. G. Martin, Cork.
7240. Button-hole Sewing Machines, G. Browning, 

Widnes.
7241. Lawn-tennis Marker, J. Bamford, Lichfield.
7242. Automatic Feeding Motion, N. N. Haigh, Man-

7243. Combined Fluid Motive-power and Hand 
Steering Gear, C. Henderson, Glasgow.

for Winding Yarns, B. A. Dobson,

Knowles, Black-

7244. Machines 
Manchester.

7245. Locking Device for Nuts of Fish Plate Bolts, 
T. P. Carswell, London.

7246. Four-wheeled Perambulators, W. A. Hooton, 
London.

7247. Tightening, &c., Spokes of Bicycle Wheels, 
E. Baguley, Newcastle-upon-Tyne.

7248. Chairs, W. Okell, Liverpool.
7249. Rising Adjustable Swivel Seat, A. Dougill, 

Leeds.
7250. Modifying the Flow of Frf.sh Air into Rooms, 

H. T. Johnson and T. 8. Wilson, Manchester.
7251. Manufacture of Carbon Filaments, W. Max-
L well, London.
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transparent and exposed and the other side opaquely 
incased, with the exception of a narrow central longi
tudinal strip, as and for the purpose set forth. (3) A 
partial casing for the glass of water gauges, composed 
of a pair of coextensive opaque strips, longitudinally 
parallel and laterally adjacent, substantially as and for 
the purpose set forth. (4) In a casing for the glass of 
water gauges, for the purpose set forth, the combina
tion of strips c, provided with hooks c", and resilient 
clamps d, as shown and described.

one and the knotter shaft; and thirdly, to lock both, 
substantially as set forth. (11) The combination with 
a binder arm and a knotter, of a rigid cord guide 
partially overlying the knotter, and an outwardly 
extending flange located outside of the knotter and 
in close relation to the guide, substantially as and for 
the purpose set forth. (12) The combination, with a 
rotary knotter adapted to have two revolutions to tie 
the knot, of a rigid inwardly inclined cord guide 
partially overlying the knotter, and constructed to 
hold the cord out of the reach of the knotter during 
the first part of its first revolution, and to prevent 
the cord from slipping off the ends of the jaws as the 
latter pass under the guide during the latter part of 
the first revolution and the commencement of the 
second revolution, substantially as set forth. (13) In 
tying mechanism for grain binders, the combination, 
with a knotter shaft carrying a stationary and a 
pivotted jaw, a sleeve surrounding said shaft and 
having a cam adapted to be engaged by the inner end 
of the pivotted jaw, and devices for rotating said cam 
sleeve, of a stationary cam flange for holding the 
pivotted jaw in a closed position and the yielding 
spring cam for yieldingly holding the pivotted jaw in 
a closed position, substantially as set forth. (14) The

7252. Speed-controlling Spring Regulators, G. 
Fecker and H. Boecker, London.

7253. Middlings Purifyers, G. Daverio, London.
7254. Embroidering Apparatus, J. W. von Pittler, 

Leipsic.
7255. Teapots, &c., W. H. Wood, W. H. Wood, jun , 

and L. Dolan, Birmingham.
7256. Dolly Pegs and Dollies, C. Yates, Derby.
7257. Bottles to Contain Fermented Liquids, T. 

Thompson, Blackpool.
7258. Hydraulic Mains for Gas Works, R. Good, 

London.
7259. Gun Mountings for Disappearing Guns, A. 

Noble, Newcastle-on-Tyne.
7260. Chain Harrows, C. Clay, London.
7261. Self-loading Trolley, <fec., G. C. Meynell, 

London.
7262. Hot Air Engines, A. Koerber, London.
7263. Tubes, D. Jones and J. Brunt, Birmingham.
7264. Stopping Engines, J. Fothergill, and W. and I. 

Briggs, jun., Birmingham.
7265. Bath-boilers, E. Hadley and C. Darrah, London,
7266. Metallic Receptacles for Containing, &c.. 

Hydrocarbons, C. Darrah, London.
7267. Mattresses, T. Lohler, London.
7268. Preventing the Destruction of Water Heat

ing Apparatus by Burning, J. Winterflood, London.
7269. Feeding Tube with Collar for Calves, &c., W. 

H. Pool, London.
7270. Combined Dynamo-electric Machine and 

Motor, P. W. Willans, London.
7271. Motive Power Engines, F. Tentschert and C. 

Sarg, London.
7272. Copying Press, G. Sonnenthal and W. Martin, 

London.
7273. Bats for Cricket, &c., H. Richardson, London.
7274. Continuity System of Tanning, T. Brain, 

London.
7275. Pianofortes, L. Romliildt, London.
7276. Aerial Navigation, E. Green, London.
7277. Dynamo-electric Machines, A. Le N. Foster 

and F. V. Andersen, London.
7278. Treating Vegetable Textile Materials, F. 

Mollet-Fontaine, London.
7279. Regulator for High Tension Electric Cur

rents, A. H. Byng, London.
7280. Mounting Handle Bars on Bicycles, J. Devey, 

London.
7281. Candlesticks, J. Marston and J. Bowers, 

London.
7282. Pneumatic Door Checks, J. H. Jefferies, 

London.
7283. Production of Mixed Azo Colours, C. A. 

Martius, London.
7284. Production of Azo Colours, C. A. Martius, 

London.
7285. Treatment of Slate, &c., J. B. F. Frddureau, 

London.
7286. Impregnating Air with Hydrocarbon Vapour,

C. D. Abel.—(G. Daimler, Germany.)
7287. Automatic Delivery of Cigars, &c., E. Russ, 

London.
7288. Stopping Leaks of Ships, &c., H. H. O. Johow, 

London.
7289. Measuring Heat, M. Immisch, London.
7290. Safety Window Sashes, W. Clarke.—(A. Clarice,

D. McFarlane, and J. G. Darling, Canada.)
7291. Hand Rakes, S. Burlingham, H. Hailey, and T. 

West, London.
7292. Sash Fastener, W. Brenton, London.
7293. Ball Bearings for Wooden Wheels, J. Hems- 

worth, Biggleswade.

338.709. Cultivator, Elisha S. Brown and Charles R. 
Brown, Santa Rosa, Mo.—Filed December 16th, 1885. 

Claim.—'The combination, with a shovel or share, of 
a beam or shank composod of two parts pivotally

1338.709J
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united, a bar or leaf spring passing around the rear of 
and attached at its ends to both parts, but springing 
awaj therefrom during the remainder of its length, a 
yoke secured upon the upper part of the shank or 
beam, and a set screw seated therein and taking 
directly upon the spring, substantially as and for the 
purposes hereinbefore set forth.

338,762. Sabot for high-explosive Projectiles, 
Daniel Moore, Brooklyn, N.Y.— Filed June 9th, 
1885.

Claim.—(1) A sabot for projectiles, consisting of an 
air-tight casing filled with compressed air, and a 
sliding piston in said casing, said piston being held 
outward by the compressed air, substantially as 
described. (2) In combination with the air-tight 
casing containing compressed air, a sliding piston in 
said casing, which piston is held outward by the com-
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1I combination with a knotter shaft having a rigid jaw 

and a pivotted jaw, of the flange 8, partially surround- 
' the knotter and having a cam thereon for holding 

jaws in closed adjustment. (15) The combination 
h a knotter shaft having a rigid jaw and a 

pivotted jaw, of the flange S, partially surrounding 
the knotter and having a cam thereon for holding the 
jaws in closed adjustment, and the yielding spring 
cam U, forming a continuation of said flange, sub
stantially as set forth. (16) The combination with a 
knotter shaft having a rigid jaw and a pivotted jaw , 
a sleeve encircling said shaft and provided with a cam 
and gearing, substantially as described, for operating 
said shaft and sleeve, of the flange 8, partially 
surrounding the knotter and having a cam thereon, 
all of the above parts combined and operating sub
stantially as described. (17) The combination with a 
knotter shaft, having a rigid jaw and a pivotted jaw, 
a sleeve encircling said shaft and provided with 
and gearing, substantially as described for rotating 
the shaft and sleeve, of the flange 8, partially surround
ing the knotter and having a cam thereon, and the 
yielding spring cam U, forming a continuation of 
said flange, substantially as set forth.
338,809. Self-binding Harvester, Henry M Wearer, 

Mansfield, Ohio.— Filed August 23rd, 1884.
Claim.—JX) The combination with a binder arm of a 

cord receptacle located within said arm, substantially 
as set forth. (2) The combination with a binder arm 
of a cord receptacle located within the hub of said
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(From the United States’ Patent Office official Gazette.) m338,692. Dynamo-electric Machine, Royal E. Ball, 

New York, N. Y.—Filed April 25th, 1885.
Claim.—(1) In a dynamo-electric machine, the com

bination, with the armature and the shaft, of shoes 
having grooved faces and screws seated in said shoes 
and screwing into a sleeve upon said shaft, fibrous 
packing being interposed between said grooved shoes 
and the interior of the armature, substantially as de
scribed. (2) In a dynamo-electric machine, the

■ i rain

pressed air, and a projectile which enters the casing 
and bears against the piston, as set forth. (3) In com
bination with the air-tight casing which has a charging 
orifice, a stopper covering said orifice, and a sliding 
piston in the casing, held outward by compressed air, 
all constituting a sabot, substantially as described. 
338,808. Self-binding Harvester, Henry M. Weaver, 

Mansfield, Ohio.—Filed June 23rd, 1884.
Claim.—(1) The combination, with a rotary binder 

arm and a knotter arranged at right angles to the 
path of the binder aim, of a cord holder and cutter 
consisting, essentially, of stationary and movable 
sections or jaws, and a tapering finger forming a con
tinuation of said stationary section or jaw and adapted 
to catch under the cord as the latter is carried up hy 
the binder arm and deflect it laterally into the jaws of 
the holder, substantially as set forth. (2) The com
bination, with a binder arm and a knotter, of a cord 
holder and cutter consisting, essentially, of a stationary

com-
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guide hook, slotted as described, and a movable 
portion, and a tapering finger forming a continuation 
of the guide hook. (3) The combination with a
binder arm and a cord-knotter, arranged at right 
angles to the path of the binder arm, of a cord holder 
and cutter consisting, essentially, of a stationary 
section, slotted as described, and provided with a cord 
catching and deflecting hook, a movable cutter section 
adapted to enter the slot in the stationary section, 
and a movable cord-holding jaw adapted to engage 
the stationary section, the movable cutter and holder 
jaws or sections being rigidly secured together, sub
stantially as set forth. (4) The combination with a 
knotter, of a cord holder consisting, essentially, of a 
stationary section having a cord catching and deflect
ing hook, and a movable portion, the latter provided 
with a laterally extending flange adapted to hold the 
cord leading from the holder to the binder arm out of 
the reach of the tying bill. (5) In a tying mechanism 
for grain binders, the combination, with a cord holder 
consisting, essentially, of a stationary section having 
a cord catching and deflecting hook and provided with 
a laterally projecting flang 
having a laterally projecting flange registering with 
the flange on the stationary section, of a knotter 
located adjacent to the cord holder substantially as 
set forth. (6) The combination with a knotter shaft 
of a cam loosely encircling said shaft, and devices, 
substantially as described, for first rotating the 
and shaft simultaneously, and secondly, rotating the 
shaft and locking the cam. (7) The combination with 
a knotter shaft having a tying jaw rigidly secured 
thereto, a movable jaw provided at its inner end with 
an antifriction roller, and a cam loosely encircling 
said shaft, of devices, substantially as described, for 
first rotating the cam and shaft, and secondly, locking 
the cam substantially as set forth. (8) The 
tion with a knotter shaft and two pinions of similar 
construction secured thereon, one rigidly 
other loosely, of the movable jaw of th 
adapted to engage a cam flange on the loose 
and a gear wheel for engaging the pinions, 
rotating the knotter and operating the jaw substan
tially as set forth. (9) The combination, with a knotter 

ft provided with two pinions of similar construc
tion, one rigidly and the other loosely mounted 
thereon of the movable jaw of the knotter operated by 
a cam, on the loose pinion, and a gear wheel adapted 
to first turn both pinions simultaneously, and secondly 
turn the fixed pinion and the knotter shaft and lock 
the loose cam pinion against rotation, substantially 
as set forth. (10) The combination with a knotter 
shaft provided with two pinions, one rigidly and the 
other loosely secured thereon, of the movable jaw of 
the knotter pivotted thereto and operated by a cam 
flange on one of the pinions, and a driving wheel 
adapted to first rotate both pinions simultaneously ; 
secondly, to lock the loose one and rotate the fixed

arm, substantially as set forth. ( ) The combination 
with a revolving binder arm of a cord receptacle located 
within said arm and caused to rotate therewith, sub- 
tantially as set forth.
338,827. Safety-valve, Joseph M. Coale, Baltimore, 

Md.—Filed January 2nd, 1886.
Claim.—(1) The combination, with the main valve 

A, the seat a tbjerefor, and the auxiliary valve B and 
its co-operating. lip or seat W, of a sinuous steam 
passage, b, tenninating in an inclined upchute, de
creasing in size toward its outer end, said passage 
intervening between the main valve and its seat on 
the one hand and the auxiliary valve and its seat or 
co-operating lip on the other hand, substantially as and 
for the purposes hereinbefore set forth. (2) The com

bination, with a ring armature, grooved shoes bearing 
against the same upon the inside, and a fibrous shellac- 
soaked packing interposed between said armature and 
shoes, of blocks attached to said shoes, and screw- 
threaded arms screwing into a sleeve upon said shaft 
and seated in said blocks, substantially as described.
338,737. Water Gauge, George A. Henderson, Decatur, 

III.—Filed June 15th, 1885.
Claim.—(1) An opaque partial casing for the glass of 

water gauges, having an open face and a single longi-

e and a movable section1338.737]
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HC"c.c combina-c. mc
and the 

e knotterC" o pinion,
thereby bination of the valve proper, the seat therefor, the 

escape or blow-off passage M, the guide cylinder, the 
guide head or flange arranged above and connected to 
the valve substantially in the manner described, so 
that there shall be between the two a space that is in 
communication with the blow-off M, and the packing 
or guide ring carried by said head and fitting and 

down in said cylinder, substantially 
i lor tne purposes hereinbefore set forth. (3) The 
proper, the seat therefor, the spindle E, provided 
head E' and stepped in the valve, the blow-off

sha
I

i movable up and down in said 
as and for the 
valve 
with
passage M, communicating with the space between 
the head E' and the valve, Wke spring case G, and the 
packing or guide ring e, mounted and laterally 
on the head E' and fitting and adantad to mnv

C

movable
E' and fitting and adapted to move up and 

down in the spring case G, as and for the purposes 
hereinbefore set forth.

tudinal rearward aperture, as and for the purpose set 
forth. (2) A glass for water gauges, having one side

toC
ro


