
is just reversed, and it is considered a highly organised 
mill which makes 90 per cent, of semolina and middlings 
and only 10 per cent, of flour in the reductions. In 
America the purifier was invented to deal with the 10 
per cent, of middlings which the miller could not but 
produce, however close he might grind with his millstones, 
and the handling of this despised product on purifiers 
developed an entirely new principle in milling. The 
American sieve and air purifier not only made this 
product more valuable, as the miller expected, as a cattle 
food, but more valuable than the highest grade of flour 
he formerly made. As this idea was forced home on the 
miller, the necessity of producing a larger portion of 
middlings was apparent, and high-grinding with mill
stones was tried. Before the development of the purifier 
the millstones were grinding about twenty bushels an 
hour, after, they were fed to turn out only seven or eight 
bushels, and all with a view to make more middlings. 
The bestform of millstone, however, could only make a very 
small percentage of middlings, and as the grinding became 
higher and higher, a kind of gradual reduction was tried

To make the early efforts at semolina milling clear to 
the readers of The Engineer, we shall proceed to describe 
the mill of Mr. J. Stannard, of Nayland, Suffolk, erected 
in 1869 and 1871. Between 1869 and 1871, Messrs. Baker 
and Sons, of Bristol, Mr. Allen, of Middleton, and Messrs. 
Radford, of Liverpool, had all attempted the semolina 
system, under the superintendence of the father of British 
milling, Mr. J. A. Bucldiolz, but none of the above-men
tioned firms had as complete systems as Mr. Stannard— 
hence our desire to explain his alterations. Writing to 
the author on December 14tli, 1886, Mr. Stannard says: 
—“ I replaced nearly all the machinery in my mill at a 
heavy outlay of money and time, but owing to various 
causes I substantially returned to the old system. In 
the first place, while we had rolls there were no purifiers, 
and the other machines that now render the gradual 
reduction system a success, and not an English operative 
miller, who understood what was required, and too many 
of them did not desire to be informed, as no doubt the 
new system appeared only a means of bringing on them 
more trouble.”

MODERN MILLING.—ITS BIRTH AND DEVELOP
MENT.

By Gilbert Little.

I.—THE BIRTH.
Macaulay, in his review of Hallam’s history, refers to 

the custom, universally followed by writers of the last 
century, of amalgamating the history and science of their 
subject. In our day these two ingredients have to a large 
extent been separated with the best results, and 
readers will understand the reasons that have induced 
to refrain from mixing the ancient history with the modern 
philosophy of milling. In this series of articles we shall 
deal with “ Modern Milling: Its Birth and Development,” 
and the time where our record begins is the still recent 
date, 1869, when Messrs. W. Baker and Sons, of Bristol; 
Mr. Stannard, of Nayland, Suffolk; Mr. Allen, of Middle- 
ton, Cork; Messrs. Radford, of Liverpool; Messrs. Hays 
and Messrs. Muir, of Glasgow; and Mr. James Wood, 
of the North Shore Mills, Liverpool, attempted the 
Hungarian or “ semolina system.”

It will serve no good purpose 
to refer to the early failures in 
detail, or to rake up the ashes 
of the dead-and-gone objections 
that wTere urged against the new 
system, as the subsequent revo
lution has only confirmed the 
great lesson which the history 
of all changes in the arts and 
sciences teach, viz., that the agi
tation in favour of any new 
departure in an industry lives, 
and is formidable only by virtue 
of what is reasonable in its 
demands. This has been very 
clearly exemplified in the deve
lopment of gradual reduction 
milling, as it was the few who 
advocated that there was no 
middle course between “sudden- 
death ” milling, and the six or 
seven break method, the men 
who rushed to the complete 
change with scant consideration 
for the majesty of custom, who 
have reaped the fortunes made 
during the great “ boom ” in 
milling. It was not necessary 
that our modern milling engi
neers should possess that proud 
patience which the gods are said 
to love, by reason of which many 
great inventors have lived down 
misappreciation, as the change 
was so sudden that there was not 
the slightest chance of any dis
play of that hard, uphill, unre
warded struggle against deeply- 
rooted beliefs in the efficiency 
of methods that have so long 
obtained. The only delay arose 
from the tardiness of the British 
milling engineers to give fitting 
embodiment to the ideas of the 
progressive millers, and it is 
known that many improvements 
were birth-strangled through 
the crude machinery, and nearly 
all the early machines were 
imported from Germany and 
America. As stated in the 
“ Jubilee ” article in The Engi
neer of June 24th, engineers 
have made very few discoveries.
The carrying out of original 
research is not their duty. The 
milling engineers also left that 
to the philosophic millers, and 
the McDougalls, the Bakers, the 
Muirs, and other scientific mil
lers having discovered here a 
fact and there a fact, the milling 
engineers combined them, and 
produced results of the most far- 
reaching nature ; and think of 
it as we may, the highest form 
of engineering genius is that 
power of combining facts or forces 
that fit each other and give birth 
to something greater. It may be 
as well to describe here the dif
ferent phases peculiar to the in
ception of the gradual reduction system in this country and 
in America. In this country the reducing or break rolls 
led to the introduction of purifiers, in America the puri
fiers were the forerunners of the rolls. In order that this 
point may be made perfectly clear to engineers not versed 
in the details of milling, we shall give a succinct descrip
tion of the great underlying points of the old and the 
systems. Prior to 1869, that is, before the introduction of 
any of the modern machinery, the ingenuity and skill 
of all millers were devoted to attempts to reduce the 
entire kernel of the wheat berry into flour, without the 
production of any semolina or middlings. Every im
provement tried on the millstones—their speed, their 
dress, and their general handling—had this one object 
only in view. Middlings, of which it is now the aim of all 
millers to make the largest portion possible, were regarded 
as a product that might make an inferior flour ; and the 
best milling was believed to be the system that made the 
least quantity of middlings and the greatest amount of 
flour at one operation. In the modern system the central 
idea is to produce the largest quantity of middlings and the 
smallest portion of “break” flour. In the old system about 
93 per cent, of the kernel was instantly ground into flour, 
and about 7 per cent, of middlings; in the new system this
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Another drawback which 
seriously interfered with the 
success of the early attempts at 
gradual reduction milling was 
the failing to observe that 
smooth roller mills were indis
pensable to the successful treat
ment of semolina after it had 
been made by the fluted rolls. 
In some of the best English and 
American mills a pair or two 
of millstones are still retained 
to treat the pure semolina, but 
they are only suited for this pai't 
of the process, and certainly do 
not make a better flour than can 
be done by smooth chilled iron 
rolls, while in the treatment of 
the second and inferior quality 
of middlings the rolls are infi
nitely to be preferred. This 
part will be fully dealt with in 
a later article ; meantime, we 
continue our description of the 
points in Mr. Stannard’s mill 
as erected by Mr. Bucholz.

In 1869 one of the Buchholz 
liullers was constructed by 
Messrs. Murgatroyd, of Stock- 
port, and is still to be seen in 
the mill at Nayland; thishuller 
contained 10,850 steel blades 
with a special kind of cardboard 
between them. The blades on 
the outer segments were set to 
face those on the inside revolving 
drum. After some experience 
Mr. Stannard removed the seg
ments and replaced them with 
wire, which enabled him to pass 
double the quantity of wheat 
through it with less than half 
the power, and a much better 
class of work was done so far as 
making a larger proportion of 
the best description of mid
dlings, but it failed to liberate 
and remove the germ so effi
ciently, while the bran was not 
so clean. For a time it was 
thought that the future of im
proved milling lay in the direc
tion of hulling and decorticating 
machines, but experience demon
strated that while a certain 
portion of the excellent semolina 
could be made, the severe action 
of these devices in comminuting 
the bran and triturating the 
remaining portion of the berry 
into “ dead ” flour led to their 
rejection. The next machines 
were the disc mills and dismem- 
brators, which were a cross-breed 
between rolls and millstones, but 
they also failed from defects 
similar to those developed in the 
hulling machines. It is well- 
known that the dismembrators 
produced a large proportion of 
the very highest quality of large 
semolina, which when ground 

by smooth roller mills made a grade of patent flour that 
has never been excelled; but the remaining portion of 
the berry was almost pulped, and the resultant flour was 
so dead that it could not be sold, and dismembrators had 
also to be abandoned.

Any reference to the birth of modern milling would be 
incomplete without some notice of the graduated system 
erected by Messrs. Muir and Sons, at the Tradeston 
Mills, Glasgow. The experimenting with this system led 
to the patent—No. 2560, July 17th, 1875—taken out 
by Mr. Thomas Muir, for the extraction of the germ. 
This patent was the subject of a recent interesting patent 
suit, to which special attention was drawn in The Engi
neer of November 26th, 1886. This mill was worked on 
the “combination” system, that is, a mixture of rolls 
and millstones, and the modus operandi was as follows. 
There were seventeen pairs of millstones for the gradu
ated breaking of the wheat, the speed of which varied 
from 100 to 150. Over sixty sets of steel roller mills 
were used to reduce the semolina into flour, and the mills 
were altogether the best equipped in Great Britain at 
that time. The system would not be able to hold its own 
against the complete roller systems of the present day, 
although 74 per cent, of flour was made from American
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MULTIPLE ROLLER BREAK MILL, MADE BY MR. J. A. BUCHOLZ IN 1871.

on millstones; and mills which formerly contained only 
millstones for reducing the wheat in one operation, had 
bran cleaners, middlings stones, and two or three pairs 
for treating the tailings. Following each pair were dress
ing reels, and at this stage the limit of the production of 
middlings by millstones was reached. The rigid spindle 

new millstone, with its grinding surfaces, at a fixed and con
trollable distance apart, was the last step previous to the 
roller system; the rollswere the necessary outcome of this 
idea, and thus we see how the purifier in America was 
the prelude to the gradual “ break ” system by corrugated 
rolls. In England, on the other hand, the attempt was 
made to make middlings by means of rolls, before the 
purifier had been invented to make the necessary separa
tions. Scattered throughout the kernel of the wheat 
berry are impure particles which it is essential to remove, 
and practice has shown that it is only the purifier that 
can remove those impurities. While there is a very
general impression that improved milling was brought 
from America to this country, there is no doubt rolls and 
semolina milling were practised here prior to their adop
tion in America; but it was not until the introduction of 
the American purifier that the new system became a com
mercial success.
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the work professed to be done. It has a simple slide 
valve and one excentric. W e need not go into any details. 
Even twenty-five years ago the engine would not have 
been regarded as economical. The Alnwick Foundry 
Company, if it wishes to go into the portable engine 
trade, must produce something entirely different from 
this its first venture. We know that the price is small, 
and it is quite possible that the machine is good value for 
the money; but this will not do in the present day. The 
foreign purchaser not only expects a good deal for his 
money, but is willing to pay a good deal of money for 
what suits him, and this must not be forgotten.

The “simple” engine sent for competition by Messrs. 
Davey, Paxman, and Co., of Colchester, is in nearly all 
respects an ordinary portable engine. The cylinder is 
carried in the usual way on the fire-box; the boiler is 
of the locomotive type, with raised fire-box, and of 
Siemens’ steel, machine rivetted; the cylinder is jacketted 
all over, including covers; the jacket being formed 
by putting a hard cast iron liner into the outer casting; 
the jacket is carefully drained back into the boiler. The 
crank-shaft is carried in a cast iron saddle in the usual 
way. Steam is distributed by a single Trick slide-valve, 
and expanded by the aid of a gridiron valve working on 
a plate fixed in the valve chest, as close as possible to the 
back of the slide valve. The gridiron valve is worked 
by an excentric and link motion, the position of the 
die in the link being determined by the high-speed 
governor, which acted to perfection during the trial. The 
bearings of the engine were not too slack, and the engine 
ran without knock, maintaining its speed with the 
utmost regularity. The boiler differs from ordinary 
portable engine boilers, in that it has eight Paxman 
curved water tubes fitted in the fire-box—as in the Pax
man trial engine at Cardiff—and that the steel flue tubes 
are 2in. diameter instead of 2* in. or 3in. The feed-water 
is heated by making it traverse a lin. copper pipe about 
42ft. long, arranged in four “ coils,” each of two lengths 
of 5ft. 2gin., to the centre of the bend. The coils lie in a 
flat cast iron box, making an extension of the exhaust pipe 
and lying flat on the top of the boiler. The box is the same 
thickness as the lagging into which it is let, so that when 
the sheet iron casing is put on it cannot be seen. In the 
smoke-box is a coil of copper tube, through which passes 
the water produced in the heater by the condensation of the 
exhaust steam. This water is heated up in the smoke-box, 
and returned to the tub, from which the pump sucks. The 
lagging is hair felt, wood, and sheet iron. Every thing 
and place from which heat might escape is covered, 
and so effective is the protection that after standing a 
whole night without fire the boiler still retained a 
temperature in the morning of 190 deg. The fire bars 

of the ordinary cast iron type, the air spaces being 
smaller than usual, a necessary precaution with the coal 
used—Powell’s Duffryn—which is very friable, and 
readily falls into dust. The catalogued price of this 
engine is £202.

The next engine on our list is a “simple” engine by 
Mr. Edward Humphries, Atlas Works, Pershore. The 
dimensions of this engine will be found in the table on 
page 44. It calls for no special description, being an 
ordinary portable engine, with a boiler made to work at 
100 lb. It has one double slide valve, that is to say, a 
long valve with an exhaust port at each end, so that the 
cylinder passages are very short, driven by a single ex
centric, controlled by a Hartnell governor on the crank 
shaft. The boiler has thirty 2fin. tubes. The cylinder 
is jacketted, but not the covers. The steam passes 
through the jacket to the cylinder. The engine and boiler 

whole, are very well made and of good proportions—a 
strong, useful engine. The working pressure is 100 lb., 
and the catalogued price is £190.

Next in the order of actual competition comes the 
engine shown by Mr. Cooper, of Ryburgh, Norfolk. This

engine was built for Mr. 
Cooper by Messrs. Richard 
Garrett and Sons, of Leiston, 
but wholly from the designs 
and under the direction of 
Mr. Cooper, who has de
parted widely from the di
mensions invariably adopted 
by the firm for compound 
cylinders. It goes without 
saying that the engine is 
thoroughly well made. It 
ran very well and without 
hitch of any kind, but the 
governors required adjust
ment, and did not main
tain regularity of speed. It 
will be seen from our table 
that it did a very fair 
duty on the brake. As the 
machine is of very peculiar 

construction, we may here describe it at some length. This 
engine has been specially designed for the general work 
of a farm, and the aim has been to produce an engine that 
will move itself and a moderate load, and yet is nearly 
as simple and easy to drive and more convenient to get 
about than a common portable engine. Care has been 
taken to dispense with all superfluous weight, and the 
introduction of some novel features has contributed to 
the result obtained. It is an 8 horse-power compound 
engine, weighing only 5 tons 18cwt. empty, and is only 
6ft. wide over the hind road wheels, the latter being 
4ft. 8in. by 16in. The front wheels are made to turn 
under the boiler, so that the engine will turn round in 
its own length. One of the novel features is the driving 
gear for the road motion. Instead of the train of spur 
gear and counter shafts now generally used, the power is 
communicated direct from the crank shaft to the axle of 
the hind road wheels by means of a steel chain, which is 
composed of a large number of thin links, of the form of 
the early Green’s lawn mower; it is almost noiseless in 
working, and although so light it will stand a strain of 
7 tons; but when the engine is giving off 18 brake horse-

system, and the result was that without the intermediate 
purifications between the reductions and the want of 
smooth rolls, the product, germ, specs, and all the internal 
impurities, were pulverised into flour by the millstones, 
and a very dark grade of baker’s and household flour was 
made. In a future description of one of the best and most 
recent mills we shall show how the separation of all the 
impurities is effected, according to difference of structure ; 
meantime we wish our non-milling readers to grasp the 
idea that modern milling is a process of gradual reduc
tion and gradual purification ; and the best “ break ” 
system is that which makes the largest portion of mid
dlings and semolina, the least “break” flour, and the 
cleanest and broadest bran ; and the best system of 
gradual reduction of the middlings and semolina is that 
which reduces these products, and at the same time com
minutes the smallest portion of their inherent impurities.

THE ENGINE TRIALS AT NEWCASTLE-ON- 
TYNE.

The tables which we publish on pp. 44 and 45 fully justify 
our anticipations of the results likely to be obtained from 
the modern portable engine. It will be remembered that 
we have, for many years, insisted on the expediency—if 
not the necessity—of instituting a comparison between 
the engines of 1872 and those of more recent construc
tion. The office of instituting this comparison, devolves 
legitimately on the shoulders of the Royal Agricultural 
Society; and although that duty has been discharged 
tardily, it has been discharged thoroughly. Even those 
most opposed to the institution of such a comparison as 
that which has just been completed, have not disputed 
that the portable engine of to-day can be a much more 
economical machine than that of 1872. But engineers 
will learn with some surprise that the portable engine of 
to-day is not only more economical than its predecessors, 
but is the most economical non-condensing engine in the 
world; and is far more economical than quite 90 per cent, 
of the finest condensing engines ever built. With a 
pressure of less than 1501b. in his boiler Mr. Paxman’s 
compound engine gave out a brake horse-power for 1‘8 lb. 
of coal per hour, corresponding to a consumption per 
indicated horse-power of about 1*6 lb., a rate surpassed 
only by a few of the best triple-expansion marine engines. 
Nor does the Paxman engine stand alone; Mr. Foden’s 
traction engine required, it will be seen, only a small 
fraction more fuel than Mr. Paxman’s. Mr. Foden worked 
at the extraordinary pressure of 250 lb. per square inch. 
The economy due to this may be set against the fact that 
a traction engine has larger radiating surfaces than a 
portable engine. The figures, however, go to show that 
under the conditions nothing is gained by carrying pres
sures above 150 lb.

In our last impression we gave a few general particulars 
of the engines—eleven in all—sent for competition. The 
principal dimensions of the competitive engines we have 
set out in some detail in the table of particulars, and it 
is therefore unnecessary to reproduce these figures here. 
It will be more to the purpose if we describe a little in 
detail the engines which have produced such marvellous 
results, and the system of trial adopted. The list which 
we published last week, setting forth the order in which 
the trials would take place, was subsequently modified, 
and we shall now speak of the engines in the order in 
which they were tried.

The first tested was that of the Alnwick Foundry and 
Engineering Company, and described in the official cata
logue as a “ portable engine, 8 nominal horse-power; 
price £180. Specially designed for simplicity of working 
parts, also for an improved method of attaching cylinder 
saddle carriages, &c., to the boiler, so as to avoid having 
inaccessible bolts through the boiler ell.” We have no
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desire to say hard things of any exhibit or exhibitor, but 
we must speak the truth, and the truth of this engine is 
that the firm has still everything to learn concerning 
the construction of a portable engine sent to compete for 
a prize. This particular engine is the first built by the 
firm, and no doubt the experience obtained in the trial 
shed will bear good fruit in succeeding engines. We may 
perhaps do some service to a section of our readers, if we 
make it clear to them that the day is gone past when 
“anything would do” for a portable engine. The English 
trade in portable engines is nearly dead, and the competition 
for the foreign trade is so keen, and agents are so inde
pendent, that nothing whatever is to be done, save in a 
very small and precarious way, with second or third-rate 
engines. If engineers wish to go into the portable 
engine trade, they must be prepared to supply some
thing very good indeed. If they are not, then let 
them keep away from portable engines. That shown by 
the Alnwick Company closely resembles what used to be 
common enough twenty-five years ago in country farm
yards. It has a single cylinder, 8fin. diameter by 12in. 
stroke, and the crank shaft is certainly not too strong for
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wheats, and the entire mill was completely automatic. 
As the germ defence case excited a great deal of atten
tion, it may be of some interest if we describe Mr. Muff's 
system. Writing to the author on 17th February last, 
Mr. Muir states that his alterations were made at a very 
large expenditure of time and money, and his patents 
were rendered valueless through what The Engineer 
described at the time as a “ little snake-in-the-grass point 
of law,” and Mr. Muir lost his rights, not through the 
demerits of his invention, but through want of know
ledge of every point in the Patent Law. After a long 
series of experiments Mr. Muir discovered that when 
wheat grains are cracked and broken up, the germs are for 
the most part mixed with the large semolina. Under the 
old millstone system the germ was ground up with the 
other parts of the kernel, and its oily nature had the 
effect of discolouring the flour and the bread baked from 
it. The problem was, how to eliminate the germ ; and 
Mr. Muir discovered a method almost by accident. In 
the process of reducing the fine semolina and coarse semo
lina Mr. Muir had observed that the flour from the latter 
was a much darker colour than that made from the 
former, and after a minute examination he found that the 
germs largely predominated in the coarse semolina. 
Without expecting any result, or perhaps even uninte
rested in what he was doing, Mr. Muir took a sample of 
this product and passed it through a set of smooth rolls, 
catching the crushed material in a hand-sieve. On sifting 
the crushed semolina Mr. Muir found the germ was flat, 
and was retained in the sieve. It was after this discovery 
an easy matter to extract the entire germ, and Mr. Muir 
passed all his semolina through smooth rollers and sent 
the crushed product to an ordinary dressing roll, the flour 
being dressed out while the flattened germs passed over 
the tail. This method is still followed in all the roller 
systems, and we shall describe the point in more detail 
and illustrate the process by a diagram in a future 
article.

In our progress with Mr. Stannard’s mill we turned 
aside at the point where he found that the hulling 
machinery would not answer, and we now come to the 
time—1871—when he decided to put in a complete set of 
Bucliholz break rolls, of which we give illustrations. It 
will be seen from our views that there are six pairs of 
rollers in one frame. In America at the present moment 
there are efforts being made to produce an efficient con
centrated break roller mill, in which the whole of the 
rolls are fitted into one frame; this, of course, is claimed 
as a purely novel American idea, while we see that the 
first set of rolls made in England were built on that prin
ciple, and the more American “inventions” are looked 
into the stronger evidence can be adduced in support of 
the fact that many of them are old and discarded English 
methods. In the first English-made roller mill—as illus
trated on pp. 41,47—the upper pair of rolls had Y-shaped 
flutes, about 9 per inch, while all the other five pairs of 
rolls had straight flutes, from 12 to 20 per inch; and all 
the top rolls were run at 360 per minute and the bottom 
ones at 120 per minute. In the rolls of the present day 
the number of flutes per inch are exactly the same, but 
Y-shaped flutes are used at an angle of twist on a 30in. 
long by lOin diameter, of about 10 deg. ; and the differ
ential speed is also the same as tried by Mr. Buchholz, which 
shows how near he was, as Mr. Procter Baker remarked, 
“ to hitting a big thing.” Under each pair of rolls a sieve 
was fitted, all covered with No. 16 wire, and it is only fair 
to Mr. Buchholz to put it on record that, while the milling 
engineers who succeed him all adopted reels for the scalp
ing process, they have gone back with advantage to his 
original system of using sieves or rotating dickeys. The 
rolls were made of steel, which was found not a very suit
able material for grooved rolls, and chilled iron is now 
universally used. The “chop”—which is the miller’s 
term for the liberated kernel of the berry—after it passed 
through the scalping sieves was dressed through a long 
rell with a head sheet of silk to dust out the flour and 
three tail sheets of different meshes of wire, through 
Avliich the semolina was divided into three sizes. The 
first division of semolina was very fine and almost free 
from germ, and was spouted direct to a pair of stones 
which reduced it to a really excellent brand of flour, which 
sold on Mark-lane at a high price. The coarser semolina 
was treated on three centrifugal machines, in the centre of 
which were discs lOin. diameter which revolved inside the 
centrifugal rell at a very high speed. These discs were 
formed of small steel blades, which distributed the 
semolina very much after the manner that water falls 
from a fountain, only more inclined towards the axis, the 
light fluffy portion dropping by the law of gravity at the 
centre—onthesameprincipleasthe “eclectic” disintegrator 
—the next heavier falling into a second division, and the 
coarsest of all being thrown by the centrifugal force into 
the outer chamber at the circumference. This principle 
has been widely adopted in modern purifiers (and is now 
being largely adopted for separating cement, basic slag, 
ores, chemicals, &c., the author himself having recently 
taken out a couple of patents for apparatus pneu
matically to sift these materials) and in every part of 
the first attempt by Mr. Buchholz can be seen the 
germ idea of nearly every good feature in the perfected 
system of gradual reduction milling. Witness his 
break system on six pair of rolls, his scalping of 
each break on a separate sieve, the dusting and 
sizing of the “ chop ” on a long circular reel, and there is 
no room left for a doubt that he introduced into this 
country a complete system of break rolls and a no less 
complete system of dustingand separating the breaks. The 
weak part of roller milling at this early stage was the 
treating of the semolina on the “ sudden-death ” principle 
and the lack of good middlings purifiers. Mr. Bucholz 
evidently clearly grasped the principle of gradual reduc
tion of middlings and semolina, as well as the graduated 
breaking of the wheat, as he tried to deal with the former 
on four different pairs of millstones, the speed of which 
he reduced to seventy-five per minute. The semolina, 
however, after the first reduction on the stones was not 
suited for further treatment by the same severe rubbing

’ &
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power there is a pull of only 24| cwt. on it, and as it is 
protected from dust and well lubricated, it will last a long 
time. Special provision has been made of automatic 
apparatus for taking up any slack, and that in such a 
manner that the pulling side of the chain is always 
straight, whether the engine is running backwards or 
forwards. Two deflecting rollers are used on the outsides 
of the chain. They are carried by light bars, which are 
pivotted underneath the crank shaft, and these bars are 
coupled near to the rollers by an adjusting screw, to put 
the requisite amount of pressure on to take up the slack; 
and as they can swing on the pivot, they accommodate 
themselves to the chain, the pulling side of which is always 
straight. In the width of the chain there are twenty- 
six links. The gearing is proportioned for the crank to 
run about 270 revolutions per minute when the road 
wheels are travelling four miles an hour. There is no 
“ slow ” speed as generally understood, but its equivalent 
is provided in a very simple manner by admitting steam 
direct from the boiler to the low-pressure cylinder. This 
is done by the starting valve, which is arranged in such a 
manner that when the lever is in central position the valve 
is closed; if lever is pushed forward engine works com
pound, but if lever is pulled backward both cylinders 
work high pressure, and give off sufficient power to lift 
the entire weight of the engine. The reversing gear is 
of a very simple nature; but as we understand this and 
some other points are subject to some foreign patent not 
yet completed, we defer a detailed description for the 
present. The catalogued price is £325.

The fifth competitor is a small vertical engine and 
boiler, mounted on high, light, iron wheels, and made by 
Messrs. Jeffery and Blackstone, of Stamford. It is in
tended for working small thrashing machines, corn mills, 
&c. The vertical cylinder is fixed at the back of the 
boiler, and the crank shaft above, near the top. 
whole is carried on a well designed wrought iron frame 
bolted to the boiler. The machine is very rigid, and the 
bearings are large. There is a good governor, of the 
ordinary centrifugal type. The boiler has vertical tubes. 
The finish of the whole machine is good, and during 
the run on the brake it worked very steadily and well. 
By the addition of a second or cut-off slide and lagging 
the boiler, the economy of this engine might be greatly 
augmented. Of its class it is a very praiseworthy little 
engine. The catalogued price is £100.

The sixth engine is the compound by Messrs. Davey, 
Paxman, and Co. This engine is of a type very similar 
to that adopted some years ago by the firm for use in the 
African diamond fields. The engine is secured to a 
wrought iron frame made of I plates, fixed to the boiler 
by brackets. In this way, by slacking a few bolts, the 
whole engine can be taken off the boiler, and the weight

The seventh engine on the list is a compound, by Mr. 
E. Humphries, of Pershore. In our table will be found 
dimensions. The cranks are placed at an angle of 180 deg., 
that is to say, they are opposite each other. The arrange
ment of the valves is very peculiar. On the outside of the 
high-pressure cylinder is a valve-box of great length, 
rendered necessary by the circumstance that the steam 
ports are in the covers of the cylinders, not in the cylinders 
themselves. There are here two plain slides for admission 
and cut off-, one at each end of the cylinder. These are 
driven by an excentric actuated by a Hartnell governor, 
which, of course, determines the point of cut-off. Between 
the two cylinders is another valve chest in which work four 
plain slide valves, two being exhaust valves from the

6ft. high, and the springs, of the helical type, are in boxes 
on the side frames near the crank shaft bearings. The 
interest in this engine does not, however, turn at present 
on its performance as a traction engine, but its powers 
on the brake. During the trial it was run at 250 lb. boiler 
pressure. The steam is cut off by a special gear, which 
we shall explain in a moment, when the piston has made 
a stroke of half an inch. This corresponds—with the 
proportions of the cylinder—to an eighty-fold expansion, 
if we neglect clearance,&c. Asa matter of fact the terminal 
pressure is about 5 lb. above the atmosphere, and we have

= 13| expansions as occurring in practice.265 lb.
20 lb. _

The cut-off gear is suitable for running either way, and 
is a modification of Far cot’s. On the 
back of the main slide is another. 
The main slide has the admission 
ports through it, and the riding- 
valve will when in mid position 
leave these ports open. The riding 
valve is carried by the main valve, 
the friction between the two being 
sufficient for this purpose. Each 
valve has its own rod; that of the 
main valve is driven by a link motion 
in the usual way; that of the riding- 
valve is prolonged through a stuffing- 
box carried by an arm on the main 
valve spindle. This stuffing-box is only 
used to supply friction, should there 
not be enough to secure the action of 
the riding-valve and appears to be 
entirely unnecessary. The end of the 
riding-valve spindle enters a brass 
box, in which slides vertically a spin
dle caused to rise and fall by the 
governor. The spindle has a Y piece 
on it, which passes through a slot in 
the valve spindle. The action of the 
gear will be readily understood. As 
the governor rises and falls so does the 
Y piece, and on its position depends 
the point in its stroke at which the 
motion of the riding-valve shall cease, 
by the valve spindle being stopped by 
coming against the Y when the steam 
is cut-off. The working of the whole 
will be readily understood from the 
drawing, page 46

This apparatus worked fairly well 
during the trial, but the governor 
hunted almost incessantly. The action 
would be improved by a dash-pot. 
The equivalent of a dash-pot now used 
by Mr. Foden—namely, a small stud 
pressed by a spring into a notch 
in the governor spindle—failed from 
some cause to do its duty. We 
believe that Messrs. Foden’s works 
cannot compare in dimensions with 
those of the great Lincolnshire houses; 
it is the more creditable to him that 
the workmanship of boiler and engine 
is excellent. Notwithstanding the 
enormous pressure of 300 lb.—the pres
sure at which the safety valves blow 
off—the boiler and all its fittings were 
perfectly tight, not a breath of steam 
or drop of water being apparent. 

The crank shaft is of steel, with discs instead of 
cheeks. The crank pins are not set quite at right 
angles. By a simple arrangement the engine can be 
made to work non-compound, in starting. The cata
logued price of this engine is £460.

The simple engine sent in for competition by the same 
maker is so similar in other respects to that just described, 
that it requires no special description. It works at 120 lb. 
pressure, and all the traction arrangements are practically 
identical. The price is £400.

The last two engines on our list are a simple and a com
pound portable, by Messrs. J. and H. McLaren, of Leeds. 
These engines seem to leave little to be desired in 
the matter of design, save that the Hartnell governors 
with which theyare both fitted do not perhaps look as well 
as other forms of governor, and the overhang of the

therefore '
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low-pressure cylinder, and two being at once admission 
valves to the low-pressure cylinder and exhaust valvesfrom 
the high-pressure cylinder. There are four separate rods 
for the four valves carried in a species of frame embracing 
the valve chest, so that two rods go into the chest at the 
back and two at the front end, this arrangement being 
rendered necessary by the fact that although we have 
spoken of it as one chest between the two cylinders, a 

SECTION OF foden’s COMPOUND ENGINE CYLINDERS thick partition renders it actually two. It is very much
to be regretted that the indicator had never been put on 

reduced for transit across a difficult country. As coal was this engine before it came into the showyard. The conse- 
extremely dear, and, what was much worse, very scarce in quence was that it was not known till the engine went on 
Africa, economy in its use was of the utmost importance, the brake that the valves were improperly set, with the 
and these engines were made to work at high pressures, result that enormous back pressure was set up in the 
Mr. Paxman holds that when high pressures are used the low-pressure cylinder. All the work was thus virtually 
cylinders should not be secured directly to the boiler, as . done by the high-pressure cylinder, and the consump-
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tion of fuel was so high that with the consent, indeed 
at the suggestion of the maker, the run was stopped after 
a couple of hours; it is therefore impossible to say of what 
the engine is capable. For this reason we have not 
included its performance in the table ; we may say, how- 

same ever, that the engine is well made, and of good*proportions.
It is much to be regretted that the experiment could not 
be carried out, because the engine constitutes a radical 
departure from normal practice. The catalogued price is 
£215.

The eighth engine with which we have to deal is a 
compound traction engine built by Messrs. Edwin Foden 
and Sons, of Sandbach,Cheshire. Thisengine we illustrate 
above and on page 43. It is in many respects identical with 
the spring mounted traction engines built for some years 
by the firm 'with great success. The wheels are about

the stresses are likely in time to injure it. The cylinders 
are jacketted, and so are the covers; the drainage of the 
jackets being carefully provided for by four wrought iron 
tubes, two taking steam into the tops of the jackets and 
two drawing off- water from the lowest point. The boiler 
is very similar to that of the simple engine by the 
firm, only there are no Paxman tubes in the fire-box. To 
the low-pressure cylinder there is one Trick valve for the 
distribution of the steam; the high-pressure cylinder is 
fitted with the Paxman cut-off gear, identical with that 
on the simple engine. It controlled the engine perfectly 
throughout the run; indeed, none of the other engines 
tested were as well governed as the Paxman engines. 
The feed-water heater is the same as for the simple 
engine, only there is no coil in the smoke-box. The 
working pressure is 1401b. The catalogued price is £290.

Hartnell governor, and two excentrics beyond the crank 
shaft bearing in the compound engine is not commend
able. The engines have identical boilers, the dimensions 
of which w ill be found in the table. The boilers are 
very long, and, as will be seen, is the stroke. The cylinders 
are jacketted all over in the most elaborate way, even the 
ports being surrounded with steam. We need not say that 
the casting, especially for the compound engine, was ex
tremely difficult and complicated. Yet it was made by 
Messrs. Hill Bros., of Leeds, in just one wreek after the 
patterns had been delivered to them. This firm is cele
brated in the North for its admirable castings, and those 
in Messrs. McLaren’s engines are so hard that they had to 
be planed with chilled cast iron tools. The cylinder bodies 
are very little softer than the valve seats. The caht iron 
saddlesare suppressed, the crank shaft brasses being carried
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Alnwick
Company.

Paxman 
and Co.

Jeffry and 
Blacks tone.Humphries. McLaren. Foden.

T
Locomotive Locomotive Locomotive Vertical Locomotive Locomotive

6' 0-5" 7' 0" 6' 3" 5' 6" 6' 8-5"

2' 7-625" 2' 8"2' 6" 2' 3" 2' 7-5" 2' 6"

2' 4"2' 0"2' 9" 3' 0-75" 1' 9"

2' 8" 2' G"2' 6" 2' 2-25" 2' 0"

2' 8-4" 2' 5"3' 1" 1' 9" dia. 2' 5-25" 2' 2"

6-875 5-33 5-88 6-702-4 3-58

4-77 4-005-62 3-34 3-002-4

7653 30 27 5224

2-752-75 2 1-75 1 • 6252

6' 0-5" 7' 0" 6' 6-5" 2' 10-75" 6' 8-5" 6' 0"

0' 0-125" 14 B.W.G. 11 B.W.G. 12 B.W.G. 18 B.W.G.12 B.W.G.

Steel IronIron Steel SteelIron

27-5030-435-5 14-75 31-30 19

8-37

177-6194-24 141-26 37-00 182-70105-0

2-23

168-76235-24140-5 51-75 196-6214-00

13 80 10 55875 16 7512-6011-25

28-7044-1120-45 56-1532-021-56

0-90 1-0410-81 0-33 1-126 0-93

0-1770-1680-118 0-14 0-168 0-26

95 8580 60 130 120

9-58-75 10-5 5-75 7-58-50

12-0 14-012-0 15-009-00 10

132 130150 160 130 168

17 1616 4-5 17 12

17-46 17-99 17-83 12-2716-19 4-33

4h. 22m. 4h. 0m.4h. 5m. 4h. 29m.4h. 11m.

35,558

4 489

37,342

4 037

35,050 39,178 35,842

4-595

45,400

4 493 408 45

135-7 146152-4 133-24156

76 32

151,137,600

783,091

718964 59 18 36 78 116 54

127,888,200

316,554

142,342,200

402,687

154,677,600

773,388

36,352,800

321,706

106,920,000

774,782

16873060 2864 657-5 1868 1394

47 35 23 58 39 82 25 6335 26 23 91

8-747-60 8-16 5-73 10-109-34

170 about160, about

199-75113193 351 138404

2 5576-25 2 528 4 882 6 154 2 555

11-729-28 21-94 13-3318 10-41

87-7744-26 28-12 44-44 31-25100

17-811-80

{Names of exhibitors ...

Particulars.
BOILER:— Type-

Length of barrel .........

Diameter of barrel inside ...

Length of fire-box, mean 

Width of fire-box, mean 

Height of fire-box over grate

Area of grate, normal ...........

Area of grate at trial ..........

Tubes, number .........

diameter outside

* . .

))

„ length between plates 

„ thickness ...................

material

Heating surface, fire-box

tubes in fire-box>>

tubes

smoke-box...

total ...

per brake horse-power ..

per sq. ft. of grate.........

Area through tubes ...........................

Ratio of area through tubes to grate area 

Pressure, lbs. per sq. in...............................

ENGINE:—

Diameter of cylinder ................

Length of stroke..................

Revolutions per minute declared 

Brake horse-power........................

at actual revolutions ..

Time of running, total..........

Revolutions, total..................

Time, mechanical hours

Revolutions, actual ...........

Horse-power hours ...........

Foot-pounds, total ...................

Foot-pounds per lb. coal ..........

WATER:—

Total quantity used ...........................

Per brake horse-power per hour...........

Evaporated per lb. of coal ...................

Temperature of feed ...........................

COAL:—

Total quantity used ..................................

Per brake horse-power..................................

Per sq. ft. of grate per hour, as at trial ... 

Per hour of running time ...........................

FEED HEATER:—

Tubular heating surface

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

instead on simple wrought iron brackets, longitudinal shown in the annexed plan sketch. Along one side of the 
stiffness being got by two wrought iron stay rods, which shed was laid a line of rails, on which two trolleys were 
brace the brackets and the cylinders together. The feed- 
water heater at the side of the boiler contains 42ft. of 
lin. copper tube, placed in a pipe through which the ex
haust steam passes. The tube is cut up into equal lengths, 
and secured at each end into a head, so that each length can 
be readily removed. The tubes have each one complete 
turn in their length, to give elasticity and provide for ex
pansion. The steam passes outside. The temperature of 
the feed wras raised to 212 deg. during the trial. The cut
off gear consists of a gridiron valve, which works direct 

the back of the main high-pressure slide, and is 
trolled by a Hartnell governor on the crank shaft. The 
low-pressure slide is set to cut off steam at about $th of 
the stroke. The prices are, simple ,£175; compound £200.

1 he system of testing was very nearly that employed 
at Cardiff in 1872. The testing shed was arranged as placed.

known brakes of the Royal Agricultural Society. The 
trolleys could be wheeled along the rails to suit 
the position of the engines. At the other side of 
the shed was an office for the engineers and judges, and 
two sets of planks laid level in ballast, on which the 
engines stood. At each end of the shed were large double 
doors to admit the engines. The chimneys of these last 
stood out through the canvas roof, removed for the pur
pose where needed. A water service was laid on, 
and weighing machines were provided. The water was all 
supplied to the engines from 30-gallon standard measures. 
Each engine pumped from a barrel set on end beside it. 
This was filled to the top at starting, and again at the 
finish, all the feed-water passing through the 30-gallon 
vessels and being properly noted. The brake weights 
were calculated by the engineers, and, for the first time 
in the annals of the Society, an allowance was made for 
what we may term the internal resistance of the brake
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Each of these trolleys carried one of the well-
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TRIALS OE ENGINES AT NEWCASTLE. —SIMPLE ENGINES.
Particulars of Boilers, Engines, and Residts of Trials.
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Locomotive.

6' 6"

2' 5-25”

1' 10-4"

1' 10-5"

2' 7"

3'49

2'5

6' 9'4"

11 B.W.G.

Steel

21-5

97'25

118-75

7 0

34-0

0-611

0-172

125

6 and 9

11-0

170

17

18-3

41i. 6 m.

42,348

4 15

172

7055

139,689,000

539,340

2414

34 21

9-32

259

3 685

63-17

18-08

Foden.Humphries.Paxman and Co.

Locomotive.Locomotive.Locomotive.

6' 3"

2' 6"2' 10" 2' 8"

1' 9"2' 0" 2' 4"

2' 0"2' 3-75" 2' 6"

2' 2"2' 7-4" 2' 5"

3-584-62 5-88

3-004-21 4-00

7653 30

2-75 1-6252

7' 0-75" 6' 6-5" 5' 6"

14 B.W.G. 18 B.W.G.11 B.W.G.

Steel SteelIron

27-77 27-50 19

2-55

177-6141-26194-24

168-76224-56 201 • 0

111511-22 1055

28-748-80 56-15

0-90 1-041 0-93

0-1770-195 0-26

150 250

5-75 and 9’25 4’75 and 9-57 and 12

14-0 1014

134 156185

20 1820

18-8520-89 19-54

41i. 28m. 4h. 21m.2h. 26m.

37,496 41,730

4 583

26,549

466

139-9 159-8181-8

93 24 80 25

158,895,000

782,241

184,536,000

1,096,796

1658 Trial 1394

17-78 17 37not

9-88 completed. 9-06

148-5168-25

1-8581-804

37-66 34-3

9-0 10-85

Cooper.Names of exhibitors ... .

Particulars.
BOILER:— Type.........

Length of barrel..........................

Diameter of barrel inside.........

Length of fire-box

Width of fire-box

Height of fire-box over grate ..........

Area of grate, normal....................... .

Area of grate at trial..........................

Tubes, number ..................................

diameter outside ..................

„ length

thickness..? ..

material ... .

Heating surface, fire-box ..........

smoke-box

... sq. ft.

r>

tubes

tubes in fire-box ...

total... V

per brake horse-power..........

per square foot of grate5J

Area through tubes ..........................................

Ratio of area through tubes to grate area 

Pressure, lbs. per square inch ..........................

V

ENGINE:—

Diameter of cylinders ... ...

Length of stroke.........................

Revolutions per minute declared 

Brake horse-power

... i

... i

>7

Time of running, total ..........

Revolutions, total

Time, mechanical hours ..........

Revolutions, actual ..................

Horse-power hours ..................

Foot-pounds of work done, total ... 

Foot-pounds of work per lb. of coal

WATER:—

Total quantity used ... ..................

Per brake horse-power per hour

Evaporated per lb. of coal..................

Temperature of feed..........................

, ... lbs.

1)

77

COAL:—

Total quantity used .........................

Per brake horse-power .........................

Per hour .................................................

Per square foot of grate per hour .........

. ... lbs.

J?

77

77

FEED HEATER:—

Tubular heating surface ......... ... sq. ft.

No.
1Locomotive.

6' 8-5"

2' 7-5"

3' 0-75"

2' 2-75"

2' 5-25"

6-7

3-35

52

2

6' 8-5"

12 B.W.G.

Steel

313

182-7

214-00

10-7

32-0

1-126

0-168

150

5 "75 and 9"0

15

135

20

22-02

4h. 23m.

39,343

485

149-5

9738

192,812,400

1,071,608

1904

19 75

9-38

211

203

208

46-31

13-82

is

McLaren.

based on coefficients calculated from actual experiment. 
The allowance varied a little with the load carried, but 
may be roughly assumed as about 0‘75-horse power; and 
in comparing the results of the Newcastle with those of 
the Cardiff trials, it must be borne in mind that in the 
latter case the true brake work done was a little in excess 
of that set forth in the Royal Agricultural Society’s 
report. The method of working we have already de
scribed. A preliminary run was first made, and when it 

that everything was in good order, and the steam 
pressure that at which the exhibitor declared to work, 
the fire-box was swept out, and 14 lb. of wood was served 
out to him, and weighed coal. As soon as the steam was 
up to the point at which he resolved to work—generally 
a few pounds over the declared pressure—the experiment 
began, and the run was then made for four hours. 
At the end of that time any coal the competitor had left 
from the last lot served out to him was taken away, and 
he was credited with its weight. The engine was then 
allowed to run as long as it cotild until its speed fell

into the total coal, gives the coal per horse-power. 
Minute decimal fractions we have neglected, as it is use
less to overload data with a multiplicity of figures pos
sessing no real significance. As an example of the 
process of calculation, we may take the figures 
for Mr. Foden’s compound engine. He “ declared ” 
to run at 156 revolutions per minute, and to exert 
18 brake horse-power at this speed. His brake was 
loaded, therefore, to 202‘75 lb., its circumference being to 
the point of suspension of the load 17"24ft., and its 
internal resistance 0'8-horse power. The total number of 
revolutions made was 41,730, and this divided by 156 
gives 4"455 hours. The mechanical time was greater than 
four hours, partly because the speed of the engine was 
about 158 during the run, and partly because the fire in 
the fire-box and the steam due to the surplus pressure 
was sufficient to keep it going for some minutes after 
the serving out of coal had ceased at the end of the four 
hours. The total coal burned was 148 lb., and 4"455 
hours multiplied by 18-horse power, gives 80-horse

below the entered or nominal speed, when it was 
stopped and the counter number taken. During the 
run Mr. Stead, of Middlesbrough, acting as che
mist to the Society, took samples of the furnace gas 
in a way which we shall describe presently; and after the 
run was over Sir Frederick Bramwell made various 
experiments to ascertain the quantity of air admitted to 
the furnace.

There are many ways in which the fuel consumptions 
can be worked out from the data. The simplest is that 
which we have used. It consists in dividing the whole 
number of revolutions on the counter by the nominal 
speed—that is to say, the speed at which the en
gine would have given out the power for which the 
brake weight was calculated. The quotient is the 
mechanical time in minutes, and this divided by sixty gives 
the mechanical time in hours and decimals of an hour. 
This being multiplied by the declared horse-power, gives 
the power for one hour, suppose the whole work done 
by the coal had been done in one hour, and this divided

was seen
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TRIALS OF ENGINES AT N E W C AS TL E. — C O MP O U N D ENGINES.
Particulars of Boilers, Engines, and Results of Trials.
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power for one hour, which divided into 148 lb. of coal, 
gives an hourly consumption at the rate of 1’85 lb. per 
hour.1 The other figures in our table are easily deduced, 
and many others will suggest themselves to our readers 
which they can calculate for themselves almost ad libitum 
without our aid. It must not be forgotten that the water 
supplied is no measure of the water actually evaporated, 
because all the water resulting from steam condensed in 
the jackets returned to the boiler at once and re-evapo
rated, and there is no means of ascertaining with any ap
proach toaccuracy what this weighed. Muchthesame state
ment applies to water resultingfromsteam condensed in the 
feed-heaters and returned to the pump-tub unmeasured.

The whole of Monday, the 4tli inst., was spent in get
ting tilings put right in the testing shed. On Tuesday 
the trials began with the engine of the Alnwick Com
pany. The trial calls for no particular comment. We 
need only say that the governor wanted adjustment and 
acted very badly. The brakes are fitted with a new and

engine was almost perfectly uniform, the tachometer 
denoting the passing of the crank over the dead points 
twice in every revolution by a slight movement.

When the four hours’ run was concluded the engine 
was hauled out of the shed and steam again got up, which 

allowed to blow away from the safety valve; the 
engine, working without a load, was run at just such a 
speed as would enable it to pump in feed enough. In 
this way an attempt was made to test the boiler for 
evaporation without the jacket influence making itself 
felt in the result. The performance of this engine was 
wonderful in itself, but more wonderful when it is borne 
in mind that the fire lighted in the trial shed was the 
second fire lighted in it, as its completion was so hurried 
that it was only run for half-an-hour in Colchester before 
being sent away by rail. While on the subject of limited 
time, we may add that the drawings for Messrs. McLaren’s 
engines were only completed on June 6th. Not two months 

spent in getting out the drawings, making the

was

were

FODEN’S AUTOMATIC CUT-OFF GEAR FOR REVERSING ENGINES.

patterns, and building Mr. Paxman’s compound engine. In 
the face of such facts as these—and we find it necessary 
to state that we have taken pains to satisfy ourselves that 
they are facts—it seems strange that the firms signing a 
now memorable circular letter, should insist that twelve 
months are required in which to design, build, and test 
an engine which would give satisfactory results. Such a 
statement argues incompetence—it argues that those who 
make it do not know how to build a good engine, and 
require a year or two of experiment and instruction before 
they can produce a satisfactory result. We know that 
this is not the case ; we are certain it is not the impression 
they intended to convey. That it does convey it is an 
additional proof, if any were wanting, of the injudicious 
character of a document which we have reason to know 
more than one firm already regrets signing.

On Wednesday the Paxman engine was replaced with 
Messrs. Jeffery and Blackstone’s vertical engine, which made 
its preliminary run in the evening and its four-hours’ run 
on Thursday morning. Also Humphries’ engine on the 
south brake was replaced by Cooper’s self-propelling com
pound, which made a preliminary run, and went on at 
12.40 p.m. with its four-hours’.run. The vertical engine 
was replaced at 3.30 p.m. on the same day with the Pax- 
man compound engine, which underwent its trial on 
Friday. Mr. Cooper’s engine was replaced on Thursday 
evening by Mr. Humphries’ compound, which began its 
four-hours’ run on Friday at 1.38 p.in., the experiment 
coming—as already explained—to an abrupt conclusion at 
4.7 p.m. The Paxman compound engine ran for 4h. 28m., 
and during that time its speed was perfectly uniform; 
there was no knock or vibration ; in all respects the 
engine ran in a way that left nothing to be desired, and 
gave the highest economical result ever obtained from a 
non-condensing engine. We give some diagrams.

On Saturday only two engines were tested; the 
compound of Mr. Foden on the north brake, and the 
simple engine of Messrs. McLaren on the south brake.

very ingenious tachometer, the invention of Dr. T. 
Horn, and made by Mr. Thorne, of Gracechurcli-street, 
A magnetised bar of steel hangs on five pivots in 
front of and close to a disc of copper, which rotates 
rapidly as the brake revolves, and by the action of the 
Faradic currents, set up the plate, tends to drag the 
magnet round with it, and thus moves the hand on the 
dial. It will be understood that this brief description is 
intended only to explain the principle, not details. The 
tachometers are not calibrated, and so give no positive 
indication of speed in numerical terms, but they served 
admirably to show whether the engines ran steadily or 
not. After the run on the brake was over, the engine 
had a board fitted to the mouth of the ash-pan. In this 
board were two rectangular holes controlled by slides, 
and an anemometer applied to these holes gave an indi
cation of the quantity of air passing into the furnace. The 
experiment in the case of the Alnwick engine was 
brought to a conclusion by most of the fire-bars tumbling 
into the ash-pan. They got bright red-hot when the 
supply of air was stopped, and no means existed of re
moving the hot ashes below them.

On Wednesday, the 6th inst., two engines were tested, 
namely, Mr. Paxman’s simple engine on the north brake, 
or that marked N in the sketch, while the simple engine of 
Mr. Humphries went to the other brake. Mr. Paxman 
fired his own engine with consummate skill, in spite of 
an injured hand, on the system of “ little and often.” His 
pressure never varied more than a pound during the run, 
and the engine was over twenty minutes in “ running 
down ”—that is, after the end of the four hours—during 
which period he burned his ashes. The speed of the

1 It will be seen that there are certain small discrepancies in the table, 
which are due to the circum stance that the fractions used are in some cases 
nearer approximations than they are in others. Thus, for example, the 
official consumption of the Fodon compound is given as l-848 lb., instead 
of l'S5 lb. as given by us above. The diiference is obviously quite insig
nificant. The quantities referred to brake horse-power are obtained with 
those given in line 28.
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We have already - spoken of the running of the former 
engine; it was fired by Mr. Foden’s son, a youth of six
teen, who bids fair to be the best fireman in England. It 
is much to be regretted that the Hartnell governor on Mr. 
McLaren’s engine worked loose during the run. In con
sequence he had to stop to secure it, losing thus eight 
minutes; of course this Avas allowed for by the judges 
but we need not say that a stoppage of this kind seriously 
affects the result in trials such as these were, so much 
depending on small matters of detail in the management of 
a fire.

It was seen early in last week that the trial of strength 
really lay between three firms only—namely, Messrs. 
Davey, Paxman,and Co., J. and H. McLaren, and E. Foden 
and Sons. The engines of the Alnwick Co., and of Messrs. 
Jeffery and Blackstone, were quite out-classed. That of 
Mr. Cooper included too many novel features to render it 
probable that it would give a very high result. The 
simple engine of Messrs. Humphreys did not claim to be 
exceptionally economical, and the unfortunate mistake or 
accident with the slide-valve of the compound engine, 
brought to an untimely end what promised to be an 
interesting experiment. This engine is, as we have 
explained, constructed with the cranks opposite each other 
a system which has not hitherto been applied to portable 
engines, and the merits of this mode of compounding as 
compared with that usually adopted, would ha\re been, at 
all events to some extent, elucidated could the engine have 
made a run under legitimate conditions. The end of the 
week fully confirmed what had been prognosticated. The 
Paxman compound engine and the Foden compound 
engine had beaten all previous records to an enormous 
extent, and much the same might be said of the per
formance of the Paxman simple engine and the McLaren 
simple engine. A reference to our table will show how 
closely these engines competed in the matter of fuel. 
There remained to be tested the McLaren compound 
engine and the Foden simple engine, and of the former 
great things were expected. On Monday the test of these 
engines began. The first to run was the McLaren com
pound, which started on its four hours’ trial at 10.42 a.m., 
and finished at 3.5 p.m.—a total run of 4h. 23 m., the 
last 23 minutes being run with the coal in the fire-box at 
the end of the four hours’ run and the ashes. The engine 
was entered to make 20-liorse power at 135 revolutions, 
and overran a good deal. The engine ran beautifully, the 
speed being kept very steady. Mr. H. McLaren acted as 
fireman, and his skill and coolness left nothing to chance. 
Unfortunately, after the run had lasted about an hour, 
the stuffing-box of the high-pressure piston-rod, which is 
fitted with metallic packing, began to blow a little, and 
could not bear tightening up without heating the rod, 
and this told no doubt against the result, which was, 
however, admirable, the consumption being at the rate of 
only 2‘08 lb. per brake horse-power. This is really a 
wonderful performance.

Shortly after the McLaren engine started, the Foden 
engine began to run. Some trouble was caused at first by 
the expansion gear, but this was easily put right by the 
adjustment of a couple of nuts, and the engine began its 
four hours’ run on the north brake at 12.32 p.m., and 
finished at 4.55 p.m., thus making 4 h. 23 m., the 23 m. 
being running-down time. The engine ran very well, but 
the governor, which is similar in all respects to that of 
the Foden compound engine, hunted persistently. The 
cut-off gear is, in fact, too quick and delicate in its action, 
and would be greatly improved by the addition of a 
dash-pot to steady it. This engine made an excellent run, 
the consumption of fuel coming out at 2‘55 lb. per brake 
horse-power per hour. Thus it will be seen that the 
performance of the three simple engines differed only by 
fractions of a pound expressed by hundredths. The per
formances of the compound engines was not quite so close, 
but still the differences are very small. It seems evident 
that nothing was gained by the use of the excessive 
pressure carried in the Foden engine, and this is satisfac
tory, for while we see no reason why 250 lb. should not be 
adopted if the adoption was attended by an adequate 
saving in fuel, we must add that, other things being 
equal, the lower the pressure carried in any engine—and 
above all in an agricultural engine—the better. If Mr. 
Paxman secured a better result than Mr. Foden, with 
100 lb. less pressure, the fact goes to prove that the 
additional 100 lb. is not wanted with these types 
of engines. In so close a competition it became 
a difficult task for the judges to award a prize, 
and much time was spent on Tuesday morning in examin
ing the workmanship and the design of the engines. In 
the afternoon the awards were made known in the show- 
yard, both prizes, £200 for the compound, and £100 for 
the simple engine being awarded to Messrs. Davey, 
Paxman, and Co. Where three firms had done so well, it 
is to be regretted that all could not take prizes, but 
according to the rules laid down by the Council for the 
guidance of the judges, there was no room for hesitation. 
The most economical engines Avere those of the Colchester 
firm, and the firm won accordingly, and fully deserved 
Avhat it has obtained. Mr. Foden and Messrs. McLaren 
may find ample consolation in the fact that they have 
beaten all other makers of non-condensing engines save 
one, and have turned out machines which cannot fail to 
raise their reputation to the highest point.

Although time and space press, we cannot conclude this 
notice of the performance of the competing engines 
without drawing attention to the remarkable character of 
the results obtained. The best trijile-expansion marine 
engines scarcely get below lA lb. of coal per indicated 
horse-power. Yet here we have little non-condensing 
engines, running at about the same pressure, working 
with about the same quantity of coal. A most interesting 
experiment remains to be carried out. A condenser 
ought to be fitted to one of the competing engines, and a 
test made for economy of fuel. We are disposed to 
believe that the result would be very little altered, the 
cooling action of the condenser on the low-pressure 
cylinder neutralising the advantage gained by a vacuum. 
It is at all events difficult to believe that anything much
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obtained. To fill A the cocks F and C must be opened and 
the vessel Braised to a higher level than A, when the mercury 
will flow back by the tube G, and leave all ready for a 
fresh sample. This apparatus is fitted with a box arranged 
for safe and convenient transport. The analysing appa
ratus consists of a wooden base-plate, Fig. 2, about 14in. 
by 9in., on which are arranged two high upright slides 
and two specially-constructed stands. In this framework 
are supported a pair of tubes, A and B, connected at their 
lower ends by a breeches-piece to an india-rubber tube M, 
which unites them to a vessel of mercury K suspended by 
a cord passing over a pulley and balanced by the weight L. 
The tubes A and B are surrounded by water-jackets, for 
the purpose of maintaining a constant temperature 
throughout the analysis—a very important point, because 
it eliminates the tedious calculations necessitated by the 
changes of volume due to changes of temperature. The 
tube B is graduated, and a small spirit-level O slides up 
and down on a pair of wires in front of the tubes, and 
enables the mercury to be set exactly level in the two 
tubes, and as tube A is open to the atmosphere, the 
pressure in B must be the samewhen the mercury columns 
are level. C is an inverted bell tube dipping into a beaker 
of caustic potash. E is an inverted bell tube containing 
hydrogen. D is a similar inverted bell tube which covers 
a pair of platinum poles, by means of which the water 
contained in the beaker can be decomposed by means of a 
current of electricity produced by a battery of six small 
cells, which also serve to send an electric spark by means 
of a Rumkorf coil through the top of the tube B. Cocks 
F, G, H, I, J, govern the various tubes. The mode of 
operating is as follows:—The mercury vessel K is hoisted 
till the tube B is full, the gas to be analysed is connected 
to the tube N—corresponding to tube I, Fig. 1 ; the cock 
F is opened, the cock G being shut, the vessel K is 
depressed until sufficient gas has been drawn in; the cock 
F is then closed, and the vessel K is manipulated till the 
mercury in tubes A and B stands at the same level; the 
volume in B is then read off. Cocks G and H are next 
opened, the mercury vessel K hoisted, and the gas passed into 
the bell tube C, where the carbonic acid gas is absorbed by 
the caustic potash. After a minute or two the gas is allowed 
to flow back into tube B, the volume measured; the gas 
is then returned into C, and left another minute or two 
to make sure that all the carbonic acid has been absorbed. 
It is then returned to B, and the volume measured again, 
and if there be no change, the absorption has been perfect 
and the volume of carbonic acid has been measured. 
Next, cocks H and G are closed, some water is decomposed 
in D, and a small portion of the explosive mixture is 
allowed to flow into B, when it is exploded by means of 
an electric spark, and by that means any carbonic oxide 
present is burned at the expense of the free oxygen asso
ciated with the excess of air which is generally found in 
the products of combustion. The gases are again passed 
into C, and the carbonic acid generated by the explosion 
absorbed; the gas is then returned to B, the volume 
measured, and by that means the volume of carbonic 
oxide determined. Next a measured quantity of hydrogen 
from E is passed into B, and the mixture fired. By this 
means the remaining free oxygen is removed, the volume 
remaining measured, and the quantity of oxygen and 
nitrogen, and therefore of air, is determined. The 
hydrogen in the coal combining with the oxygen of the 
air does not appear in the products, but can be estimated 
from the volume of nitrogen. The description given 
above seems tedious, but the working of the apparatus is 
exceedingly simple, and we frequently witnessed the 
completion of an analysis in the engineer’s office at the 
showyard in about one-quarter of an hour—in fact, Mr. 
Stead was often able to announce the composition of the 
waste gases before the run during which the sample was 
taken was complete.

We cannot conclude our notice of these exceedingly 
interesting trials without expressing our appreciation of 
the courtesy shown us by the judges, Mr. Parsons, Mr. 
Pidgeon, and Mr. Yates, and by Mr. Anderson, Mr. Court
ney, and the engineering staff'.

lation of the district within the existing limits was 35,000, but the 
proposed extension would increase the total to 60,000. Allowing 
twenty gallons per head per day, 1,200,000 gallons would be re
quired, and that would leave a surplus of nearly two-thirds of the 
whole supply, which would bo sufficient for many years to come. 
Tho company had como to Parliament for extensions because they 
had been applied to by the local authorities of three new districts 
for a supply. They were already authorised to supply 
twenty-two parishes, and the mains and pipes already laid 
passed through four of these parishes. These four parishes, 
however, contained 25,000 out of the total of 35,000 people. 
Mr. Martin expressed his conviction that very little water would be 
found where the North-east Somerset Company intended to bore, 
and that that little would be bad ; and further, that such water, if 
found, would penetrate the coal workings. The West Gloucester
shire Company had exhausted all their capital under their first Act, 
except the borrowing powers ; and the whole of the capital under 
that Act and under this new Bill would only mean £2 10s. per head 
of the population, including the borrowing powers. The average 
cost of a million gallons of water per day throughout England was 
£150,000, and for that sum the company would obtain their threo 
million gallons a day, and at the same time pay for their works. 
Bath had only a supply of fifteen gallons per head per day, but for 
such a city the supply ought to be twenty-five gallons ; and for a 
rural district twenty gallons. Reverting to the scheme of the 
North-east Somerset Company, Mr. Martin urged that as nobody 
would have a right to demand a supply from the company that 
scheme was incomplete, and he added that even at present the 
West Gloucestershire Company had a two days’ reserve supply at 
the Kingswood reservoir to meet tho contingency of the engine 
failing. Some geological and general evidence was given, and the 
case for the promoters was concluded. On behalf of the opponents, 
Mr. Alexander R. Binney, C.E., water engineer to the borough 
of Bradford, was examined. Having, he stated, carefully gone into 
the question of the water supply of Bath, and founding his figures 
on certain data supplied by the engineer of Bath, he found that 
since 1881 there had been a minimum supply of a million gallons 
daily. Adding this to the 170,030 gallons which they could obtain 
from the Midford springs, it would give 17 gallons per head to 
Bath, Twerton, and Weston. In his opinion 17 gallons per head 
per day was sufficient for a domestic supply. The Corporation 
had storage power to the extent of eleven millions, which could 
be easily increased to thirty millions of gallons. This would give 
one and a-half millions per day. He found that the average per 
head had been a little over 17 gallons, but where the waste water 
meters were used the average was 14 gallons. At that rate a 
population of 70,000 or 80,000 could be supplied, which was much 
greater than the population of Bath, Twerton, and Weston. He 
had never known an instance of a company being allowed to compete 
within the limits of a supply of a Corporation, nor a Corporation 
competing within the limits of a company. It would be a waste 
of money, and he would not advise a client to invest in the scheme 
of the West Gloucestershire Company to supply West Twerton.

Mr. Alfred Mitchell, engineer to the Bath Corporation, made 
the following statement:—-The point that the daily supply of water 
had reached was in 1884, when it was 1,008,000 gallons per day. 
If tho Corporation purchased the Midford Springs, another 170,000 
gallons per day would be secured. At present the Corporation 
rented 30,000 gallons per day, and Dr. Parfitt, who owned the 
water, supplied another 30,000 gallons to houses in the district. 
At present the Corporation supplied 9854 houses, including Twer
ton and Weston. It was practicable to supply all the houses in 
West Twerton, excepting some on Rush-hill, which were already 
supplied by Dr. Parfitt. The one million gallons added to the 
170,000 gallons from Midford would supply over 20 gallons per 
head to the city. The average per head in the districts on the 
constant supply system, checked by the waste water meters, was 
13'9 gallons, which included water used for street watering and 
all purposes. The change from an intermittent to a constant 
supply must be gradually introduced. Application had been made 
to the Local Government Board to borrow' £20,000, of which 
£12,500 was for the waste water meters. It was intended to 
extend the constant supply system to East Twerton and all the 
districts in the city. The supply he had spoken of was independent 
of the eleven million gallons which was stored. Since 1883 there 
had been twelve complaints of the water supply from East Twer
ton. The Corporation had land upon which two reservoirs could 
be constructed, each to hold twelve million gallons of water. 
Another source of increase, which would be abundant for the 
city and district, was the St. Catherine’s Valley, where water 
could be purchased. On Saturday there were 5000 gallons per 
minute passing down the brook there from springs which could be 
purchased and easily directed into mains. In 1884 he ascertained 
that in West Twerton there was no demand for Corporation 
water, as they all seemed to have good pumps.

Mr. Bartram, chairman of the Water Committee, informed the 
Committee that in 1886 the Committe recommended an increased 
supply from the St. Catherine’s springs, at a cost of £32,000, but 
the Council said they ought first to try a less expensive plan, and 
the waste water meters were tried. They had exceeded all expect
ation, and within the last three months the consumption per head 
in one district had been reduced from 37 gallons to 12 gallons. In 
November, 1886, the Cold Water Committee stated that they were 
not prepared to supply West Twerton, and would offer no opposi
tion to the West Gloucestershire Company doing so. They were 
not then prepared to do it because West Twerton was in a very 
different position as regarded the character of its population from 
East Twerton.

The brief examination of Mr. Joseph Day, engineer to Dr. 
Parfitt’s waterworks at Midford—who stated inter alia that the 
large spring they were pumping now yielded from 140,000 gallons 
to 150,000 gallons a day, and there were smaller spring 
bring up the yield to 200,000 gallons—completed the case for the 
Bath Corporation.

The Committee next took up the Bill of the North-east Somerset 
Company in order to decide upon the two projects together. Of 
the evidence called for this Bill, we need only give that of Mr. 
Easton, C.E., who stated that he had made sixty or seventy water
works, and was now consulting engineer to about twenty Corpo
rations and companies. In November last he looked into the 
question of supplying Weston and Twerton, and he then advised 
the larger scheme which was now proposed. The whole district 
was comparatively destitute of water in the summer. He did not 
know in November that the West Gloucestershire Company pro
posed to supply Weston and Twerton. He knew the district well, 
and selected Keynsham as a most likely place to find water. He 
proposed to sink a well into the new red sandstone series at Keyn
sham, at a surface level of 155ft. above the sea level; to pump the 
water into a covered reservoir to contain 250,000 gallons at a top 
water level of about 175ft. above the sea. That would supply a 
population of 11,000 people, including Weston and Twerton. From 
that reservoir he then intended to force water to the upper district 
under pressure, a plan he had frequently adopted at other places. 
He proposed to have two engines, so that he could give both upper 
and lower districts a constant supply; but he only proposed to bind 
himself to so supply the lower district. He proposed to lay 
11$ miles of pipes for the lower, and 45 miles for the upper 
district. These pipes would go through every village in the dis
trict except Midsomer Norton, which was not included in the Bill, 
as it had a supply of its own. The cost would be £38,000, and 
there was a good prospect of from 5 per cent, to 7 per cent, divi
dend. His own knowledge of the district convinced him that it 
was not necessary to have to prove that there was water. 
He objected to go nearer to Radstock for water, because tho 
well might flood the coal mines. The whole of the works could 
be done in a year; he had done much larger works in that time.

The Committee eventually rejected the North-east Somerset Bill, 
and passed that of the West Gloucestershire Company, without 
calling upon counsel for the latter measure to address them a 
second time in the customary manner.

below 1J lb. of coal per indicated horse-power per hour 
can be got by any expedient.

Analysis of the Products of Combustion.
Tiie trials of portable agricultural engines at Newcastle 

have been characterised by a novelty to which we wish to 
draw especial attention. For the first time the products 
of combustion have been completely analysed during the 
times the trial runs were actually taking place. At 
Cardiff, in 1873, an attempt was made to collect gases for 
analysis: but so imperfect were the means then available 
that no practical resvdts were obtained. At Newcastle, 
however, the engineers were fortunate enough to secure 
the services of Messrs. Pattinson and Stead to conduct the 
analyses. Mr. J. Pattinson is the Public Analyst of 
Newcastle, and Mr. J. E. Stead occupies the same position 
at Middlesbrough. To the latter gentleman is due the
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Fig. 1.—Ma. J. E. Stead’s Apparatus for taking Samples of the 

Products of Combustion-^Scale J.

invention of an apparatus, which we shall proceed to 
describe and illustrate, by means of which the analysis 
of the products of combustion is rendered easy and 
expeditious. The process consists of two parts—first, the 
collection of the products, and secondly their analysis. 
The apparatus for collecting the gases consists of a 
mercury vessel A, Fig. 1, 7in. high and lfin. diameter, 
which is connected by the tube H and cock I) to the place 
wherever the sample is to be drawn; in the case of the 
engines at Newcastle, from a spot just above the tubes
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THE WATER SUPPLY OF WEST GLOUCESTER

SHIRE.
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The severe drought from which many districts are at present 

suffering furnishes one of the strongest possible arguments in favour 
and in justification of the several bills promoted this session for 
increasing water supplies. With some of these schemes we have 
dealt in former issues; we now propose to draw attention to a 
similar measure affecting West Gloucestershire, which came before 
a House of Lords Committee in the first instance, and was approved 
of after a lengthy examination and a vigorous contest. The leading 
purpose of the Bill was to extend the limits of supply of an existing 
water company, and to confer further powers on that company. 
This company, called the West Gloucestershire Water Company, 
was authorised in 1884, after an unusually severe struggle in each 
House, caused by the opposition of the then existing Bristol Water 
Company. The first pipe of the new company was laid in Novem
ber, 1885, and the company is vigorously prosecuting the under
taking ; but they find already that they require extended works, 
and for that purpose additional capital to the extent of £60,000. 
Their pumping station is at Frampton Cotterell, about eight miles 
from Bristol, and the engine is capable of raising 500,000 gallons a 
day. Adjoining the present limits of supply are a number of 
districts at present mainly supplied from wells, and urgently 
needing a better source. All these districts were in favour of the 
new Bill; but opposition was set up by the Corporation of Bath in 
respect to two districts, Twerton and Weston, over which that 
body claimed to have peculiar rights. Having described the posi
tion of the promoters, Mr. Pembroke Stephens, Q.C., argued that 
the opposition of the Bath Corporation was not bona fide, and then 
he explained that opposition was also presented by the North-east 
Somerset Company. This company maintained that they would 
be able to ensure a far better supply than the West Gloucestershire 
Company could ; but neither the North-east Company nor their 
supply existed, there being a Bill to be taken by this same Com
mittee for authorising the North-east Somerset Company. If that 
company were incorporated it would be nominally authorised to 
supply Tworton and Weston, but in reality it would not be able to 
do so without the consent of the Corporation of Bath.

Mr. Henry John Martin, engineer to the West Gloucestershire 
Company, describing the operations of the company, said the sup
ply of water so far had been ascertained to be 3,000,000 gallons 
a day. The company were laying down a mile of service pipe, and 
were under contract to lay down thirty or forty miles. The popu

WLI
s that wouldmm

■

i
■S’ wifi? 
0 CUIDE

M
1

II
* tvms— r I

CWDF. \ 1 V\)

\\ , J<
IL

Fig. 2.—Mb. J. E. Stead’s Apparatus for- Analyses of Products of 
Combustion—Scale J.

and below the blast nozzle. B is a receiver into which 
the mercury can flow thi’ough the pointed pipe and cock 
E. G is an india-rubber pipe connecting the bottoms of 
the two vessels, and capable of control by the cock F. 
The vessel A being full of mercury, and vessel B empty, 
the cocks E and F closed, the pipe H is connected to the 
desired point of the smoke-box, the cocks D and C are 
opened, and sufficient of the products sucked through the 
tube I to ensure all the air being withdrawn. The cock 
C is then closed, the cock E opened, and the mercury 
allowed to flow out at any desired speed. The products 
of combustion are thus drawn in through the pipe 
H, and the sample in A may be collected either 
in a few minutes or in as many hours as may be 
desired, and it is evident that an average sample will be
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MISCELLANEA.
Messrs. Wheatley, Price, Kirk,

announce a sale of engineers’ and contractors’

NOTES AND MEMORANDA.RAILWAY MATTERS.
Tiie deaths registered in twenty-eight great towns of 

England and Wales correspond to an annual rate of 18 *1 per 1000 
of their aggregate population. The six healthiest places were 
Deri>y, Halifax, Portsmouth, Sunderland, Brighton, and Leicester.

Adulteration of flour by means of the flour of inferior 
grains may be ascertained by pouring upon a spoonful of flour a 
little pure ammonia. If the flour be wholly of wheat, the am
monia will render it of a yellow colour, but if it be adulterated 
with maize, the ammonia will turn it to a pale brown, and if it be 
adulterated with pease or bean flour, it will become a darker 
brown.

In London during the week ending the 2nd inst., 2735 
births and 1,338 deaths were registered. Allowance made for in
crease of population, the births exceeded by 49, whereas the deaths 
were 157 below, the average numbers in the corresponding weeks 
of the last ten years. The annual death-rate per 1000 from all 
causes, which had declined in the five preceding weeks from 19 to 
15'9, rose to 16'6.

The number of hours of bright sunshine recorded by 
Campbell’s sunshine instrument at the Greenwich Observatory 
during 1886 was 1228, which is about twenty hours above the 
average of the preceding nine years. The aggregate number of 
hours during which the sun was above the horizon was 4454, so that 
the mean proportion of sunshine for the year was 0'276, constant 
sunshine being represented by 1.

The mean temperature of the year 1886 at Greenwich 
was 48’7 deg., being 0-6deg. below the average of the preceding 
forty-five years. The highest air temperature in the shade was 
89‘8 deg. on July 6th, and the lowest 16-5, on January 7th. The 
mean monthly temperature in 1886 was below the average in 
January, February—6'0 deg.—March, June, and December, and 
above the average in September, October, and November. In the 
period of 156 days from 1886 December 16th, to 1887 May 20th, 
the mean temperature was 3d deg. below the average of twenty 
years, the daily temperature being below the average on 115 days.

Superficial tension in liquids being, like the magnetic 
state, an essentially molecular phenomenon, we might expect that 
it and phenomena depending on it would be modified by action of 
an intense magnetic field. Nature says Professor Dufour lately 
proved such an effect by making mercury flow through a horizontal 
capillary tube placed between the poles of a strong electro-magnet. 
The liquid describes a parabola, the vein being continuous to a 
certain distance from the orifice, when it separates into drops. 
While the magnet acts the parabola is stretched, and the continuous 
part of the vein lengthens, indicating more rapid flow.

A taper was read at a recent meeting of the Physical 
Society on “Comparing Capacities,” by Mr. E. C. Rimington. It 
is an investigation of the conditions under which the integral 
current through a galvanometer in a balanced Wheatstone’s bridge 
is zero, when the battery circuit is broken, two adjacent arms A 
and D of the bridge being shunted by condensers of capacities Kj
and Ko. It is shown that , where C and B are the resist

ances of the arms opposite to A and D respectively. If A and D be 
made infinite, the necessity of balancing for steady currents is 
obviated ; but if either of the condensers has an appreciable leakage, 
corrections are required. The best resistance to give to the gal
vanometer is shown to be G = and the conditions under

which a telephone may replace the galvanometer are ^1 =
K2 B .

The case where all the arms have self-induction is investigated.
Experiments have been recently made by S. Leone— 

Oazetta Chimica Italiana—as to how organic substances in water are 
affected by development of bacteria. He used distilled water, to 
which a little gelatine was added. The organic nitrogen and 
carbon are changed by the organisms into inorganic compounds, 
chiefly carbonic acid, ammonia, nitrites, and nitrates. It appears 
that up to the fifteenth or sixteenth day the ammonia steadily 
increased, then it decreased till it was quite gone. Meanwhile, 
nitrous acid appeared ; it increased as the ammonia disappeared, 
and when this was gone, a formation of nitric acid began, at the 
cost of the nitrous acid, so that in thirty-five days the latter too 
was quite gone, and only nitric acid present. If a little gelatine 
was put in the water which had turned ammonia into nitrates, the 
reverse process began ; ammonia was formed again, and even 
directly-added nitrate was changed into this. If no fresh gelatine 
was added, however, nitrites and nitrates were, Nature says, again 
produced. The author ascertained that the same organisms that 
in presence of organic substances formed ammonia, in absence of 
such effected nitrification.

At a recent meeting of the Berlin Physical Society, the 
president gave an account of a communication which had b 
made by Siemens at the last meeting of the Akademie der Wissen- 
schaft, describing a method of making steel tubes or cylinders. 
The following is from Nature on the subject, but it does not appear 
to be very lucid. A steel tube 10 cm. long, with perfectly smooth 
external and internal surfaces and extremely uniform bore, and 
whose walls are apparently of perfectly equal thickness at all 
points, was prepared by the following method, patented by 
Mannermann in Bemseheid. Two rollers, slightly conical towards 
their lower ends, are made to rotate in the same direction near 
each other ; a red-hot cylinder of steel is then brought between 
these cylinders and is at once seized by the rotating cones and is 
driven upwards. But the mass of steel does not emerge at the 
top as a solid, but in the form of the hollow steel tube which 
Siemens laid before the meeting. Professor Neesen gave the fol
lowing explanation of this striking result: owing to the properties 
of the glowing steel, the rotating rollers seize upon only the outer 
layer of the steel cylinder and force this upwards, while at the 
same time the central parts of the cylinder remain behind. The 
result is thus exactly the same as is observed in the process of 
making glass tubes out of glass rods.

AND GOULTY 
plant on the 21st

It is stated that the construction of the Delagoa Bay
Railway is progressing rapidly.

The Birmingham railway carriage and wagon builders 
are busy. The demand on South American, Indian, and 
other export account is considerably better than it has been 
for some years past. Some of the firms report themselves very 
busy indeed.

In spite of the circumstance that the cantons of Geneva 
and Neuchatel have refused to grant any money towards the con- 
*aruction of the tunnel through the Simplon, the prospect of the 
swuine being carried out is good, the cantons of Vaud, Valais, and 
Freiberg having, the Railway News says, decided to contribute 
respectively £160,000, £40,000, and £80,000 towards the under
taking, or a total of £280, OOO. It is, however, doubtful whether 
the Italian Government will subsidise the work.

The construction of the Trunk Railway of New Zealand 
is being steadily proceed ed with. At present it is passing through the 
valley of the Waipa, which is an exceedingly fertile country, but 

is almost entirely in the hands of the natives. 
Further down the line, about the centre of the island, the Govern
ment have recently completed the purchase of a block of land 
called Waimarino, which contains a considerable proportion of 
good land, and which will shortly be made available for settlement.

A well-known railway chief engineer writes :—“ I am 
very busy with the line this hot weather ; in 25 miles 42 rails have 
had to be cut off 4in., that is 14ft., and afterwards as equally divided 
as possible.” “One of my best inspectors declares the steel rails 
grow, and he is in a quiet way quite nervous. Some of the rails 
crack longways before they are put in the line. When I go to cut 
a few feet off with a cold chisel, the steel rail breaks, and yet under 
the falling weight test the same rail seems to be tough, as three 
blows in one spot fail to break it.”

The Russian railway system increased in 1886 to the 
extent of 1268 versts, the following additions having been opened 
for public trafficFrom Kisil-Arwat to Amu-Darja, 788 versts ; 
from Luniwez to Homel, 283 versts; and from Baranowitschi to 
Bjelostok, 197 versts. The traffic also of the Objan line, which 
had been suspended January 20th, was resumed again on June 
13th. On the other hand, traffic has been stopped on the 
Ssestrorjezk line, six versts, and on the Kaluga-Oka branch of the 
Rjashsk-Wjasma Railway, seven versts.

Our Birmingham correspondent notes that “ the rapid 
development of railways in South America, India, and other distant 
countries continues to afford to local engineers very acceptable 
enquiries for wheels and axles, bridges, and similar work. The 
Patent [Shaft and Axletree Company keep very busy on work of 
this description, and prospects are declared to be good. Steel is 
increasingly superseding iron for every department of railway 
engineering ; yet some of the East India railways, after giving steel 
wheels and axles a trial of some ten or fifteen years, are reverting 
o iron axles. Their consulting engineers in this country advise 

t hat their experience is that after a trial of the duration intimated 
steel is found to lose its tenacity, and that destruction then quickly 
sets in.”

inst., at Bankside.
The Carron Company has secured the contract for 

supplying the cast iron cylinders for the first of the artesian wells 
which arc to be sunk for the London Corporation.

The Association of Sanitary and Municipal Engineers 
are meeting to-day and to-morrow at Leicester. To-morrow after 
assembling in the Town Hall at nine a.m., several excursions will be 
made to quarries and elsewhere.

Messrs. Holden and Brooke, of Salford, have dissolved 
partnership, and the business has been converted into a Limited 
Liability Company, under the title of Holden and Brooke, Limited. 
Mr. Brooke and Mr. Hooper will act as managing directors.

An even half of a trestle, a mile and a-lialf long, over 
the Columbia slough at Portland, Oregon, fell over like a row of 
bricks, on May 22nd, but fortunately did no damage, except, says 
the American Engineering News, to the reputation of the man who 
built it. Cause: complete absence of longitudinal bracing and a 
bad foundation to start the fall.

On the 5tli inst. a law was published at St. Petersburg de
creeing the payment of the following import duties on metallic and 
mineral ores, excepting copper ores or zinc ores, graphite in lumps or 
powder, as also on iron, 7 gold copecs ; on iron and steel manu
factures which have not been tooled, as anchors, nails, hooks, 
bells, mortars, and railway appliances, 120 gold copecs per pud.

A financial contemporary has sent a reporter 
to see a water battery, and forthwith announces to the world that 
the light of the future is to be seen at a certain place in London, 
and that the wonderful battery will yield as much electric light 
for £1 3s. 8d. as gas at 2s. 9d. will yield for £2 2s. Reporters not 
troubled with electrical knowledge are always easily assured on 
matters electrical.

Attention is again being drawn to the growth of the 
sandbank across the Dee below Port Connahs Quay which is making 
navigation more than ever dangerous. The schooner Aeron Queen, 
of Carnarvon, got aground in coming up and in going out; and the 
vessel John and Ann, of Riga, while being towed up took bank and 
had to be lightened before getting into port. The river threatens 
to become unnavigable unless the sandbank is removed.

The Birmingham, Tame, and Rea District Drainage
Board have, upon the recommendation of their works committee, 
resolved to ask the sanction of the Local Government Board for 
their borrowing of an additional loan of £20,000. This sum it has 
been decided to expend as hero:—Drainage, £3984; levelling, 
£3825; roads, £1282; main carriers, £2640; fencing, £200; build
ings, £3247; intermediate drains, £1776; professional charges, 
£700; works executed in excess of estimates, £1646; contingencies, 
£700; total, £20,000.

A new sewage scheme is proposed for Wolverhampton. 
It is the design of Mr. R. E. W. Berrington, the borough engineer, 
and is expected to overcome the difficulties which have long been 
experienced from an insufficient sewage service. Mr. Berrington’s 
plan is based on the separation principle. He proposes to convey 
the crude sewage only to the Barnhurst sewage farm, which is at 
present greatly overtaxed, the storm water being drained, free 
from pollution, into the neighbouring streams. The volume flow
ing to the farm will thus be reduced to a manageable quantity. 
The scheme will be brought before the Council at a special meet
ing to-day—Friday—when a resolution will be proposed, authorising 
the acceptance of tenders for the work, and empowering the 
Finance Committee to raise £8000 for the completion of tho 
undertaking.

A company is announced called the Natural Portland 
Cement Company, and is said to be formed to acquire and develope, 
in Cambridgeshire, land consisting of 230 acres of “ extensive 
deposits of natural cement, fine lias lime, and brick earth. Grinding 
mills and drying kilns have also been erected on the property for 
treating the cement, which, however, requires no mixing or other 
process beyond grinding and drying to render it fit for use, and its 
quality is said to equal any in the market. It follows that this 
company can turn out at a prime cost of only 9s. per ton.” Though 
the paper from which the above is quoted says the material 
“ requires no mixing or other process beyond grinding,” it must be 
questioned whether that which remains—namely, burning and 
grinding—are not the expensive parts of the process.

Good progress is being made in the negotiations for 
constructing a ship canal between Birmingham and the Bristol 
Channel. With a view to acquainting themselves more fully with 
the engineering details of the scheme, the committee of the Bir
mingham Corporation accepted an offer made this week by the 
directors of the Sharpness Docks and Gloucester and Birmingham 
Navigation Company to inspect the route by steamboat. It was 
explained to them that, besides additional dredging operations on 
parts of the Severn to increase the depth from 7ft. to 8^ft., the 
only other important work was the enlargement of the Birming
ham and Worcester Canal, which would enable the passage of 
coasters of 150 to 200 tons, or the large lighters carrying as much 
as 250 tons. At a cost of something like £600,000 the canal would be 
deepened from 5ft. 6in. to 9ft., and widened to 66ft. The fifty- 
eight locks which exist between Worcester and Birmingham, 
where there is a rise of 425ft., will be reduced, by the substitution 
of a hydraulic incline, to thirteen.

Yet another bore-hole has been put down to the stratum 
of salt underlying a portion of the Cleveland district. In the present 
case the operations were initiated by Mr. Coultbard, who owns tho 
piece of land adjoining the Imperial Ironworks at South Bank. 
The salt was reached a few days since, but the thickness 
of the seam has not yet been ascertained. The depth of 
the bore-hole is 1600ft. It is not far from the second one 
put down by Messrs. Bolckow, Vaughan, and Co. Meanwhile 
there seems to be a considerable probability that the salt trade will 
be overdone. Owing to Cleveland competition, the Cheshire salt 
proprietors have reduced their price. It is said that they are 
now delivering cargoes to the Tyneside Chemical Works at 7s. 
per ton ex-ship. It is quite clear there cannot be profit in this. 
If more bore holes are put down, still keener competition wall 
ensue. Cleveland salt will have to be given away, as Cleveland 
iron and Durham coal have long been, for little or no benefit to 
anyone, except to the royalty owners and the workmen engaged 
in doing the labour connected with raising them.

Now that the Iroquois is at Panama, and likely to 
remain there for some considerable time, the U.S. Army and Navy 
Journal says it is the intention of the Bureau of Steam Engineering 
to introduce a modification into two of her boilers before departure 
for San Francisco, with a view to the removal of two on her arrival 
at that point. From the experience with the present boilers of the 
Iroquois, during the last five years of continuous commission, it has 
been determined that with all of the fires—18—lighted, the quantity 
of steam generated is considerably in excess of the requirements of 
the engines at maximum speed, so, if two of the six boilers can be 
removed, the coal capacity of the vessel will be materially increased 
without affecting the speed or efficiency of the ship in any way 
unfavourably. Late reports from the Iroquois indicate that her 
engines are in good repair and efficient, and the boilers are good for 
several years of active service yet. The material of these boilers is 
the highly and justly vaunted “Otis steel,” more properly a mild 
steel, or manganese alloy. They were built in the Mare Island 
Navy-yard from Bureau plans, and have proved good boilers. The 
hull of this vessel is said to be in pretty fair condition, but the decks 
are nearly used up.

the land

In view of the many shocking accidents on American 
1 ines, the New York Legislature has passed a Bill excluding coal 
stoves from passenger cars on the railroads of the State. After 
May 1st, 1888, it will be unlawful for a company “to heat its pas
senger cars on other than mixed trains by any stove or furnace 
kept inside the cars or suspended therefrom,” except in case of 
accident or other emergency. In a car already supplied with 
apparatus for using heat drawn from the locomotive, the old stove 
may be used when the car is standing still. Stoves of a pattern 
approved by the Railroad Commissioners may be used for cooking 
purposes in dining-room cars. The law does not apply to roads 
that are less than fifty miles long. The penalty is 1000 dols. Pro
visions requiring floor systems and guard rails on bridges, evidently 
suggested by the accidents of last winter and spring, are also 
found in the Act.

Speaking of the bridge which failed so disastrously in 
the States a short time since, the American Engineering News 
says:—‘1 There is to be no mistake this time about the new ‘ tin 
bridge,’ work on which we are informed has begun. Instead of 
having one of the greatest skews on record, the new bridge is to 
have none, and instead of being a wretched iron one, it is to be a 
solid stone one, and the massive and imperishable abutments which 
have stood uninjured for nearly fifty years, and are good enough 
to stand for 100 years more, are to suffer vicariously for the sins of 
the bridge they carried.

‘ For poor human nature a pendulum seems 
That must constantly vibrate between two extremes.’

There will be no great harm done, and yet it seems almost a pity, 
for half the money that the new stone arch will cost would build a 
solid plate girder with a buckle-plate floor and stone ballast on top 
of it, which would be to all intents and purposes as solid and as 
safe as an earth embankment, while it would leave the beautiful 
road which now passes under the bridge undisfigured. There have 
been a number of instances in which bad iron bridges have been 
replaced by stone in this way, and while a fine stone arch is a beau
tiful thing to look at, we regret to see them built at such times and 
for such reasons, for it amounts to a confession of what is not the 
truth, that for real, true solidity we must revert to stone. As a 
matter of fact, an iron structure with anything like the same sur
plus of strength as a stone one is, if anything, a more durable 
structure, quite as safe, and much cheaper. But the engineer who 
should attempt to figure the strains in a stone structure down to a 
pound, and then work to them, would be laughed at, while the man 
who figures iron bridge strains in that way, unfortunately, is not. 
Hence the delusive apparent contrast in stability.”

The Iowa Railroad Commissioners’ report for 1886 
contains a classified summary of car-coupling accidents for the past 
nine years, showing that during that time in the State of Iowa 131 
employes have been killed and 965 severely injured. In the Rail
road Gazette for September 25, 1885, elaborate computations 
made from the best attainable data, and the following conclusions 
were arrived at as being the probable annual slaughter of employes 
in the United States:—

een

Herr A. Ledebur lias been making experiments on the 
behaviour of pig iron when heated in wood charcoal, which are 
described in Stahl u. Risen. In earlier experiments the samples of 
pig iron employed contained but little manganese and phosphorus, 
and were comparatively rich in silicon ; he has, therefore, made 
experiments with low silicon metals, with varying amounts of the 
other elements. Nine test pieces of various kinds were packed 
separately, amidst small fragments of charcoal, in a pot such as is 
used for making malleable castings. They were then heated to 
about 1000 deg. C. for 108 hours. On examining the samples, it 
was found that in all malleable irons the percentage of carbon had 
increased ; thus in—

were

Ratio 
of killed 

to injured
Severely 
injured.

In coupling cars................... 459 .. 4073 .. 4532 .. 1 to 8'9
‘The indications are, as we have already seen, that the slighter 

injuries would bring up the ratio of injured to killed to something 
like that in the Baltimore and Ohio and Lake Shore experience. 
Doing this, and distributing the various injuries, as respects their 
nature and severity, about in the proportion of the Baltimore and 
Ohio experience, we obtain as the appalling totals of the apparent 
annual injuries to servants from coupling cars in the United States, 
459 killed, 4073 severely injured, and 13,770 not seriously injured, 
or 18,302 in all—one-half more than the casualties to the United 
States army in the great battle of the Wilderness, though the 
number killed is not one-fourth as great.” “This terrible and 
unnecessary loss of life must be lessened. The executive committee 
of the Master Car Builders’Association have accomplished much in 
reducing the number of competing couplers, but it is reserved for 
the railroad companies to take the matter in hand, to select from 
them some single coupler, or a combination of them into a single 
device. A man of national reputation among railroad men asked 
to predict the solution said, 1 The matter will be solved very quickly 
when the railroad companies are willing to combine in forming a 
pool or corporation.’ Done in a proper way, this is a rational, and 
perhaps the only possible, immediate solution.”

Killed. Total.

Fibrous wrought iron from 0T0 to 0'58 per cent.
0-11 to 0-26 „
0’40 to 0'65

Thomas steel 
Cast steel

Similarly in a manganiferous (2'75 per cent. Mn) cast iron for the 
Thomas process the carbon had increased from 2 -63 to 3 '27 per 
cent., whilst in a refined Lowmoor iron, with but a trace of manga
nese, it was constant at 3‘5 percent.; in all the other specimens 
there was actually a diminution in the amount of carbon. Thus 
although confirmatory of previous experiments, no further light is 
thrown on the cause of the decrease noted with so many samples of 
cast iron. The silicon and phosphorus percentages alike remain 
unchanged. With the alteration in composition was a correspond
ing change in the appearance and in the physical properties ; all 
specimens with less than 1 per cent, of manganese having become 
granular, soft, and comparatively tough, whilst the manganese 
Thomas cast iron, above alluded to, remained unaltered in fracture 
and in brittleness.
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may have proved to be as deleterious to the cement as 
have those of sea water. As to this, we can only of 
course indulge in conjecture; but with all our previously 
formed notions as to Portland cement disturbed by late 
experience, we can but admit that such an hypothesis does 
not admit of absolute denial. We must decline therefore 
to consent now to dismiss the theory of failures from 
contraction and expansion as being an impossible one; 
for we do not know under what changed chemical con
ditions the Portland cement may have been acted upon by 
the heat of the fierce sun of the tropics and the coldness 
of the supply of water from the mountains.

It remains, of course, to be seen whether the officers of 
the local Commission may have been able to advance some 
third theory altogether distinct in character from the two 
broached by ourselves and by the resident engineer 
respectively. It seems to us that it would be extremely 
difficult to discover one, though it would be premature to 
decide that it may not have been possible to do so, as the 
result of close professional inspection of the damaged 
work. Months have, however, now passed since failure 
for the second time occurred at this reservoir, and we 
have read with attention all that has during that interval 
appeared, written by engineers and others, who have 
unofficially reported their impressions and conclusions 
after visiting it. In no such instance have we been able 
to find a suggestion of a third alternative. Indeed, all 
that has been published supports in a greater or less 
degree our own first-written theory; and it would be 
strange if, after the lapse of time we have named, any 
officially appointed experts could have discovered signs 
or appearances which have been concealed from the search
ing investigations made by non-official persons. Uidess 
such have been forthcoming, we must anticipate that in a 
greater or less degree the official report, when made pub
lic, must give support either to the theory of ourselves or 
to that of the resident engineer. So far as we have been 
able to learn, no steps are at present contemplated towards 
the restoration of the work, and we hold that they would 
be useless until the cause which unhappily necessitates 
them is satisfactorily determined. But we cannot help 
expressing the hope that the concrete of the walling of 
this reservoir may be submitted to the same chemical 
analysis which has recently led to such disquieting appre
hensions at the Aberdeen Docks.
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THE MALIGAKANDA RESERVOIR.

Since we last noticed the regrettable failure of this 
important work, which was designed for the water 
supply to the City of Colombo, Ceylon, further im
portant details have come to hand as to the character of 
the cracks through which the water escaped from the 
reservoir. We had expected that ere this we should have 
learned the nature of the report of the Commission 
locally appointed to inquire into the matter; but, as we 
are informed, that report has been withheld from publi
cation pending its reference to those with whom the 
responsibility for the design and execution of the work 
rests. But the report made by the resident engineer we 
know to assign as the cause of failure the sudden cooling 
of the great mass of concrete, heated as it was by the 
intense sun, owing to the introduction of the compara
tively cold water flowing into the reservoir from the 
hilly ranges. Before dealing with this hypothesis— 
which, by the way, we understand to be accepted with 
certain reservations by the engineer who designed the 
work—it will be as well just to revert to the theory we 
ourselves put forward when intelligence of the second 
failure first reached us.

As we then stated, the walling of the Maligakanda 
reservoir was founded on a species of laterite known in 
Ceylon as “ cabook.” This is a material the clay base of 
which becomes exceedingly slippery when exposed to wet. 
Our argument was that there was extreme probability 
that, all adhesion between the concrete walling and its 
foundation having been destroyed by the latter becoming 
saturated owing to percolation through cracks which 
had appeared in the floor of the reservoir, the weight of 
the great head of water admitted overcame the resistance 
due to the mere statical weight of the face wall, and slid 
this outwards until, at the apex of the curve formed under 
the pressure, the main wall burst, as it did with a loud 
report like that of a cannon when fired. Since we so 
wrote, however, it has been notified to us that although 
the crack in the centre of the face wall did occur, the main 
injury manifested itself in the side walls very close to 
their junction with the face wall. In both these positions 
there are cracks extending from the top to the bottom of 
the concrete work, and we are told they seem to extend 
in some degree even into the cabook foundation itself, 
actually ci’eating fissures in it. We are, therefore, forced 
primarily into the endeavour to reconcile our first pro
posed theory with the existence of these previously un
known cracks in the side walls. We cannot see that there 
is any difficulty in doing this. If the front wall was, as 
we have suggested, forced outwards, it must to an extent 
have assumed the form of a bow before yielding at the 
apex of the resulting curve. If we take the familiar illus
tration of an archer’s bow, it is demonstrable that in the 
act of drawing such a bow the points to which the cord is 
attached must be drawn both inwards and downwards. 
Such would be the nature of the strain at the points 
where the cracks in the side walls are now observable. 
So long as the concrete work held together the maximum 
of strain would be felt at those points. It appears 
that whereas after the accident the crack in the 
centre of the face wall was but slightly visible only, those 
at the junction of that wall with the side walls remained 
open and very apparent. We hold this fact to strongly 
support our own theory as to the cause of failure. When 
the tension on the face wall became relieved by the part
ing of the concrete in three places, that wall would lose 
its bow-like form, and, the pressure behind it being 
relieved by the withdrawal of the water, there would 
result a tendency for the wall to resume its normal form, 
and this would of course close the crack due to its curved 
extension. But there would be no such tendency as regards 
the side wralls. The failures in these therefore remain, as 
we have said, very apparent, and the length of the walls 
in which they occurred must have been increased abnor
mally by the width of those cracks. To allow of this 
increased length, however slight it may be, being both 
established and maintained, the face wall to which the 
side walls were united must have moved correspondingly 
forward. If this be admitted, it must also, we think, be 
granted that the forward movement can only have been 
permitted by the sliding action of the wall upon its base 
to which we have ourselves assigned the accident.

Passing from our own theory upon the subject to that 
stated by the resident engineer, we confess that at the 
time of our first dealing with this subject we should have 
been disposed to have regarded it as utterly untenable, in 
spite of the high authority which, as we have stated, lias 
given it a certain amount of support. It has certainly 
never been known to ourselves—and we should be curious 
to learn if it be within the experience of any other one of 
our professional brethren—that Portland cement concrete 
has ever shown the capacity for expansion and contraction 
to the degree requisite to cause disruption in a mass of 
it such as formed the walls of the Maligakanda reser
voir. But our confidence in this material we must admit 
to have been rudely shaken of late. Accepted dogma 
as to its durability under nearly every possible condition 
of use has been overset by the discovery of the serious 
extent to which marine works constructed with it have 
been chemically acted upon. It is not impossible, we 
should say—having in view the facts recently ascertained 
—that extremely foul fresh water may prove as delete- 
terious to Portland cement as sea -water has been proved to 
be. Now we may remark that the Ceylon Observer notices 
many complaints as to the very foul nature of the water 
supplied by the works. It is reported to be full of decay
ing vegetable matter, and no filtering bed having been 
provided, the water, when admitted on the first occasion 
of filling to the reservoir which has bui’st, would have 
been heavily charged with chemieal components which

PUBLISHER’S NOTICE.
*#* Next week a Double Number of The Engineer will be pub

lished, containing the Index to the Sixty-third Volume, and also 
a Supplementary Engraving showing the large Compound Con
densing Engines, Pumps, and Engine-house erected at Hampton, 
for the Southwark and Vauxhall Water Company, from the 
designs of Mr. J. W. Restler, M.I.C.E., by Messrs. Richard- 
Moreland and Son, of London. Pr ice of the Double Number, Is.

CONTENTS.
The Engineer, July 15th, 1887. PAGE

Modern Milling: its Birth and Development. (Illustrated.) .. 41
The Engine Trials at Newcastle-on-Tyne. (Illustrated.) .. .. 42
Results of Simple and Compound Engine Trials .........................
Foden’s Compound Traction Engine. (Illustrated.).........................
Break Mill and Sieves. (Illustrated.)................................................
Water Supply of West Gloucestershire ......................... ,. ..
Railway Matters—Notes and Memoranda—Miscellanea .. .. 49 
Compound Engine—Laubardemont Flour Mill. (Illustrated.) .. 50
Leading Articles—The Maligakanda Reservoir—Experimental

Machinery.............................................................................................. 51
The Sanitary Registration of Buildings Bill—Foreign Ships and 

British Trade
The Tansa Water Supply of Bombay. (Illustrated.) .. .. 53
Bridge Failure—Baltimore and Ohio Railway. (Illustrated.) .. 54
Rail Arm Steam Hammer. (Illustrated.)................................................
Corrosion of Metals in Mine Water. (Illustrated.) .................
Water Power for Mills...............................................................................
Letters to the Editor—Locomotive Blast Pipes—The Education of 

Engineers—“Why, Where’s the Powder Blew?”—Theoretic Dia
grams—The Problem of Flight—English and Foreign Locomotives
and Bridges—Roller Milling Machinery................................................

Torpedo Boat Accidents...............................................................................
Locomotive Boiler Fittings. (Illustrated.)........................................
Kempe and Rowell’s Fog and Safety Signal Apparatus for

Railway Purposes. (Illustrated.)........................................................
Records of Tests as to the Power Consumed by Various

Machines used in Roller Mills........................................................
The Iron, Coal, and General Trades of Birmingham, Wolver

hampton, and other Districts...............................................................
Notes from Lancashire..............................................................................
Notes from Sheffield ...............................................................................
Notes from the North of England................................................ ..
Notes from Scotland ...............................................................................
Notes from Wales and Adjoining Counties........................................
Notes from Germany ...............................................................................
Launches and Trial Trips.......................................................................
American Notes...............................................................................................
New Companies..............................................................................................
The Patent Journal.......................................................................................
Selected American Patents.......................................................................
Paragraphs—The Khyber Railway, 52—Collision at Sea, 55—Concrete 

Work under Water, 56—Iron Industry of Luxemburg, 57—Bute Dock 
Extension, 61—London Association of Foremen Engineers and 
Draughtsmen, 61.

44
46
47
48

52

54
55
55

56
56
57

57

58

58
59
59
59
60
60
60
60
61
61
61 EXPERIMENTAL MACHINERY.

In producing mechanical inventions the importance of 
conducting experiments with rapidity and economy can
not be over-estimated. It is impossible to say how many 
inventions have collapsed, at least as far as the original 
inventor has been concerned, simply through the immense 
cost of the experiments. The ways of some inventors 
are rather mysterious—they seem to have a peculiar 
veneration for good workmanship, or to think that 
because a machine is well made and highly finished it 
must necessarily answer, when perhaps the principles on 
which it is constructed are radically wrong, 
inventors will construct elaborate machines without any 
previous trials or experiments worth speaking of. They 
then discover that the machine requires extensive altera
tions ; but having been made in the first place as if it 
were perfect, it does not admit of that easy or rapid 
alteration that a machine of this class should, so it often 
has to be thrown aside and another one made. Perhaps 
the next machine is nearer the mark, the inventor having 
profited somewhat by his first failure; but still it may 
not attain the desired result, and so it goes on, and it is in 
this manner that some inventors conduct their experiments, 
if indeed they can be called such, for these machines are 
not, strictly speaking, experimental machines at all. 
They are made in the hope that they will answer the 
inventor’s purpose, and are often entirely destitute of the 
characteristics which a machine constructed for the 
purpose of testing the value of an inventor’s ideas should 
possess.

It should be remembered that the expense of making a 
final machine after the experiments have been brought to 
a successful issue is often but a small item in the cost of 
producing an invention. Even if an inventor possess the 
requisite knowledge, it is not always that the circum
stances of the case will admit of his designing a machine 
so that it can retain its original form when it is perfected. 
There is but little affinity between a perfect machine and 
an experimental one. Even in improving an existing 
machine, it will be found that this is often the case, for 
the very compactness of a machine will prevent alterations 
and additions. Of course, the reader must use discrimi
nation as to what class of machine these remarks apply. 
In an invention of which types exist closely resembling 
it, a careful consideration of the matter should prevent 
the inventor designing anything very wide of the mark ; 
but where he plays the part of a pioneer in a new field, 
the case is different—for instance, in a machine for 
working a hitherto unused material, where the results are 
sometimes so unlike the preconceived ideas of the inventor. 
Therefore, we would advise an inventor, if the machine 
which he is about to construct is at all complicated, or 
involving unusual combinations, to make it in a purely 
experimental form, and keep it in that state until it is 
felt that the experiments have come to an end. What we 
mean by an experimental machine is this : a machine for 
testing practically the value of the inventor’s ideas, one 
that will allow the alterations, additions, or enlargements 
so often found to be necessary to be made with ease and 
rapidity, and which, when it has done its work, will serve 
as the foundation on which to model the final machine.

This idea is the outcome of considerable experience 
with inventors and inventions, and, in our opinion, 
possesses many advantages. For instance, in working on 
this system, when the final machine comes to be made it 
will often be found that a considerable quantity of work 
can be omitted which at an earlier stage was thought to 
be indispensable, and compactness, economy, and elegance 
of design can then be considered, when attempts to do so 
in the experimental machine would only add to the
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inventor’s difficulties. If an inventor makes a machine 
with the full knowledge that it will be thrown aside when 
it is done with, it gives him a freedom of action and room 
for the display of boldness—one of the most useful quali
ties in an inventor—which can never be attained by work
ing on any other system. One of the most fruitful 
sources of trouble in an experimental machine is the 
accumulation of moving parts through unforeseen cir
cumstances, especially in the interior, causing them to 
get in the way of each other, and rendering some por
tions difficult of access or enlargement. This points to 
the importance of framing in this class of machine. 
In fact, in some cases it is simply impossible to say what 
shape the framing will eventually take. It has been found 
best in these circumstances to make the frame in separate 
portions, these portions being only what were actually 
required for the accommodation of the moving parts, 
which, when their dimensions and relative positions have 
been found, will then develope the frame. There is room 
for the display of a great deal of judgment in designing 
the framing of an experimental machine, particularly in 
making provision for the contingency of having to alter 
the positions of the moving parts, as with a little fore
thought this may often be done without entailing any 
extra work. For instance, in complicated cases it is often 
very difficult to determine the relative positions of the 
various important parts of a machine. Therefore it is 
sometimes advantageous to construct what may be termed 
the component parts independently, so that the best 
arrangement may be arrived at by actual trial. This 
applies to cases where a machine may be said to consist 
of several separate machines combined to form a whole, 
such as a driving gear, feeding arrangement, regulating 
apparatus, &e. In a case like this, these separate portions 
can at times be designed both as regards framing and 
moving parts, so as to admit of their being connected in 
the various relative positions they are likely to assume in 
the course of experiment.

We can give a very appropriate instance taken from 
our own experience of an error into which some construc
tors of experimental machinery fall as regards framing. 
A practical man, who should have known better, on 
carrying out an invention of his, made a machine the 
frame of which may be best described as abox turned upside 
down, and it was cast in one piece. Now, although this 
was a very good form for it to assume finally, it was ill- 
chosen for the purpose of experiment, as most of the 
moving parts being inside they were difficult of access; 
in fact, they could only be reached by raising the machine 
from the floor. It was then discovered that the frame 
was too small, not much, it is true, but in this case “ a 
miss was as good as a mile,” for the frame being cast in 
one piece it was impossible to enlarge it. The fact was that 
the inventor had been endeavouring to secure compactness 
at the wrong time, and instead of accepting the situation, 
and having another frame made either larger or else better 
suited to the purpose of experiment, he fell into another 
error and tried to crowd the working parts into a place 
really too small for them, and after rendering most of 
them useless through reducing them beyond their proper 
limits, and wasting an amount of time that would have 
sufficed to construct another machine, he became dis
heartened and abandoned the whole affair. Had we had 
the designing of this machine, we should have made a top- 
plate, supported by four uprights, or else by open side 
frames, so that had the machine extended itself un
expectedly in any direction, latitude would have been 
allowed, and the necessity of discarding the whole frame 
woidd have been avoided. But we should certainly not 
have ventured to construct a boxed-in frame, enclosing 
the working parts, until we were quite positive about 
their positions and dimensions.

It has been our experience in these matters that there 
is what may be called a secondary stage in an invention. 
For instance, a machine may work after a fashion, but 
it may not work well enough or fast enough. The general 
principles on which it is constructed may be sound, but it 
may fail to come up to a certain standard. The causes of 
the defects may be trifling, but the inventor shrinks from 
making the necessary alterations, because in a case like 
the one we have just quoted, he, being bound down by 
circumscribed limits, finds it almost impossible to make 
any alterations, and has to choose between two evils— 
namely, constructing another machine either entirely or 
partially, or else carrying his experiments into the 
secondary stage under a weight of superadded difficulties. 
An inventor should follow a policy at once bold and yet 
tentative—bold in design, but allowing the machine to 
possess tentative qualities—and he should remember the 
old adage, “ Hope for the best, but prepare for the worst.”

on the footing of judges, and not have their functions nar
rowed down in the way this section operates. Another 
section is No. 14, dealing with the duration of certificates, 
and fixing the time at five years ; we said that period was 
too long, and gave reasons for our opinion. We would 
suggest two instead of five, coupled also with a proviso 
to the effect that whenever pipes or drains, but especially 
the former, had undergone overhaul and repair, a notice 
to that effect should be sent to, or served on, the inspecting 
sanitary officer of the district. The water pipes in a house 
are the things at once most perishable, most often out of 
order—especially in winter—and most concerned in con
nection with the sanitation of dwellings. Section 17 runs 
as follows :—“ The provisions of this Act, in so far as they 
apply to penalties, shall not be enforced against a lessee, 
sub-lessee, or occupier, whose lease or term of occupation 
shall have less than seven years to run at the passing of 
the Act.” This clause is intended to protect the parties 
enumerated from sustaining loss on the basis of what 
might be called “ unexhausted improvements ; ” but this 
brings into prominence a defect in the Bill, upon which 
we have already commented, namely, that the incidence of 
responsibility is not sufficiently defined. Nothing can 
certainly be known as to who will be the party held 
responsible for evasion of the Act. Who will be prosecuted 
for receiving customers into a hotel, for example, which has 
no sanitary certificate ? This point most certainly needs 
amending, but we do not see any amendment in the draft 
now before us. In this section, 17, the onus is inferentially 
thrown on the landlord-in-cliief, as soon as the lease 
granted by him is within seven years of expiration. Who 
will be responsible, say, a year previous to that? The 
Act, as it stands, will not, if it be enacted, become law till 
the 1st of January, 1890, or for, say, two years after 
passing. To what purpose is this delay ? Surely the 
promoters do not want us to believe that the buildings 
affected by it are now so bad that a less period will not 
suffice to put them in a sanitary state ? We suggested 
before, and now do so again, that a section or other 
suitable drawing should be supplied to each occupier of a 
dwelling, showing clearly the exact position of each pipe 
within, and each drain without it. The present neglect 
to do this often entails immense trouble and expense, and 
even danger to health. A meeting of the conference was 
to have been held on the 14th ult., to consider the second 
reading of the Bill, but we have not received any infor
mation or report of its proceedings. Then the concluding 
paragraph of requirement 5 runs as follows:—“Provided 
further, in addition to the foregoing, every certificate for 
a building used, or to be used, as a hospital shall specify 
the cubic contents of each ward, and set forth in detail 
the provision made for lighting, warming, and ventilating 
the ward.” Cui bono? Either these provisions are suffi
cient, or they are not. If insufficient, we presume no 
certificate will be granted; then the possession of a 
certificate will logically imply that these provisions are 
satisfactory. We venture to think that the less a Bill of 
this sort is encumbered with words and clauses—the 
simpler its phraseology, in fact—the better.

The petition to the House of Commons in support of 
this Bill consists of eight short paragraphs, and deserves 
some notice from us. Paragraph 1 simply expresses the 
opinion of the petitioners that the Bill, if passed, will 
promote public health. No. 2 states that the petitioners 
are already aware that a law exists providing for enforce
ment of house drainage and abatement of nuisances. In 
No. 3, however, there is much pith. It is as follows:— 
“ Your petitioners are, however, of opinion that to 
do nothing until a nuisance is created is not a policy 
which can approve itself to those who realise the fearful 
consequences that result from sanitary neglect.” The 
four next clauses comprise an expression of the impression 
of the petitioners that “ an examination and approval of 
the sanitary arrangements of every dwelling by some 
authority of recognised and efficient standing, before being 
considered fit for human habitation, is absolutely neces
sary.” These remarks are conjoined to an admission of 
the difficulties and improprieties, as well as the great 
expense that would be entailed by any attempt to 
inspect every dwelling house, and disavowing any desire 
to see “a central authority with power to stereo
type in detail even the best system of sanitation;” 
but they do desire “ to see a law enacted which shall 
empower the local authorities to demand the certificate of 
some competent person or corporation that the sanitary 
arrangements of any building are satisfactory, before it 
shall be lawful for such building to be occupied, and your 
petitioners point to the law respecting vaccination as an 
instance of how a desired object may be secured without 
the interference of a public official.” The concluding 
paragraph again acknowledges the difficulty of making so 
great a change in the law apply to all buildings, but like
wise reiterates the impression of the promoters that “com
pulsory sanitary registration ought without delay to be 
insisted upon in all cases of buildings used for the pur
poses set forth in the Bill.” We fully endorse the 
opinion of the petitioners, that to do nothing until 
a nuisance is created, is not a commendable policy; 
but the word “nuisance” is not quite applicable 
to the subject-matter of this Bill. It does not 
exactly convey its true meaning, or precisely define 
defects with which that Bill is intended to deal. As a 
rule, nuisances are external to buildings, and are sources 
of annoyance, and, at times, of disease, to neighbours ; 
but they generally “speak for themselves.” A dwelling, 
large or small, may, on the other hand, be—so far as ex
ternal signs, or even easily observable internal indications 
go—apparently in a perfectly healthy state, yet be really 
not anything of the kind ; and therein lies one of the 
strongest reasons for the introduction of a Bill such as 
this now under notice. The introduction of the expres
sion nuisance “ is also regrettable in another way. The 
wording of this clause—taken in conjunction with its 
immediate predecessor, which acknowledges that a law 
against nuisances already exists—by saying it is inadvis
able to do nothing till a nuisance is created,” is bad 
logic. A nuisance must have existence before it can

be dealt with, and we repeat that all the points 
dealt with in the Bill are distinct from nuisances; it is a 
preventive enactment. Besides this also, the promoters 
of the Bill, by allowing so great a space of time to elapse 
between the issue of a certificate and its renewals, 
ignore nuisances altogether; a nuisance may be created 
in a week, and therefore the Bill leaves nuisances 
untouched, which it need not have done. The Bill could 
easily have been framed to bring nuisances created by 
the owners or occupiers of the buildings with which it 
deals, within its operation, by the addition of a clause 
providing that “where the local inspector of nuisances 
made an order for the abatement of one, at any building 
to which the Act applied, notice should be served 
on the person served with the order for abatement, to the 
effect that his sanitary certificate would be suspended 
after a certain date if the order of the inspector were not 
carried out.” The principle of this Bill has met with 
approval, but we invite the attention of its promoters to 
the foregoing comments.

FOREIGN SHIPS AND BRITISH TRADE.

A feature in the shipping trade to which we have previously 
alluded in The Engineer is the large proportion of foreign 
vessels which carry coal from our ports. Last month there were 
46 foreign vessels which took coal cargoes for export from 
Borrowstoness, and only 15 British vessels so loaded ; from 
Blyth 63 foreign and 37 British vessels loaded coal ; from Alloa 
134 foreign and 15 British loaded coal; from Grimsby 66 foreign 
and 30 British; and from West Hartlepool 90 foreign and 24 
British vessels were engaged in the export coal trade. These 
are, perhaps, exceptionally heavy instances; but at some of the 
larger ports we find that there were large numbers of foreign 
vessels engaged. At Hull, the numbers were 77 foreign and 
114 British ; at Cardiff, 114 foreign and 331 British; at Sunder
land, 72 foreign and 86 British; at Newcastle, 223 foreign and 295 
British ; and so on through a large number of ports. When we 
command the sea-carrying trade of the world, it is a somewhat 
significant fact that so much of our coal is carried from our 
coal-shipping ports in foreign vessels ; and as it is an employ
ment which seems to be growing, it is a question whether there 
should not be some attempt to ascertain the reason. It has 
been suggested that one chief cause is the fact that the 
coal thus sent out is sent in small cargoes, and that the 
British vessels of small sizes are now fewer than they were, 
and are also decreasing in number. For instance, from 
Blyth, the average cargoes carried were only 600 tons each, 
and many of the individual cargoes were under 200 tons 
each. From Borrowstoness the average was less, and from 
Alloa at least eight cargoes were under 100 tons each. Wherever 
the number of foreign vessels is very large in proportion to that 
of the British, it is found that the quantity of coal carried on the 
average is small. The rule is so general that it can scarcely be a 
mere coincidence. At Cardiff and Newcastle, which are the two 
greatest shipping ports for coal, it is found that the proportion of 
British vessels is larger, and that the average tonnage is 
greater. As we have often shown, the number of small British 
vessels for oversea use is falling off, and is likely still to 
fall off, for the tendency is to build steamships in larger sizes, 
and wooden shipbuilding for over-sea carrying purposes 
may be said to be an industry almost extinct. As the cargoes 
needed by some of the ports of the Continent are small, because 
the nature of the navigation renders large cargoes impracticable, 
and because some of the customers prefer the small cargo for 
convenience, it follows that, unless we provide small vessels for 
carriage, those of other nations will be used, 
culty might be met if we could devise a cheaply-working small 
steamship; and it may be that in this direction shipbuilders in 
the future will find work for some of the idle “berths.” It is 
probable that in the cause named, and in the fact that 
our British vessels are subject to more stringent laws as to 
loading than are foreigners in our ports, we have to trace 
the large and increasing proportion of the latter which is em
ployed in the coal carrying trade.

The diffi-

The Khyber Railway.—The departure of General Annenkoff 
to supervise the construction of the railway from the Oxus to 
Samarcand and Tashkent, contrasts forcibly with the news from 
India that the Indian Government is only now beginning to think 
of surveying the country for twelve miles ahead of Peshawur, in 
the direction of Cabul. It is a well-known fact in military circles 
that the plans of the Indian Government for the defence of India 
against Russia provide, among other things, for the immediate con
struction of a railway to Cabul the moment Russia attempts the 
invasion of Afghanistan. On the first intimation of war, troops 
would at once march to Cabul to help the Ameer, and the Peshawur 
Railway would follow as swiftly as possible through the Khyber 
Pass to help them.

Naval Engineer Aitointments.—The following appointments 
have been made at the Admiralty:—Alexander Kerr, engineer, to 
the Immortality; John F. Price, engineer, to the Alecto ; John W. 
Hayes, staff engineer, to the Euphrates; J. T. H. Denny, chief 
engineer, to the Orontes; Charles J. Hay, assistant engineer, to 
the Imperieuse; John A. Richards and Alfred T. H. Stone, acting 
assistant engineers, lent to the Agincourt; William S. Frowd, 
acting assistant engineer, lent to the Iron Duke; Thomas P. Jack- 
son and Harold E. H. Ash, acting assistant engineers, lent to the 
Minotaur; Abraham R. Rolle and Herbert B. T. Cox, acting 
assistant engineers, lent to the Monarch; Henry St. C. Baldwin and 
Charles Broadbent, acting assistant engineers, lent to the Sultan; 
Frank D. Thompson and Thomas H. Pounds, acting assistant engi
neers, lent to the Hercules; James H. D. Barry and Victor E. 
Snook, acting assistant engineers, lent to the Shannon; William 
W. Pearce and William C. Morcom, acting assistant engineers, lent 
to the Ajax; Walter J. Kent and Henry J. Allen, acting assistant 
engineers, lent to the Rupert; Walter T. Stearn and Percy D. 
Mastell, acting assistant engineers, lent to the Devastation; William
G. Glanville and Philip Hobbs, acting assistant engineers, lent to 
the Neptune; Herbert Cooper, acting assistant engineer, lent to 
the Arethusa; William C. Stevens, acting assistant engineer, lent 
to the Mersey; Cuthbert R. Roger and Charles Langton, acting 
assistant engineers, lent to the Collingwood ; Edward Gaudier and 
Sidney J. Drake, acting assistant engineers, lent to the Edinburgh ; 
Robert W. Simmonds, acting assistant engineer, lent to the 
Glatton; Wallace Wright and George Attwood, acting assistant 
engineers, lent to the Imp<5rieuse; John H. A. Burgess and Robert 
A. Hunter, acting assistant engineers, lent to the Inflexible; Joseph
H. H. Ireland, acting assistant engineer, lent to the Mercury; 
Charles W. J. Bearblock, acting assistant engineer, lent to the 
Amphion; Charles Bannister and W. R. Parsons, acting assistant 
engineers, lent to the Black Prince; Henry R. Reed, acting 
assistant engineer, lent to the Conqueror ; and George H. 
Morris and James Roye, acting assistant engineers, lent to the 
Inconstant.

THE SANITARY REGISTRATION OF BUILDINGS BILL.

A short time back we commented upon the Bill intro
duced into the House of Commons last session by Mr. 
Lacaita, the Member for Dundee, providing for the com
pulsory sanitary registration of public, or what may be 
called semi-public, buildings. Since last session the pro
moters of the Bill formed a sanitary legislation conference, 
and the result of four meetings of this conference is 
embodied in sections from 10 to 19, inclusive, of the 
amended bill, a copy of which, through the courtesy of 
Mr. Mark H. Judge, is now before us. In our last notice 
we took exception to certain clauses or sections of the Bill, 
and regret to observe that what we consider defects still 
remain. Thus, in section 10 certain provisions and modes 
of arrangement of drains, pipes, and flushing services 
are very minutely specified as essential to the obtaining of 
a certificate. We pointed out, and now again do so, that 
this section is too inelastic ; it leaves no discretionary 
power whatever in the hands of the inspecting sanitary 
officer, by whom, or on whose report, a certificate is to be 
given or withheld. In this, as in other things where 
experts in technical and scientific administration are em
ployed, a certain amount of latitude should always be 
allowed. Trained experts, such as must be employed to 
administer the provisions of this Bill, must also be placed
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THE TANSA WORKS FOR THE WATER SUPPLY OF BOMBAY.
MR. W. CLARKE, C.E., ENGINEER.
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of conduit which would be required to avoid it would be so 
much in excess of the length of tunnelling as to be more costly. 
The tunnels when lined will have the same width as the conduit, 
but will be a foot higher. Where lining is unnecessary the cross 
section will be 9‘5ft. wide by 6ft. high; the fall will be 6in. per 
mile, and the discharging capacity 33,000,000 gallons per day. 
Cross sections of the tunnel are shown by Figs. 7, 8, 9, and 
10. Where the line of duct crosses valleys it will consist of 
cast iron pipes 48in. diameter, with a fall at the rate of 3‘20ft. 
per mile. The discharging capacity of this pipe, according to 
Eytelwein’s formula, is seventeen million gallons per day. In 
calculating the rate of discharge Mr. Clerke has used the method 
of Mr. Fanning, C.E., of Boston, U.S.A., who has studied the 
question of relative discharge of new and old mains. The 
amount when clean would, according to this method, be 
21,500,000 gallons per day; slightly tuberculated, 20,500,000 
gallons; foul, 19,500,000 gallons. So that the discharge from the 
ordinary formula of 17,000,000 gallons is quite on the safe side. 
The main is being laid entirely above ground ; where an em
bankment has to be constructed, a width sufficient for two 48in. 
mains is provided for, allowing for a space between, as it is 
intended to lay down a tramway to facilitate carrying the pipes, 
and in the case of a pipe bursting, renewals from the nearest 
depot of spare materials. At the commencement and head o 
each line of piping, wThere it joins the conduits, the junction 
will be formed by a masonry cistern or siphon head, 15ft. in 
diameter, as shown by Figs. 11 and 12, from w’hich the pipe will 
take off at its head and discharge at its tail. A sluice valve has 
been designed to work inside the siphon head, by which the 
supply can be cut off in event of the pipe bursting, and each 
cistern is provided with an overflow or escape for passing off 
water to the nearest “ nalla,” or natural watercourse, in the 
event of the siphon valve being closed. For laying the lines of 
pipes up and down the steep sides of the hills which are found 
between the head works at Tansa and Bombay, special pre
cautions are being taken. At short intervals the pipes 
are built into heavy pillars of masonry, founded on hard 
ground, so as to prevent sliding or creeping. Scouring valves 
and air escape valves are provided at the principal depressions 
and summits along the lines of pipes. The head of wTater in 
the different lines of pipes differ considerably, varying from 104ft. 
to 256ft. Where the maximum head exceeds 190ft., the 
thickness of the pipes is l|in. ; where less than 190ft., lgin. 
thickness is considered sufficient. Of the total length of water
way from the Tansa Lake to the reservoir to be constructed at a 
terminal point 48^ miles off, 28f miles will consist of tunnel and 
conduit, and 19f miles of siphon pipes. The only engineering 

stream face is 1251b. per square inch, and according to M. work of importance on the line of main is the bridge w'hich 
Bouvier’s calculations, masonry built of good hydraulic mortar will carry the pipe across the Bassein Creek, and this is now 
after it is ten years old may be safely subjected to a pressure of being erected. The piers and abutments consist of cast iron 
187 lb. per square inch, which gives a good margin of stability cylinders 5ft. in diameter, filled w'ith concrete, and sunk to a 
even if the dam be raised to its final height of 12ft. above what foundation in the river bed, which, for some of the cylinders, 
will be the present elevation. The duct leads off from the was not reached until 60ft. below the low-water level. These 
circular cistern, which receives the water from the outlet sluices, cylinders support lattice girders, with rolled joists placed across 
This duct, for the greater part of the distance, has been laid out so as to carry one line of pipes now', w'ith ample space for a 
as a conduit so as to minimise the amount of tunnelling. The second to be added. In all there are three bridges across the 
transverse section of the conduit is showm by Fig. 7, and will creek, of respective lengths of 400ft., 1500ft., and 400ft., the 
necessitate about 10ft. of cutting to the floor. The cross section height being sufficient to allow of the barges, which use the 
is 7ft. wide with 5ft. depth of water; the fall is 6in. per mile, navigation, passing under. It was originally intended to carry 
and its discharging capacity—using Busin’s coefficient—is out the erection of the dam departmentally, instead of by con- 
48 cubic feet per second, which is equivalent to twenty-six . tract, but the latter plan has been adopted, the work, however, 
million gallons per day. The conduits will be provided with man- i being directly under the superintendence of the consulting 
holes every 220 yards, and with means of washing out and i engineer, who has a residential staff, who, besides directing the 
scouring at convenient places about half a mile apart. Some j work, examine the materials employed, and daily test the mortar 
tunnelling on the line of duct is unavoidable; that is, the length which is most carefully made to the engineers’ specification.

shown on Fig. 2. TheTHE TANSA WATER SUPPLY OF BOMBAY. built along the outer toe of the dam, as 
upper sluice is to be used until the water falls to such a level 
that the sluice does not discharge sufficient quantity; it will 
then be supplemented by the middle sluice, and in a similar 
manner the lower sluice may be worked when the level of the 
lake falls below that of the middle one. The upper sluice would 
be exposed every year, and could be examined and kept in 
perfect order; probably the middle sluice would be also exposed 
or could be got at, but in order to obtain access to the lower 
sluices a well is built round them as shown in Fig. 4, which 
communicates with the lake by two openings, each 4ft. by 4ft. 
Should it be desired to examine the sluices these openings can 
be closed by needles or vertical bars of timber 4in. by 4in., let 
down through grooves left in the well for the purpose, as shown 
by Figs. 5 and 6, which are sections at A B and C D on Fig. 4. 
In calculating the strength of the dam Mr. Clerke has used 
M. Bouvier’s methods ; the maximum pressure on the down

By Killingworth Hedges, M.I.C.E.
In The Engineer of May 20th I briefly referred to this im

portant scheme, which it is calculated will afford a water supply 
for the city of Bombay amply abundant for all future require
ments, and now propose to give some details of the work, which 
is in active progress under the superintendence of Mr. W. Clerke, 
C.E., whose designs are being carried out. From the site of 
the dam to the boundary of the island of Bombay the distance 
is. 53tj miles ; the water will be conducted by gravitation from 
one point to the other by tunnels 21 miles long, conduits 26 j, 
and iron pipes for the remaining 24 £ miles. The capacity of 
the tunnel and conduits as designed is sufficient to deliver 
33,000,000 million gallons daily, or about forty-five gallons per 
head—in addition to all the present sources of supply—accord
ing to the population of Bombay returned in the last census. 
It is not intended to utilise these large conduits and tunnels to 
their full capacity at present, and it has been decided to lay a 
single line of 48in. iron pipes and raise the dam to a height which 
will give a supply of 17,000,000 gallons of water daily, without 
exceeding a fall of 6in. per mile for the conduits and tunnels. 
The area of the artificial lake at Tansa, W'hich is being formed 
by impounding the wrater of the river Tansa and building a dam in 
the first instance 118ft. high above the river bed, will be 
8 square miles ; the area from which the rainfall is collected is 
over 52 square miles, and all sources of impurity, such as villages 
and houses, are being removed from this district. The rainfall 
of the Tansa valley is on average about 100in., and Mr. Clerke 
estimates that the available run-off w'ould be one-third of the 
rainfall.
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and states that after making allowances for evaporation 
and absorption, there will be sufficient storage to provide for a 
supply of 60,000,000 gallons per day for a whole year. In order 
to impound this vast quantity of u'ater, a masonry dam of ex
ceptional size has been designed, which will be 8500ft. long, 
100ft. wide at base, and 12ft. at top ; the greatest height, where 
it crosses the bed of the Tansa river, is 118ft. The drawing, 
Fig. 1, shows the section of Mr. Clerke’s dam and also the relative 
cross-sections of the dam projected by the late Professor Ran- 
kine, who was consulted when the w'aterw'orks scheme wras 
originally proposed, also the dam w'hich is being erected for the 
Liverpool Waterworks, 
identified by referring to the lettering A, B, and C.

It will be seen that Mr. Clerke’s dam provides for considerable 
saving in material compared with that of Professor Rankine; 
special arrangements are also designed for carrying off the 
surplus w'ater by means of a waste weir 1800ft. long, also for 
drawing off the supply from the lake. The outlet works are 
shown in plan and elevation in Figs. 2 and 3. Fig. 4 is an 
enlarged plan of the outlet, which consists of a pair of sluice- 

ys A and B, each 2ft. Sin. by 2ft., which are cut through the 
solid rock itself, which rises to this level. These sluices are 
closed by cast iron gates worked by screw'-gearing from top, and 
they are fixed on the inner side of the dam and discharge into 
a circular cistern, from which the duct will lead off. These twro 
sluices, with only one foot of head, are sufficient to draw off the 
greatest quantity of water that will ever be required, and 
nothing further would be necessary were it not for the desira
bility of drawing off from different levels, according to the level 
of the water in the lake. For this purpose it is intended to 
use a single sluice of the same pattern at two other points 
where the rock foundations are at a convenient height from the 
top of thq dam. Figs. 2 and 3 show the position of these 
sluices, which each discharge into a small square cistern connected 
with the above-mentioned circular cistern by a masonry channel
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BRIDGE FAILURE—BALTIMORE AND OHIO 
RAILWAY.

first panel of the otherwise uninjured succeeding truss. This 
member, however, can be straightened, and no doubt has been, 
leaving the second truss to await the convenience of some other 
cow;—unless a freshet carries away the structure sooner, as 
would seem probable from the height of the structure above low 
water.”

the jib may be swung round a complete circle, the hammer can 
be brought into play over a wide area. A man or boy standing 
on the platform P turns on the steam at stop valve V and works 
the hammer in the usual way. He can also move the hammer 
out or in as may be required. The valve gear is carried by the 
cylinder along the horizontal bar B, and thus acts equally well 
in all positions on the jib. The horizontal steam pipe is tele
scopic with stuffing-box, and the steam is usually led down 
through a stuffing-box in the upper pivot of crane-post. Messrs. 
A. Stephen and Sons, Linthouse, were the first to have one of 
these radial steam hammers at work in the forge. It was found 
at once to be a decided improvement over the old system of 
welding, and there is a great saving effected in labour. The

engraving shows it as made 
for the Parkhead Forge, 
Glasgow.
can be mounted on a tra
velling bogie on rails with 
steam boiler attached, and 
in this way the hammer can 
be brought into action along 
a smithy of any length. 
The welding-up process as 
described is in accordance 
with the practice as it exists 
in Scotland generally ; but 
there is another mode of 
welding which prevails in the 
North of England. It is by 
“ scarf ” joints. The meet
ing parts of these joints are 
sometimes planed before 
welding, so as to bring them

We take the following from the American Engineering News, 
a journal which recently expressed itself in much injured tones 
in commenting upon our articles on recent American bridge 
failures:—

“We regret that the wicked cow which brought the very 
careful calculations of some able engineer to naught in the bridge 
of which we give a picture herewith, is not visible in the 
engraving as collateral evidence to the fact that it was a cow 
alone which brought it down and no defect of the structure, We illustrate a novel steam hammer, carried by a radial arm 
which was ‘ amply strong for all legitimate requirements.’ The or jib similar to that of a foundry crane. This hammer is 
peculiar locomotives will show that the ‘accident’ occurred on specially designed for welding up such forgings as stern-frames, 
the Baltimore and Ohio llail- 

Its scene was Inde-

RADIAL ARM STEAM HAMMER.

road.
pendence, 0., and the time 
about a month since, on 
April 30th.

“ Whether the cow was

<-—e&2 These hammerst
iiffi HI! IHractually hit by the locomo

tive and so flung against one 
of the posts, as the officers of 
the road alleged, or whether 
the cow happened to swing 
its tail against one of the 
compression members just as 
it was taking strain from the 
locomotive, we cannot say, 
but the internal evidence 
rather favours the latter 
theory, for the span was so 
short that had the break 
occurred directly under the 
locomotive, that machine 
would have been likely to 
have escaped before it fell, as 
at the Bussey Bridge, and 
the cars only have been 
dropped into the stream 
beneath. At any rate, it was 
certainly the cow which did 
the mischief, for it will be 
Been that the locomotive 
did not leave the rail. The 
bridge itself was strong 
enough, as it had carried 
locomotives safely for several 
years, and its strain-sheet 
shows that the moments of 
every wheel were very accu- . 
rately computed, and the 
precise sections required 
determined therefrom ac
cording to Wohler’s laws.
The moment of the cow was 
the only thing left out of 
the calculation, and it had 
no business on the bridge.
Moreover, we are not so sure, 
on second thoughts, but that 
the cow was a horse.

“ The way in which the whole 
a pack of cards under the effect of this slight additional impact, 
whatever it was, tells a story which it is needless to enlarge upon. 
The span was very small, the structure very high, and the last 
ounce of material had been saved in it. The day is near at hand, 
let us hope, when it will ruin a man’s professional reputation to 
have either designed or accepted such a bridge. It cannot come 
too soon, but the surest and quickest way to bring it about, as 
respects this particular kind of atrocity, is to forbid by law the 
erection of pin-connected bridges of such short spans, and to 
require that all bridges below a certain considerable span shall 
be heavy enough to carry a buckle-plate floor and coating of 
ballast, and be provided with it, so that the dead load shall bear 
some reasonable and rational relation to the live.

“ It will be observed that the floor held together pretty well, 
and its spring was enough to buckle the tension member of the

I
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into close contact, and the 
joint is thus heated and 
welded, and kept together in 
proper relation by screws. 
This mode of welding renders 
a steam hammer all the 
more useful; and it is 
obvious that the hammer 
requires to be somewhat 
heavier than is needed for 
the Scotch method of weld
ing.
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COMPOUND ENGINESp

The compound engine 
which we illustrate on 

50 and 55 was exhi-

RADIAL ARM STEAM HAMMER

pages
bited in the Rouen Exhibi
tion of 1884, where it was 
bought by M. G. B. Prennez 

for the Laubardemont flour mill, in the Department of 
the Gironde, one of the largest roller mills in France, 
where 80 tons of wheat per twenty-four hours can be 
worked up. The engine works only when the tide partly drowns 
the turbines. The high-pressure cylinder is 400 mm. diameter ; 
the low-pressure cylinder is 630 mm. diameter; stroke, 1 m.; 
speed, 65 revolutions per minute. The power is transmitted to 
the mill shafting by ropes, as indicated on the plan. Both 
cylinders are fitted with cut-off gear—Correy’s patent—the late 
Mr. Correy having been manager at Messrs. Powell’s works. 
Mr. Powell applied this year with perfect satisfaction to the 
different types of engines that he has made. There are separate 
steam valves and exhaust valves to each end of the cylinders— 
two steam and two exhaust valves to each cylinder. The steam 
valve spindles are of a diameter sufficiently large that the steam 
pressure acting on their ends closes the steam valve directly

rudder-frames, and such work as cannot be brought under an 
ordinary fixed steam hammer. A stern frame is usually forged 
in several separate parts, and these parts when made are brought 
together into the required position and united at the ends by 
wedge-shaped pieces welded in between these ends. Hitherto, 
and to a great extent even now, this welding has been done 
entirely by hand hammers made as heavy as men can wield. 
But difficulty has always been experienced, especially in heavy 
forgings, to get a sound weld by hand hammers. The impact 
is too light, and too frequently it welds only the surface of the 
mass. Observation of this defective mode of uniting the com
ponent parts of a stern frame led Messrs. James Bennie and Co. 
to design a steam hammer that could be applied effectively to 
such work. The steam hammer H is mounted on a radial arm, 
preferably of wrought iron, and by the racking gear G it can be 
moved out or in on the jib over a considerable extent j and as

structure fell to pieces like
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BROKEN BRIDGE, BALTIMORE AND OHIO RAILWAY.

ss

As
i

g
m

m
m

= 
~

rI'M

I
r

V
.

I

V
o

^ 
.1

( 
•

!



1 FIC I

SK@J

=

* 3311

■ I®1

Ip-jjmjjmjjmjjjiK

Hi. .... ..... . ll

!:i hi

'"ill
jj

©A VI

••

SC
m2£l**^ | I [

‘llPHHiiiPffioSUrnM*Ii^ • LJjjl

ll ltfE;;nl»
> mzs<&///?.

In^j

■EniLliiliMLi/ y?/////////////77%9\ Ini..-.:iFSgK. ©
■ i 1JCk'.V SWA/N

©

number of revolutions and had the first motion gear, pulley, and 
the belts upon the three shafts of the mill at work. By calculation 
made in September last it was found that the water-wheel would 

in friction, revolving upon its bearings at 14 ‘50 revolu
tions per minute, equals 3'57-horse power ; the first motion shaft, 
gear, and pulley at 52 revolutions per minute, equals 1'84-horse 
power; total, 5‘41-horse power. The power absorbed by friction 
of the three shafts within the mill for driving the rollers and other 
machinery may be fairly assumed as the balance of 7'66 — 5'41, 
equals 2'25-horse power. Therefore the power absorbed by fric
tion of the water-wheel, first motion gear, and shafting in the mill 
may be properly taken as 7'66-horse power as “friction of motion.”

In the middle of May last the mill had fairly got to work, 
fender was raised 5in. to impel the water-wheel and machinery. 
The quantity of water (maximum) was 113' cubic feet per second. 
The theoretical horse-power of the water equals 57 '60 ; the gross 
effective horse-power of the water-wheel, '666, equals 38'40 ; the 
net effective horse-power, minus friction of motion, equals 3074. 
The output of the mill was then about fifty sacks of 280 lb. each in 
twelve working hours, equal 4'166 sacks per hour, with 3074 net 
effective horse-power, or equal 7'3776 net effective horse-power per 
sack of flour per hour.

The water wheel, from the manner in which it receives the water, 
may be designated “ undershotbut it more nearly resembles an 
inward-flow turbine, set vertically upon a horizontal shaft. The 

of the floats are novel and peculiar, unlike any previously 
made, as far as the writer knows, being so delineated that the 
water is received upon the external periphery of the wheel, and 
absorbs the greater portion of the impulse of the vein of water 
issuing under the fender with the velocity due to the vertical head ; 
the shaft is octagonal, and of mild steel, 8Jin. diameter ; five cast 
iron bosses, each fitted with six wrought iron arms ; five rings, 
lift. 8in. diameter, of mild steel, 0'20in. thick, fitted together in 
six segments ; to the segments and rings are rivetted 336 angle 
steel starts ; to the starts are bolted 168 mild sheet steel floats, 
curved to form. The fender is of Jin. wrought iron plate, stiffened 
with 4in. by 4in. by Jin. L and T iron, hung upon pins, and guided 
by radius bars. The wheel is calculated to pass at the maximum 
200 cubic feet of water per second, and will then give out in 
theoretical horse-power equal to 102 '00; gross effective horse-power 
equal to 68'00 ; net effective horse-power equal to 60'333.

This water-wheel has the great advantage over a turbine as 
ordinarily made that it will give out approximately the same ratio 
of effective power to the theoretical power, with varying quantities 
of water, the friction of motion remaining nearly constant. The 
Millers' Gazette says no opportunity has yet arisen to test the 
effective horse-power of this wheel by a dynamometer.

six and a-half months in the water issuing from the pits at 
Kray, and then carefully reweiglied and photographed. The 
bars were of 7'5in. long, and had a sectional area of 0'62 square 
inch. The foregoing were the weights of the three kinds of 
bars before and after the trial. The condition after the tests is 
shown by the accompanying engravings. In consequence of the 
rapid corrosion of iron and steel, Delta metal is now used 
instead for underground machinery in this and other mines.

they are freed by the tripping gear ; and an air dash-pot, as 
shown on the elevation, regulates the speed of closing and pre
vents any shock. The catch piece of the tripping gear is kept 
in gear with the shoulder of valve spindle by a coil spring; but 
when the trigger encounters, as it moves forward with the valve 
spindle, the triangular cam, the catch is pressed out of gear, and 
the valve spindle being free, is driven outwards by the steam 
pressure, and closes the valve. The governor has simply to shift 
the triangular cams, and as they are balanced, and the shaft 
carrying the cams works in roller bearings, the governor has 
little to do, and consequently, with a sensitive governor, the 
engine becomes a very steady one. The resistance of the 
tripping gear is taken by the shaft carrying the cams, and not 
thrown on the governor.

The governor acts on the high-pressure cylinder only. Mr. Powell 
informs us that he has only made two compound engines with 
cut-off tripping gear on the low-pressure cylinder, for he does not 
consider the gain equal to the extra cost. He places a Meyer 
cut-off on the low-pressure cylinders. He has adopted the plan 
of driving the governor by a double strap, as being the simplest 
and best way of preventing an accident from the engine running 
away from the governor not acting through a strap or its driv
ing gear becoming deranged. Both cylinders are steam jacketted, 
the liners being of hard, close-grained cast iron, and fitted in. 
The crank shaft bearings are of phosphor bronze—long bearings 
—and made to adjust horizontally and vertically. The exhaust 
valves are driven by one excentric for each engine, and rod 
through a double lever and separate valve spindles, which, it 
will be clearly seen, gives a very rapid opening and closing to 
the valves with a small horizontal motion. It is a movement 
similar to that of the Corliss engine applied to a flat valve. 
The exhaust valves commence to open 3 mm. before the end of 
the stroke, are 30 mm. open at the commencement of the back 
stroke, and fully open—65 mm.—when the piston has reached 
50 mm. out of its stroke of 1000 mm. The exhaust valves are 
self-balancing ; steam is admitted to the back of them until the 
pressure is reached necessary, and only necessary, to keep them 
to their faces, and should the pressure fall a leakage takes place 
past the valve until the necessary pressure is reached, which 
itself then stops the leakage. They act perfectly. The steam 
passes from one cylinder to the other through a superheater 
made of wrought iron, and from the low-pressure cylinder to 
the condenser fitted with a double air-pump. The double air- 
pump has the advantage over the single air-pump of keeping a 
steadier vacuum ; the needle of the gauge hardly moves. The 
injection cock—an arrangement of Mr. Powell’s—is of a simple 
and very efficient form. It is an ordinary cock, but by a second 
handle, under the turning handle, you lift the plug before turn
ing it round, and lower it when in position, and so it is easily 
moved. This insures a tight joint by a slight jam, and there is 
no wear and tear due to the opening and closing movement.

The steam for these engines is furnished by a Belleville boiler, 
working at about 150 lb. per square inch. The steam passes 
direct at this pressure to the jackets, but through a reducing 
valve to the engine at about 100 lb. pressure. We shall publish a 
plan next week. No regular test has been made of the engine’s 
consumption of steam per Indicated horse-power, but the coal 
consumption indicates a very economical engine.
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South Kensington Museum.—Visitors during the week ending 

July 9th, 1887: — On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 6892; mercantile marine, 
Indian section, and other collections, 4396. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m.: 
Museum, 1012; mercantile marine, Indian section, and other col
lections, 2660. Total, 14,960. Average of corresponding week 
in former years, 16,006. Total from the opening of the Museum, 
25,721,914.

Collisions at Sea.—At a recent meeting of the Paris Academy 
of Sciences, a paper was read on this subject by M. Jurien de la 
Gravihre. In connection with the increasing number of disasters 
caused by preventable collisions, attention is directed to the prac
tical measures recently proposed at various conferences by M. 
Riondel. Of these the most important are (1) that all steamers be 
required to follow one outward and another homeward route, in 
order to divide the present single stream of traffic into two 
parallel streams; (2) that a maximum velocity be determined for 
vessels navigating narrow straits in foggy weather; (3) that the 
lighting of the high seas be rendered more powerful, and brought 
more into harmony with present rates of speed; (4) that inter
national maritime tribunals be established in order to adjudicate 
between vessels of different nationalities. The latter proposition 
has already been approved by the United States, and several 
Governments have consented to take part in the future Inter
national Conference to which the whole question must be referred.

Delta metal.Wrought iron. Steel.
lb. lb.lb.

Weight of bars when 1
put in .................. )

After (U months

Loss..................

1'1805 .. .. U2125 .. .. 1'2787
0'0393 .. .. C'0(514 .. .. 1'2033
40 3% .. .. 45'45% .. .. 1'2%

WATER POWER FOR MILLS.

The following is a description, with results of a test, of the 
water-wheel erected by Messrs. Bodley Brothers, Exeter, for Mr. 
W. R. Mallet, Exwick Mills, Exeter. The plant is on Simon’s 
system The wheel is lift. 8in. diameter by 16ft. broad ; built of 
steel, hereinafter described in detail; the maximum fall of water is 
4ft. 8in.; the minimum fall of water is 4ft.; the mean fall may be 
taken to vary from 4ft. 2in. to 4ft. 6in., depending greatly upon 
tail water ; in this paper 4ft. 6in. is assumed throughout. The 
wheel when first started, March 26th, 1887, had the fender raised 
lin. by gauge, the quantity of water then flowing in a vein, 
through the orifice under the fender, of about 22'50 cubic feet per 
second. The theoretical liorse-power of this water equals 11 '50 ; 
the gross effective horse-power, taken as '666, equals 7 '66, The 
wheel, with this quantity of water, was impelled at the proper

CORROSION OF METALS IN MINE WATERS.

The Bonifacius Coal Mining Company in Westphalia having 
much trouble from the acid waters quickly corroding the iron 
and steel of their underground machinery, made a series of 
experiments with a view to finding the relative corrosion of 
metals of suitable strength. Brass and gun-metal are not strong 
enough, and triala were made of steel, iron, and Delta metal 
Rolled bars of each of these were immersed during a period of
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no possibility of solid holding up against the rivetting. The 
threads of both the top and bottom ends therefore no doubt 
suffered in rivetting the lower ends,

(3) The threads of the stays drawn through the crown plate of 
No. 47 boat boiler, which I examined very carefully, had evidently 
not suffered in the rivetting. They were perfect, with the 
tion of being bevelled from having been drawn hot through the 
tapped stay-hole. The accidents to the boilers of both Nos. 47 and 
57 boats show clearly, I think, that there is small chance of a dis
astrous explosion from shortness of water with the rivetted 
stays. In No. 47 boat, the water level must have been some 15in. 
or 18in. below the fire-box crown before the fire ceased to act on 
the plates, and the result, after all, was purely local. The boat had 
a list to starboard, and the stays were drawn through the crown 
plate on the port side of the boiler, giving comparatively gradual 
vent to the steam, and nothing in the nature of an explosion 
occurred. Had the flaps of the ashpit been free to act, no doubt 
the lives of the three men would have been saved.

(4) The difference in the holding power of rivetted and nutted 
stays when spaced widely apart was investigated during the 
inquiry into the Thunderer explosion. It was shown in the case 
there under consideration that, with the same spacing, the nutted 
stay was decidedly the superior with the plates and stays cold. 
Where an accident occurs, however, from overheating, the nutted 
stay either (a) draws through the plate and nut, or (b) draws the 
nut through the plate, or, finally (c), the shank of the stay may 
part either in the hole or on the water side of the crown plate. It 
is in the last case (c) where the danger of the nutted or solid headed 
stay lies. If the stay is screwed into the crown plate, the thread 
will prevent the bit of stay attached to the plate from being blown 
into the fire, and the hole will remain plugged. Stay after stay 
may part in this way without giving vent to the steam, and a 
disastrous explosion may result from rupture of the unsupported 
plate. This action cannot, of course, take place if the stay is not 
screwed into the plate.

(5) A recent case we had illustrates this. A boiler of the loco
motive type, stayed with girder stays on the fire-box crown, was 
allowed to get short of water. The bolts through the girder and 
crown-plate were nutted on the inside of the fire-box, but were not 
screwed into the plate. One bolt parted in tbe shank, and the bolt 
end, with the nut, dropped into the fire, acting like a fusible plug. 
Neither the plate nor any of the other stays wrero ruptured, no one 
was hurt, and the accident cost us only £35 for the repair of the 
fire-box. Had the stays been screwed into the plate, and furnished 
with nuts or solid heads inside the fire-box, it is not likely we should 
have got off so easily. Putting it from an insurance point of view, 
I should be inclined to take a higher risk for the same premium on 
a boiler with rivetted crown stays than I should on one fitted with 
nutted or solid headed stays, if these latter were screwed into the 
plate, calculating that there would be the least chance of our having 
to pay the full amount insured with the rivetted stay. As may be 
gathered from the particulars given above, however, there are 
other modes of attachment of stays in use which would appear to 
be preferable to either of the systems under consideration.

(6) I think the Admiralty have been wise in substituting iron for 
brass tubes, but I doubt the policy of dispensing with fusible plugs, 
which annually prevent numbers of boilers from being seriously 
injured through shortness of water. The larger size of the fire
boxes now used involves greater risk, and although the fitting of 
two small boilers in lieu of one large one introduces additional 
weight, and would require more space, their use would be attended 
with greater safety in heavy weather, and would possess other 
evident advantages for a fighting vessel of this kind.

(7) The result of the inquest, from an engineering point of view, 
is, of course, extremely disappointing. No serious attempt was 
made to show how the boiler became so empty of water. No 
evidence whatever was given in support of the theory advanced by 
the Admiralty engineering representative—who was bound in good 
faith to tell the court all he knew—that the loss of water from the 
boiler was due to heavy leakage round the tubes. The tube-plates 
showed no sign of such leakage, and it is past belief that so large a 
quantity of water could have been poured into tbe fire without 
someone becoming aware of what was going on. Among other 
disagreeable experiences I had in the earlier days of these boats, 
I was on deck when the end of a brass boiler-tube broke off, and 
I helped the stoker up before he fully realised that anything 
serious had occurred. The dense volumes of steam, however, 
coming out of the funnel told us at once on deck that heavy leakage 
of some kind had taken place. Fortunately for the stoker in this 
case the ashpit arrangement—Yarrow’s—for guarding against the 
effects of mishaps of this kind answered admirably.

(8) Had the engine and boiler in No. 47 boat, with all the fittings 
implicated, been subjected to a careful and exhaustive examination 
immediately after the accident, and before anything was disturbed, 
the cause of the loss of water might have been discovered, and 
there would then at least have been some compensation in the 
experience thus gained for the lamentable loss of life which has 
occurred. Looking at the work for which a torpedo boat is in
tended, the use of fusible plugs, or of stays which will act in a 
similar manner, are, after all, minor matters. The blowing out of 
a plug, or the giving way of a stay, or tube, which would prevent

'olent explosion of the boiler, would certainly cripple the vessel, 
and probably place her quite as much at the mercy of an enemy as 
if an explosion occurred. The questions of real importance requir
ing the grave attention of. the Admiralty are with regard (1) to 
the employment of men of sufficient training and intelligence in 
the working of machinery essentially delicate, with whatever skill 
it may be designed; and (2) to the simplification to the greatest 
possible extent of engines and boilers which have to be used in the 
excitement of an action. With regard to the latter point, some of 
the arrangements—notably that provided for shutting off the 
water gauge cocks from the engine-room in the event of a glass 
breaking, although introduced with the best possible intentions, 
are, in my judgment, directly conducive to accident. It is more 
than possible that the water was locked in one of the gauges in 
No. 47 boat by this very arrangement. Again, the Admiralty 
instruction to use the blow-off, so as to run with the smallest 
possible quantity of water, is liable to lead to accident from failure 
to close the cock properly after blowing out. How much of the 
large quantity of water which disappeared found its way into the 
sea in this way, or through other complicated connections insisted 
upon by the Admiralty, as I understand, will never now be dis
covered. One thing, I think, is at all events certain, that had 
much of it escaped either into the fire or elsewhere in board, it 
would have made its presence felt in some way.

be such as I represented typically in enunciating the principle in
volved in this method at the meeting of Mechanical Engineers pre
viously referred to.

If the method suggested by Mr. Campbell were followed, the 
standard diagram could vary for the same size of engine and same 
steam supply, which means that it would be made to accommodate 
itself to what are really the imperfections of the actual engine.

Hartlepool, July 8th. Thomas Mudd.

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

Correspondents.]
excep-LOCOMOTIVE BLAST PIPES.

Sir,—I may perhaps be allowed to say a word on this subject, 
as it appears to be claimed for some engineers of the present day 
that they now for the first time recognise the value of the variable 
blast pipe, whereas the fact is that, with one exception to be named 
later, every engine turned out by Messrs. Robert Stephenson and 
Co., from the autumn of 1843 to 1847, or later, had a variable blast 
pipe, the centre nozzle being 3in. for the 13in. fast passenger, and 
3£in. for the 14in. coupled and 15in. goods engines, six wheeled 
coupled, then first sent out, the chimneys beingabout lin. less than 
the cylinder diameter. It will be remembered that the passenger 
engines for the Yarmouth and Norwich, those for the London and 
Brighton, of the “ White Horse of Kent” type—of which there 
were forty made—the Newcastle and Darlington, the Libge, the 
Silesian and other railways, by that firm, at that time, had outside 
cylinders, and therefore had the funnels of greater length. The 
blast pipes were about 4|in. by 4in. at the breeches on each 
cylinder, while the upright pipe was 4in. to 4Lin., surmounted by 
a belled chamber 7in. diameter, in the cover of which 
ber of holes set radially round, the nozzle with a port piece having 
short hollow projections to direct the steam, capable of adjustment 
to regulate the area available, fitted exactly upon the ports and 
round the central pipe. This flat plate was considered an objec
tion to the free escape of the exhaust, and when submitted to 
Mr. Thomas Kirtley early in 1844—he being then the locomotive 
superintendent of the North Midland Railway at Derby—he sug
gested an improvement, and ordered No. 74 of the N.M.R., then 
in course of construction, to be fitted with the new blast pipe, 
which differed from that illustrated on page 14 only in having 
larger side spaces, no central chamber, and in the central nozzle 
being above that conducting the side escapes, the sizes being about 
the same as given above. The chimney was also new to meet 
this exhaust, being 18in. at bottom and 17in. at top, lined with a 
rounded internal flue from 18in. to 12in., and tapering outwards to

Boiler.

crown
THE PROBLEM OF FLIGHT.

Sir,—It would seem to require a visit to regions where the heavy 
birds are found to expel the figure of 8 fallacy from their wing 
movements. Your correspondent of June 3rd could not entertain 
that fiction after five minutes’ observation of a pelican, or gannet, 
at close quarters while in the act of flying. The peculiar, not to 
say queer, featuro of the case is, that such movement does not 
tend in the least to solve the difficulty. If a boat, or bird, were no 
heavier than the water or air it displaced, figure of 8 motion might, 
and doubtless would, be sufficient to give lateral motion. But if it 
required forty or fifty times as much force to keep the boat from 
sinking or the bird from falling as to drive them horizontally, 
what object is gained by changing the direction of the propelling 
force when it is quantity that is wanting '! Take the total power 
exerted by the wing and apply it against gravity and it is incom
petent to hold up the bird. Suppose a man were able by standing 
squarely on his feet to raise 5001b. by his utmost exertion in the 
most direct manner, and that he then attempted to lift 5000 lb. by 
standing on his head, there would be danger of extinguishing his 
* ‘ vital spark. ”

Chicago, Juno 17th.

were a num-

I. Lancaster.

ENGLISH AND FOREIGN LOCOMOTIVES AND BRIDGES.
Sir,—In reading through your number for July 8th I noticed, 

under the heading “Abstracts of Consular and Diplomatic 
Reports,” New South Wales, that it is stated that English loco
motives are too clumsy and heavy, and must give way to the 
American ; that English locomotives wear out too rapidly and do 
great injury to the roadway. Now, I was always under the im
pression that an ordinary English locomotive, with fair 
would wear better and last longer than any others, especially those 
on some of the States lines, which appear sometimes to be rattling 
themselves to pieces. No doubt there are plenty of English loco, 
builders who will show you that such statements are not correct.

It is also stated that the Hawkesbury River bridge contract was 
given to a New York company, but it does not mention, what I 
understand to be the fact, that a great deal of the work has really 
been done by British firms. Respecting general iron bridge con
struction, those designed and built by English firms will, I think, 
hold their own anywhere in the world, and there is this to be said, 
not so much danger of their collapsing in the same manner as we 
hear occasionally some do in the States, and I know from experi
ence that English firms can turn out bridge work quite as expedi
tiously as any other manufacturers when required. They certainly 
do not make them by the yard and stack them, as I understand 
some U.S. builders do, so that when an engineer requires a bridge 
for a railway he has only to go to the builder and order so many 
yards, not troubling about the strains or any of those stupid things 
which English engineers have to study. This is, perhaps, an ex
aggerated statement, but unfortunately to some extent, I am 
afraid true. Here each bridge has to be designed for the place it 
has to cross, the load it has to carry, and the various strains it 

be liable to.
London, S.W., July 13th.

the full size at top. usage,

THE EDUCATION OF ENGINEERS.
Sir,—I think that Mr. Davis has done well in raising this 

subject again in your issue of 24th ult., for although much has 
already been written about it in your columns, the bulk of the 
correspondence has been directed against the present system, and 
has been almost devoid of suggestions for its improvement. I do 
not myself pretend to offer any suggestions of value, but merely 
wish to add weight to Mr. Davis’s appeal for an expression of 
practical opinion, and to offer a few remarks on the question. It 
would be of great value and interest if some of tbe practical 
mechanical engineers, who object to the present system, would 
give their opinions as to what is the proper method of training 
engineers.

I think it will scarcely be argued that young engineers can do 
without special theoretical training altogether. A practical 
mechanical engineer ought certainly to know a great deal more of 
theoretical engineering than ho can possibly pick up in the work
shop, and a good knowledge of theory may be best acquired by 
attendance at an engineering college. But college training has 
never found favour with practical engineers, and whilst the 
methods of some colleges are not what they might be, I think that 
practical engineers are themselves largely to blame for this, since 
they take little or no interest in college work, and offer no more 
encouragement to young men with college and workshop training 
than to those who have been trained in the workshop only. It is 
very disheartening to a young man who has spent a few years in 
studying theoretical engineering, in the hope that by adding this 
to his practical knowledge the value of his services may be enhanced, 
to find that his theoretical knowledge is regarded as a very doubt
ful acquisition, and that he can get no more remuneration in his 
profession on that account. Surely the young engineer who is able 
to calculate intelligently and accurately anything his employer may 
require is of much greater value in a drawing office than one who 
has no theoretical knowledge, and who, if he attempts any calcula
tion at all, works blindly with formula; from Molesworth, the 
principles of which he does not understand.

I think, however, that colleges are to blame for introducing into 
the course of study for engineers subjects which are extraneous to 
engineering. Engineering is a profession in which a knowledge of 
many branches of science would undoubtedly be advantageous, but 
it should not be expected that young men can possibly acquire all 
this knowledge in the few years which they may be willing to 
devote to the theoretical study of their profession. What is 
wanted is more concentration of energy on subjects with which the 
engineer has to deal practically. College professors, in framing an 
engineering class for young men who intend to be practical engi
neers, should endeavour to get rid of the idea that mechanical 
engineers require to be thoroughly acquainted with all the details of 
physics, chemistry, mineralogy, &c.; and if they would do so I think 
that good results, to the students at least, would follow, 
nately, engineers in general always appear to be sceptical of the 
practical knowledge of anyone who has attended college.

I cannot but regret the vague and enigmatical nature of “Slow- 
Coach’s ” letter in your issue of last week, and I trust that we shall 
yet have some further and more unequivocal communication from 
him, as the ideas of college professors on this subject would be of 
some interest. Via Media.

Glasgow, July 5th.

England.may

ROLLER MILLING MACHINERY.
Sir,—My attention has been drawn to the correspondence in 

your columns on roller milling. I know nothing of the relative 
merits as to who started the first automatic roller-mill plant in or 
about the year 1878, but can state one fact, at all events.

Ten years earlier—i.e., 1868—Mr. G. A. Buchholz erected a large 
automatic roller-mill plant, for the manufacture of semolina and 
flour, in a Liverpool mill; and this even was not the first of its 
kind in the United Kingdom. The flour made on this plant has 
not been surpassed—or, indeed, equalled so far as I am aware—for 
the simple reason that the system of Mr. Buchholz has been 
materially departed from, either through ignorance or other cause.

One Who Knows.July 9th.

QUANTITY OF COKE FROM COAL.
Sir,—The coal that we use for making coke has been tested by 

chemists, and we find in our bee-hive ovens almost as much as they 
certify can be obtained from the coal. Another has produced a 
larger yield by a few per cents, than that shown as the maximum 
quantity that can be obtained by chemists in their laboratories. 
Can any of your scientific readers give explanations of such results ? 
I have read some text-books on the matter, but nothing definite is 
given as to the largest quantity of good coke that can bo made 
from coal. As it is a matter of importance, some discussion might

Foreman.be useful. 
July 14th.Unfortu- :i Vi

THE TORPEDO BOAT ACCIDENTS.

The following notes on this subject have been furnished 
by Mr. Niel McDougall, late Admiralty Inspecting Officer, 
and now Chief-Engineer of the Boiler Insurance and 
Steam Power Company. Mr. McDougall was present at 
the inquest, and made a careful examination of the injured 
boilers.

(1) It was evident from the first introduction of these boats that 
imminent risk of a part, or of the whole of the fire-box crown 
becoming bare of water, must always bo faced while running in a 
rough sea, or even in any weather at high speed. The boiler of 
the Lightning, which, together with a number of the boilers of the 
first torpedo-boats built for the Admiralty, were constructed under 
my supervision, was stayed in the same way as Nos. 47 and 57 
boats. The general design of the Lightning’s boiler is also similar 
to these, with the important exceptions, however, that the Light
ning’s boiler had brass tubes, was fitted with fusible plugs in the 
fire-box crown, and being a much smaller boiler, has a correspond
ingly smaller fire-box. No serious accident has ever happened to 
the Lightning’s boiler, although she certainly must have been 
subjected to a considerable amount of rough usage during her time.

(2) As the boilers are specially subject to overheating, the 
importance of providing in the design against accidents from this 
source is evident, and I think the best way to arrive at a just con
clusion as to the relative advantages in this respect of various 
modes of staying is by observing the behaviour of different stays 
when accidents take place. Among the 22,000 boilers of all types 
in use on land and at sea under the supervision of the company I 
represent, two accidents per week, coming under the head of 
“collapse of furnace” occur on an average. These accidents are 
almost invariably due to overheating of the furnaces from short
ness of water, or from greasy or other deposit, being allowed to 
accumulate on the furnace plates. No accident has occurred from 
the giving way of the crown stays of any boiler fitted with stays 
attached to the roof, and rivetted over like those used by Messrs. 
Thorneycroft, but we had some time ago a narrow escape of a bad 
explosion in the case of a large boiler of the locomotive type with 
rivetted crown stays. It was the stays to the front of the fire-box 
which, however, gave way in this ease. The crown stays were 
undisturbed, although their rivetting could scarcely have been as 
sound a job as in the torpedo boat boilers. The centre stays were 
lft. 8in. long, and as theupperendswere screwed intosocketsattached 
by pin joints to a tee-iron rivetted to the fire-box shell, there was

GUNPOWDER AS A BOILER CLEANER.
Sir,—I should be glad if you can find space for the following, 

and also if some of your readers will offer an opinion of the case 
which has come under my notice within the last fortnight. A 
vertical multitubular boiler has been at work here about two years. 
It was new when started. The boiler is 5-horse power, the engine 
4-horse power. The chimney, of sheet iron, about 20ft. high, has. 
given trouble by fouling, so the foreman has occasionally treated it 
to 5 oz. or 6 oz. of gunpowder placed in the fire-box while under 
steam, the ash-pan door, and fire-hole door being made fast. A 
few weeks back the crown of boiler failed, and was repaired by 
having a circular piece containing all the tube holes cut out, and a 
plate of larger diameter fastened on with set screws. The exhaust 
was removed from chimney and led into the open air. Since that, 
another charge of powder was applied, and two or three days after 
the crown of the fire-box failed, suddenly putting out tbe fire in a 
few seconds, the water running all across the building. The engine 
driver has been discharged for “burning the box,” while he declares 
the gauge was in working order and the water at the proper level 
not three minutes before the failure took place. A man who was 
in the place when the powder exploded ran out, and says he did 
not know if the boiler was coming after him or not. 
with interest for comments on the above.

Wing-road, Linslade, Leighton,
Beds, July 6th.

Concrete Work under Water.—The Bulletin de la Ceramique 
has called attention to the process employed by M. Houde in con
crete work under water. It was desired to make the concrete 
penetrate between stones driven into the bottom at irregular in
tervals, it being impossible under these circumstances to use ordi
nary caissons. A square tube of 16in. sides of ordinary planks was 
so arranged that it touched the bottom, while its upper extremity 
rose about 60in. above the surface of the water, being transport
able along the length of the work. This tube served to convey the 
concrete to the desired spots. When the tube is being raised care 
must be taken that the upper surface of tbe concrete does not 
descend below the level of the water. Layers of about 16in. thick
ness can be laid without the slightest difficulty by this appliance. 
The entrance of water and consequent saturation of the concrete 
at the commencement of the operation can be prevented by the 
lower orifice of the tube being closed with a board kept in position 
by cords, the tube being let down in a such a manner while being 
filled, that the surface of the concrete is always above the water- 
level. When the lower orifice is near the bottom the cords are 
removed. This system was used with marked success in the con
struction of the bridge over the Loire on the line from Blois to 
Romorantin, when each appliance laid about 2000 cubic feet of con
crete per day.

I shall look

J. W. Smith.

THEORETIC DIAGRAMS.
Sir,—Mr. Campbell has in two recent issues of your journal 

amply and satisfactorily acknowledged his misrepresentation of my 
views on this subject, and it gives me much pleasure as frankly to 
acknowledge his apology.

I consider the simplest, best, and most accurate method of 
framing the standard area diagram is to take the working volume 
of the low-pressure cylinder and imagine you are dealing with a 
single cylinder perfect engine of that capacity, and supplied with 
steam of a volume equal to the new steam taken from the boiler 
into the high-pressure cylinder. The diagram will then be that of 
a single cylinder without either clearance or compression, and will
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area of 4062 hectares, and at almost every point where the ore crops 
out along the lines of railway it is gotten by means of open work or 
levels, deep mining being nowhere necessary in Luxemburg. The 
two beds of the East basin give combined an output of 100,000 to 
120,0001. per hectare. In the immediate vicinity of the blast furnace 
works of Escli there are, however, as an exception, three beds of 
ore one above another, which produce collectively 160,000to 180,0001. 
per hectare. The upper bed, consisting of the so-called red minette, 
has a thickness of 3 to 34 m.; the middle or grey bed one of 3£ to 
4 m.; and the lower or black bed one of 2 to 24 m. The whole 
output of average sorts of the ores in 1886 was 2,361,3721. of 
which quantity 1,198,000 were exported to Belgium, 212,000 to 
Germany, and 38,000 t. to France. The residue of 913,372 added

iron rod, N is the roller wheel, 0 is the box, O1 is the lid or cover 
as raised, P is a horizontal bar revolving in two bearings Q and 
R, S is a vertical crank rod, and L is a whistle. Fig. 5 is the 
side elevation of an engine, showing the roller wheel and cranks 
attached, U is the roller wheel, and W is the horizontal rod 
passing into the engine driver’s cab.

An engine with the vertical rod and roller wheel affixed in 
passing over the box when the signal is at “line clear ” and the 
lid or cover lying level with the rails produces no sound, but if 
the signal is at “ danger,” and the lid or cover raised, the roller 
wheel strikes the lid or cover and opens the whistle, and forces 
the horizontal rod towards the engine driver and continues to

I AA

U
KEMPE AND ROWELL’S FOG AND SAFETY SIGNAL APPARATUS.

to 350,000 t., which was imported from Lorraine, were smelted in 
the works of the Luxemburg district. The price of the ores vanes 
from Is. 6d. up to a few shillings a ton. There were 3025 miners 
engaged in getting the ores. Out of 21 blast furnaces 20 were in 
operation during the same year, which produced 400,644 t. of pig 
iron, consisting of 148,0891. of forge, 1/6,599 of basic, and /5,956 
of foundry pig. In seven foundries there were 178 moulders 
employed, who turned out 4481. of hollow ware and 21421. of 
machinery castings, columns, &c. The steel works of Dudlingen 
produced 40,0001. of basic steel ingots with 250 workmen. Two 
rolling mills employing 401 workmen produced 40,0001. of wrought 
iron of various sections. Of German cokes 300,000 and of Belgian 
140,0001. were consumed.
M. Sack of Duisburg, read one upon, 
model of his newly invented universal rolling mill, _ with which 
he rolled various sections in lead, to the satisfaction of 
the assembled industrials.

sound until the driver presses the rod back. The indicator and 
ground apparatus are so constructed that whether the engine or 
tender be running first they are equally met and come into 
operation as described. The apparatus has stood the test of the 
last two winters, and can be seen in work at the Wimbledon 
station of the London and South-Western Railway.

The Iron Industry of Luxemburg.—At the summer general 
meeting at Treves, on the 26th ult., of the German Ironmasters’ 
Union, M. Ldon Metz, of Esch, gave, in a paper read, some interest
ing information concerning the mining and iron industry of 
Luxemburg, which; as many readers of The Engineer are aware, is 
the German equivalent for the Cleveland district in England. It 
appears from this paper that the iron ore beds extend over an

After the reading of this paper 
and exhibited a

LOCOMOTIVE BOILER FITTINGS.

At the Manchester Exhibition, Messrs. Gresham and 
Craven, of that city, show the back of two locomotive 
fire-boxes, with their improved fittings attached. The 
object of these is to reduce the number of valves, &c., 
required to a minimum, and at the same time to bring 
all within easy reach and under the eye of the driver. 
Another object gained is a reduction of the number of holes 
necessary to be drilled into the boiler plates.

Fig. 1 shows one of these fire-boxes which is fitted with 
Gresham’s patent “ combination valves.” The valve A consists 
of a double steam valve combined with a back-pressure valve or 
clack box. The purpose of this valve is to supply steam for 
working the injector, which in this case is placed below the foot 
plate in the usual manner; the steam passes through the pipe 
on the right of the valve, the delivery from the injector to the 
boiler being conveyed to the back-pressure valve by passing 
through the pipe on the left. Besides admitting steam to the 
injector, this valve is arranged to supply steam also to the com
bination ejector for working the vacuum automatic brake, so 
that in this case three valves are brought together into one 
fixing, requiring only two internal pipes. The steam supply to 
the ejector may be used for other purposes if desired—for 
instance, the working of steam brakes or compressed air pumps. 
To admit steam to the ejector, the driver simply turns the 
spindle full back, and when he desires to put on the injector this 
is done by moving the wheel back again for one turn. Valve B 
is placed on the right-hand side of the fire-box, and is similar in 
construction to valve A, but is only arranged for working the 
injector, the steam valve consequently does not require to be 
double seated. Valve C is another combination, the object of 
which is to supply and regulate the steam for blowing, and also 
for sanding the rails with Holt and Gresham’s patent sanding 
apparatus. These fittings can be seen on the engines exhibited 
by the Lancashire and Yorkshire Railway at stand No. 640, and 
the Manchester, Sheffield, and Lincolnshire Railway at stand 
No. 641.

Fig. 2 shows a novel and very neat arrangement of injectors. 
This is a further development of the valve arrangement already 
described, advantage having been taken of the self-acting 
re-starting injector made by the same firm—which may be fixed 
either above or below the water supply—to combine in one 
fixing the injector and all the cocks and valves necessary for 
feeding the boiler, viz., steam valve, feed or back-pressure valve, 
stop valve, and water-regulating cock. The great advantages 
claimed for this arrangement of injector are:—(1) There are no 
pipes outside the boiler exposed to pressure, and therefore there 
is no danger from burst steam or feed pipes; (2) only one con
nection with the boiler is required; (3) the cones of the injector 
can be removed without breaking any pipe joints for cleaning, 
&c., Avhilst under pressure.

Messrs. Gresham and Craven also exhibit the vacuum auto
matic continuous brake and passenger communication for 
railway trains, the self-acting re-starting injectors, combination 
vacuum ejectors, water sifters and ejectors, &c., Holt’s patent 
feed-pipe for locomotives, and numerous other specialities.

KEMPE AND ROWELL’S FOG AND SAFETY 
SIGNAL APPARATUS FOR RAILWAY PUR
POSES.

The invention illustrated may be briefly described. Fig. 1 
represents parts of an ordinary railway, A is a box, B is a cylin
drical shaft on which is fixed a crank B outside the line of railway, 
I) is the wire attached to the crank, and passes to the signal 
posts E and F, and is connected to the wire of the ordinary 
signal at point G. Fig. 2 represents the box with the lid or 
cover raised, G1 is a crank under the hinge of the lid or cover. 
Fig. 3 is the crank with an adjustable weight with the wire 
attached at point I. When the signalman puts the signal at 
“danger” the roller crank G1 is forced up under the lid or cover 
and raises the same, as shown on Fig. 2. When the signalman 
puts the signal at “line clear” the crank is pulled over, 
as shown by dotted lines on Fig. 3, and the lid or cover falls to 
the level of the rails. Fig. 4 is the front elevation of an engine 
with a rod, roller wheel and cranks, affixed ; M is the vertical

57THE ENGINEER.July 15, 1887.

LOCOMOTIVE BOILER FITTINGS, MANCHESTER EXHIBITION.
MESSRS. GRESHAM AND CRAVEN, MANCHESTER, ENGINEERS. Fig. 2
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wonderfully little power, as was very conclusively proved by 
the trials at the Kirkdale Mill. He also quite endorsed Mr. 
Davis in his opinion about the hand, horizontally driven, taking 
so little power. In answer to Mr. Appleton, he said it was 
difficult to solve the question how, with hand oiling, the waste 
could be prevented, but it might be made practical by-and-bye to 
run bearings always in oil. On the subject of discs versus rolls he 
could not say anything at that meeting, because it would be unfair 
to take advantage of other engineers by his position there. He 
had had no experience with grease, but did not think it as good as 
oil lubrication. Answering Mr. Higginbottom, he said that the 
power absorbed by the engine was 1'3 indicated horse-power per 
sack per hour, which indeed represented the friction of the engine, 
and this would have to be added to his figures if they required 
the total horse-power. He had instanced one mill of 9-horse power 
per sack, viz., Mr. H. Leetham’s, of York, than which he knew no 
better. Smooth rolls with increased surface were very useful, and 
saved a lot of power, but beyond the correct point much waste of 
power ensued. Messrs. Ballantyne’s mill in Limerick absorbed 
12-horse power per sack on the old system; now, with five sets of 
32in. rolls, and the necessary purifiers and centrifugals, it turned 
out the same quantity with 9-horse power.

absorbed by the breaks was very interesting, and although, as he 
had already remarked, all statistics should be taken with a grain of 
salt, these figures might be approximately true. The difference in 
the power consumed by empty and full machines was put by Mr.
Simon at about one-half, which seemed too large except in the case 
of centrifugals, which required more power when empty than 
other machines. The difference between reels and centrifugals, 
pointed out in this paper, could hardly be so great loaded as when 
empty. The weight in the centrifugal when loaded was the point.
The disadvantage in overloading machines was patent to all, both 
in regard to quantity and quality of work. He had had three 
plants erected, and he had, therefore, been able to make a com
parison with the same wheat, and under the same conditions. By 
this he had found the great advantage of plenty of surface on the 
rolls. The comparison between gearing and belting was certainly 
in favour of the former; it was very fallacious to depend upon 
belting for the differential speed, the belts were so liable to slip, 
and could not be kept tight enough ; hence they varied so much, 
which led to irregular work. The principal virtue of the belt 
drive seemed to be its silentness. With a slow and fast roll driven 
separately, the action of the fast on the slow roll was a holding 
back, not a drive : thus the effect was more like a bra^e than any
thing else. This he had discovered years ago, by finding the cogs 
worn on the wrong side. Mr. Simon’s information about the power 
consumed by frosted wheat was, perhaps, not very valuable, 
because they so very seldom had occasion to use frosted wheat.
It would have been much more valuable if the comparison had 
been between hard and soft wheat. With regard to worms, he
never used them where he could put a conveyor, because the _ , . .
action of a worm on the wheat was like a scourer ; therefore it (from, our oxen Correspondent.)
must absorb much power. This applied in the same degree to The quarterly meetings in Wolverhampton yesterday, and in Bir- 
worms conveying middlings, flour, &c. Thus, if possible, he always mingham to-day—Thursday—were largely attended. The tone of 
used conveyors or bands. This was shown by Mr. Simon’s figures the gatherings realised the brighter anticipations which had been 
of the power used by the elevators and conveyors. The com- formed of them, and they established a. basis which will probably 
parison of power absorbed by blunt and sharp rolls was most favour a development of the germs of revival which have lately 
important; in one case they were told it was not much more than become conspicuous.
30 per cent, when sharp compared to when the rolls were blunt. The standard quotations were unaltered, but they were unyield- 
This showed how necessary it was to keep their rolls sharp in the ing, a contrast which in some respects compared with the quota- 
flutes. The comparison between a well oiled and a badly oiled mill tions of last quarter day. The Earl of Dudley’s bars were 
was drawn, perhaps, rather fine, but it was certainly very important re-declared at £7 12s. fid. for ordinary qualities, £9 for single 
to keep their machinery well lubricated ; those who had tricycles best, £9 10s. for double best, and £12 10s. for treble best. His 
would know this from experience. Mr. Taylor concluded by lordship’s strip, hoop, and angle iron were quoted £8 2s. 6d. for 
thanking Mr. Simon for his interesting paper, and inviting a free ordinary qualities, £9 10s. for single best, £11 for double best, and 
discussion on it. £13 for treble best. Rivet and tee iron were quoted £10 for single

Mr. R. Appleton, Stockton, said in all the belt and gear question best, £11 10s. for double best, and £13 10s. for treble best, 
he agreed with the author of the paper. He would however, like The other marked-bar houses also re-declared the £7 standard 
to ask Mr. Stringer about the great difference in the power con- which has prevailed since April of last year, with sheets and plates 
sumed by a well oiled and fairly oiled mill—between the hand 30s. per ton additional. Second quality bars rolled by the 
oiling, in fact, and the needle lubricator. He asked how they firms were £6, and in the case of the “ Mitre ” brand, £5 15s. The 
were to save the great waste attendant upon hand oiling. quotations of the second-branded iron, which quality occupies a

Mr. G. Shackleton, Dublin, spoke of the use of creepers in Irish more important position on the market, are in some measure sup- 
mills, which took much less power than worms. planting the prices of marked bars as a ruling standard.

Mr. F. Davis—Marriage, Neave, and Co.—said that three years ago Messrs. John Bradley and Co. occupy an exceptional position 
in Liverpool experiments were carried out with conveyors and that they still price all bars above gin. at £9 10s.; hoops they quote 
screws, and bands were found to be much the best in point of power £8 10s., which is 20s. above the standard of the market; and sheets 
absorbed. He also confirmed Mr. Taylor in the advantage of gear and plates, £10, which is 30s. advance upon other best mak vs. 
over belts. Mr. Stringer himself had persuaded the speaker to try Rounds and squares up to fin. are quoted £8, a rise upon other 
the gear-driven roll, and he had found by comparison in his own firms of 20s. per ton. The New British Iron Company quotes :— 
mill that the belt-driven mill gave trouble, but the gear none; nor Slit rods, £6 5s. for Corngreaves ; £7 C.G.C. brand ; £7 10s. Lion ; 
was there any noise in the latter mill because there was no vibration, £9 best Lion ; and £11 10s. best charcoal. Steel rods are £8 and 
the machine being so well built. iron horseshoe rods, £6 10s., £7 10s., and £9, according to quality.

Mr. Higginbottom, Liverpool, said that continuous lubrication Hoops the company quotes £7, £8, and £9 10s. Steel hoops aro 
took half the power of intermittent lubrication ; the trouble, £8 10s., and best charcoal, £8.
however, was to get continuous lubrication. The needle, he thought, The list of John Bagnall and Sons is:—Bar lin. to 6in., £7 ; 6^in.
was the best so far known in the market. Mr. Simon’s paper he to 9in. flat bars, and 4^in., £8 10s. ; 4fin. to 4fin., £9 ; 4fin. and 
considered good, but not conclusive. It was very difficult indeed 5in., £9 10s. As to rounds, only the large sizes are :—5iin. and 
to get at the exact amount of power absorbed in a mill. His 5.j;in., £10 ; 5§in. to 5£in., £10 10s. ; 5§in. to 5i£in., £11 ; 5|in. and 
opinion was that no really first-class all roller plant, working on the fiin., £11 10s.; 6|iu. 'to filin., £12 10s. Hoops and angles are 
gradual reduction system, could be worked at 10 indicated horse- quoted at £7 10s., and rivet iron at £8 10s. to £9 10s., according 
power per hour per sack, including wheat cleaning, friction of to quality. Sheet quotations are :—20 gauge, £8 10s. ; 24 gauge, 
engine, &c. Continuing his remarks, Mr. Higginbottom said there £10 ; and 27 gauge, £11 10s. ; but these quotations are hardly 

ed to be a considerable amount of miscalculation with regard more than nominal. Boiler plates are £8 10s., £9 10s., £10 10s.^ 
to this point, and it was time that a common-sense view should be and £1110s., according to quality.
taken of the matter. To his mind the whole affair resolved itself Marked bars are in slow request, and only a few firms show much 
into the question:—What is the amount of indicated horse-power activity. Messrs. Noah Hingley and Sons, whose principal occupies 
which should be allowed for making one sack of 2801b. per hour? the position of chairman to the trade, are particularly active. In 
Now, before anyone could answer this question, it would be addition to good Australian orders they are receiving larger lines 
necessary to ask: What quality of flour did they want? It was a from South America and the Cape. Staffordshire is now experi- 
fact that the better they wished to have the quality of the flour the encing the benefit of the improved position of these markets 
more processes and the more machinery they would require. If a through the higher prices which are now being realised for wool, 
miller could satisfy his customers with a low quality of flour, he The home demand for marked bars is exceptionally quiet. Messrs, 
would find that a gradual reduction mill, containing a small number Hingley’s works are running about three-fourths time, which i 
of processes and machines, and taking a low amount of power, would about all that the present hot weather will permit of the men 
be sufficient. If, on the contrary, he wished to make the highest working.
possible quality of flour out of the wheat he was using, then he There is a quiet demand for medium and common qualities of 
would be compelled to adopt many processes and machines, and he bars and hoops, but those establishments who have a good colonial 
would find that the power required, and the quality of flour connection are in a fair position. Prices of such iron are influenced 
produced, would go up in exact proportion to the number of by the rise in pigs, and are proof against any demand for a con- 
processes and the quantity of machinery used. Long surfaces in cession. Medium quality bars remain at £5 10s., with common at 
rolls gave better work, undeniably, than a restricted surface. With £5, and hurdle sorts ranging down occasionally to £4 17s. 6d. 
regard to the total power consumed, he would ask how much was Hoops are about £5 for common sorts, and bedstead strip £5 to £7. 
the total power, including the power required for wheat cleaning, Gas tube and nail strips are in fair call, more especially the latter, 
and including friction of engine and shafting throughout? With for local consumption. The price of gas strip is £4 17s. 6d. to £5 
respect to the belt and gear question, he had begun by using gear, for narrow sizes.
then he tried belts, and finally reverted to gear; he found that The demand for black sheets has largely improved during the 
machine-moulded gear gave the best results. past few weeks, so much so that some makers at the quarterly

Mr. W. Mallett, jun.—Exeter—said that Mr. Simon had erected meetings declared that their order books present a better appear- 
a 4-sack plant for him, and he was sure that it only absorbed 74- ance than at any time for two years past. A good feature of the 
horse power per sack per hour, with ordinary oiling, and if they improvement is that inquiries are running with more freedom upon 
could deluge the bearings they might reduce it to 7-horse power, large lots. Prices have strengthened, and makers generally are 
The building, he added, was specially erected for the plant. demanding 2s. 6d. to 5s. per ton advance. This is possibly because

Mr. H. Simon remarked that Sir W. Armstrong, before building of the limited supply upon the market, consequent upon the late 
the Liverpool grain warehouses, made exhaustive trials of band closing of some of the sheet mills. Doubles are quoted by firms 
and worm conveyors, the results of which were published in the who are well placed, at £6 5s., and lattens, £7. Other firms, how- 
transactions of the Institution of Civil Engineers. ever, will still accept £6 to £6 2s. 6d. for doubles, and £6 17s. 6d.

Mr. Stringer, replying to the whole discussion, said that with for lattens. Merchant singles are sometimes to be had at £5 17s. 6d. 
large and small plants it was rather difficult to decide which per ton
would take the least comparative power. Theoretically the larger More disposition is being shown to negotiate in pigs by these 
should take the least amount of power, but it would have to be consumers who have not previously covered themselves, parti- 
well managed. The average miller was, unfortunately, not able to cularly as many of the Derbyshire and Northampton makers being 
well manage a very large plant, therefore large plants were fre- fully sold forward, the supply upon the market is limited. Some 
quently not so well attended to as small ones, and consequently purchasers are this week desiring to place lots of from 500 to 1000 
lost that advantage. If the average power of small plants were tons in a line in addition to their earlier purchases, but in order to 
taken it would, he believed, show less indicated horse-power do this they have to pay advanced rates. Prices were to-day— 
absorbed than for larger plants. Many of the smaller plants Thursday—very strong. Derbyshire pigs vary in quotation from 
erected by Mr. Simon had been tested. Mr. Mallett’s, of 37s. to 37s. 6d. and on to 38s., and Northamptons from 36s. to 37s., 
Exeter, was perhaps the best, probably absorbing about 7-horse both delivered to consumers’ works. Lincolnshires are in some 
power per sack per hour. In a mill in Winchester, with a 4-sack few cases procurable at 40s. at stations, but the general quotation 

very complete system, having eight sets of rolls, seven is 41s. to 41s. fid. The No. 3. brand of hematites of the Tre- 
centrifugals five reels, four’purifiers, &c.—in fact, a first-class 4-sack degar Company was priced to-day at 52s. 6d., and 43s. 6d. for 
plant—very careful dynamometrical tests were taken by Mr. Rich, second qualities ; 55s. was demanded for the Ulverston—West 
the well-known engineer, and two sacks per hour had been made Cumberland—brand. Some West Coast brands were as high as 
on that plant with the expenditure of 184-horse power indicated, 57s. 6d. delivered.
and 4^ sacks with 27J indicated horse-power. Perhaps the A better tone was likewise observable in local pigs. Some
smallest amount of power used in a large plant reliably tested makers have their books well filled. The brands of the Spring
which he knew was that of Mr. Leetham’s, of York, where 26^ Yale Company were quoted at the following figures:—Common 
sacks of flour per hour was made with 239 indicated horse-power, iron, 30s. ; B.F.M., 37s. 6d.; and hydrates, 45s. But little busi- 
including wheat cleaning and all necessary tackle. This showed ness is being done in best local pigs. Cold blast all-mines sustain 
an average of 9 indicated horse-power per sack per hour, thus the quotation of 75s., and hot blast qualities 50s. to 52s. fid. Some 
averaging the same as in some smaller mills. On the question of Staffordshire cinder pigs are in actual business 28s. 6d. upwards 
hard and soft wheat, if hard instead of frosty wheat had been per ton
tested, it would not have differed much, especially in the reduc- The Galvanisers’ Association met in Birmingham to-day and 
tions of middlings; therefore they might assume hard wheat advanced prices 10s. because of the increased price of sheet iron 
instead of frosted in the trials referred to. Coming to the ques- and spelter, and the enlarged demand. Prices now become £10 5s. 
tion of worms v. creepers, he said that there was no doubt that a for twenty-four gauge, delivered Liverpool. Local steel makers 
conveyor took much less power than a worm. It was, indeed a reported an increased sale, and many of them declined orders, 
very surprising thing that it was cheaper in power to elevate the Inquiries for steel are still being expressed with much freedom 
grain and let it fall by gravity than to worm it. In fact, 100 The demand on Birmingham ’Change was most encouraging. Th 
sacks of wheat could be elevated 400ft. at one-third less local works are fully employed, and production is being further
power than if it were wormed. Elevators, indeed ( took increased by the starting to-day of the new open-hearth basic con

RECORDS OF TESTS AS TO THE POWER 
CONSUMED BY VARIOUS MACHINES USED 
IN ROLLER MILLS.1

By Henry Simon, C.E.
(Continued from page 36.)

Summarising briefly, the powers taken by the different sections, 
when packing 81 sacks of flour per hour from a medium mixture of 
wheat, we find that the total power absorbed by the entire plant— 
exclusive of the friction of the engine and some shafting outside 
the mill—was 66'31-horse power. Of this power the break rolls 
took 17'34-horse power, or 26T5 per cent, of the whole ; the 
smooth rolls 22'46-horse power, or 33'87 per cent. ; the scalping 
and dressing machinery 14'28-horse power, or 21 '53 per cent. ; the 
purifying machinery 4'66-horse power, or 7'02 per cent. ; the 
shafting 4'11-horse power, or 6'19 per cent. ; while the balance, 
3'46-horse power, or 5'22 per cent., was absorbed by the worms 
and elevators, the whole plant on the medium wheat absorbing 
7'8-horse power per sack of flour manufactured. Three-fifths of 
the total power was required on the roller floor, the breaks, as we 
have seen, taking more than one-fourth. This was with the rolls 
in good condition. During the earlier part of the trials, however, 
some of the rolls were dull and required refluting. A comparison 
of the relative powers taken by them when blunt and when in 
proper order for working is very striking. Not taking into account 
the power required to drive the empty rolls, which was the same 
in both cases, the fourth break, in a six-break plant, took with the 
blunt roll 6'8-horse power of pressure, while with the sharp roll it 
took only 2'9-horse power ; the fifth break roll (not quite so blunt), 
3'22-horse power, sharp 2'45-horse power; the sixth break roll, 
blunt 3-horse power, sharp 0'77-horse power ; or the three breaks 
took in the aggregate when blunt over 100 per cent, more pres
sure than they did when fairly sharp. When it is remembered 
that the expenditure of this increased pressure was employed in 
producing heat, injured bearings, and general discomfort, it will 
be seen how very important a matter is the keeping of the break 
rolls sharp and in good condition for working. But it is not only 
in the waste of power, but more especially in the injury to the 
material that rounded corrugations are most injurious. The 
smooth rolls took one-third of the whole power. Deducting the 
friction of the rolls when empty, the power absorbed in pressure 
was only 14'94-horse power, or almost exactly the same as the 
pressure on the breaks ; this will probably be thought extra
ordinary, but it is not so, it is simply the result of careful grinding. 
One of the most widely prevalent fallacies in connection with flour 
manufacture is that it is easy to grind properly with smooth rolls. 
There is nothing in practical roller milling that requires half as 
much skill and judgment; and a really good grinder is rarely to 
be met with. It is not difficult to granulate, to purify, or to dress 
properly, if the miller is provided with the right machines, and has 
the proper system ; but to grind on the smooth rolls, so that the 
work is done at its very best, requires more skill than the average 
practical miller possesses, and as a consequence rolls sweat, 
journals wear out, gear make a noise, and power is wasted. Pro
perly constructed smooth roller mills, properly set, will grind the 
middlings from any wheat, hard or soft, without sweating ; and an 
exhaust to a smooth roller mill is never necessary, except to take 
away the troublesome effects of bad work. Too much pres
sure, badly fitted or too light scrapers, or uneven setting, are the 
most usual causes of wasted power. To give an instance of over
pressure :—A roller mill with a certain feeder was set too closely, 
that is, after the material was properly ground, more pressure was 
put upon it. After a few minutes the machine began to sweat, 
and gradually, through some of the material sticking to the roll, the 
work became higher ; another increase of pressure followed, and 
eventually the roll was indicated, showing 6'19-horse-power was 
being absorbed. The pressure was then reduced, the roll cleaned 
itself, the sweating gradually disappeared, and the material was 
ground fully as before, the power required was only 2'87-horse- 
power, or less than one-half. The roller flour has supplied the 
material for most of this paper, principally because the power con
sumed on it is so much under the control of tho miller. All the 
rest of the machinery of the mill took only 26'49-horse-power in 

4-sack plant, so that the importance of attention to the rollers 
is self-evident, if power is to be saved in a roller mill. One of the 
most striking and instructive facts demonstrated during the trials 
was the paramount importance of having all bearings sufficiently 
and continually lubricated. The mill was fitted throughout with self
acting needle lubricators, all of which were in good working order. 
Twice every twelve hours in addition gearing was greased, and 
all the main bearings oiled by hand, so that the mill as a whole was 
exceptionally well lubricated. Indications taken of the entire 
plant, with engine and intermediate shafting, while doing 9'65 sacks 
of flour per hour, and while the oiling was thus carefully attended 
to showed 90-horse power. A special oiling of every journal by 
means of ordinary oil cans followed, and another set of indica
tions showed that only 83'6-horse power was being absorbed, 
which was a saving of 7 per cent. This saving, I repeat, was 
on an already exceptionally well-oiled mill. Indications of 
mchines wholly dependent for their oiling on the needle lubri
cators were taken when the machines had been but a short 
time running after standing still for three days. These were com
pared with indications of the same machines after being, or rather 
while being, thoronghly lubricated by hand ; the better oiling 
showed a saving of 21 per cent, of the horse-power required to 
drive them. Another set of indications showed that machines not 
fitted with automatic lubricators took, on the average, 10 per cent.

horse-power half an hour after oiling than was required 
when the indications were taken during the process of oiling. I 
think I cannot better conclude this paper than by giving my 
earnest advice to every miller to take care that his roller mill is not 
taking too much power. Throughout the series of trials the one 
broad fact was everywhere apparent, that the amount of power 
that was being absorbed was a very good indication of the work 
that was being done ; indeed, if the power required to drive the 

pty machinery is deducted, it is a really reliable basis on which 
to judge of the system of manufacture. All other things being 
equal, the miller who turns out his flour with the least power is 
doing the best work, and I will go further and say that, all other 
things being equal, the miller who takes the greatest power is doing 
the rvorst work. After the machinery is driven, the whole power 
absorbed is used in the separation of the inside of the berry from 
the outside, and the system that takes least power is that which 
separates it in the gentlest and tenderest manner. The inside of 
any properly prepared wheat berry is easily reduced to sizes 
smaller than that of the skin which covers it, and with an ordinary 
medium mixture of properly prepared wheat the power required to 
reduce the inside to flour is very small indeed. It is the skin, the 
strawy, woody covering, that is hard to grind ; and when once 
reduced, it can never afterwards be entirely rejected, and the miller 
in his endeavours to do so wastes more power and further injures his 
quality by re-rolling his granular flour in order to try and get it 
smaller than the branny particles that he had cut up and mixed 
with it. Let him remember that “ prevention is better than cure,” 
and that the using of excessive power not only increases the cost 
of production, but injures also the quality of the flour he 
manufactures.

Mr. Seth Taylor remarked that Mr. Simon in his paper had said 
that an 84-sack plant took a gross total power of 7 2 to 8-horse
power per sack per h our. This seemed very low, and would probably 
depend on the conditions under which the wheat was ground, 
whether it was native or foreign, hard or soft wheat. Even in 
stone mills 50 per cent, difference in power could be found some
times. It was also possible in comparing large and small plants 
that there would be some difference in favour of small plants, 
where so many connections aro not necessary. The power
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There is also a good trade doing in shipping, particularly in metal 
exports.

on simply to keep their shops going. Boilermakers are being kept 
busy with work in hand, whilst machine tool makers are also, in 
most cases, being fairly employed ; but, outside these branches, 
slackness in trade is the general complaint.

The Bolton strike, which has now entered upon the tenth week, 
seems to be as far off as ever from any prospect of settlement; on 
neither side is there any sign of compromise or giving way, and the 
men are continuing their policy of organised intimidation to pre
vent the employers obtaining workmen from other towns. But for 
this the employers would have no difficulty in at once filling their 
shops with men willing to work on their terms, and as it is 
scarcely to be expected they will submit to be terrorised over in 
this fashion, but will be resolute in obtaining men to fill the places 
of those who have gone out on strike, the authorities have wisely 
and very properly retained the services of the extra police force 
and the military to prevent a repetition of the disgraceful riots by 
which a fortnight ago it was sought to intimidate workmen from 
coming into the town.

A meeting of the local reception committee, which has been 
appointed in connection with the forthcoming visit of the Iron and 
Steel Institute to Manchester, was held in the Town Hall on Tues
day, Mr. John Craven presiding, and Mr. Daniel Adamson, the 
president, and Mr. J. S. Jeans, the secretary of the Institute, being 
present. The chief business was the drawing up of a draught pro
gramme for the autumn meeting in Manchester on the 14th, 15th, 
and 16th September, and the following provisional arrangements 
were made:—The meetings are to be held in Owen’s College, 
and on the first day, Wednesday, the 14th, there will be a recep
tion by the Mayor of Manchester and the Chancellor of the 
University, to be followed by the ordinary business; in the after
noon the members will pay a visit to the Royal Jubilee Exhibition, 
and in the evening the Mayor will receive the members at a con
versazione in the Town Hall. Thursday, 15th: The meeting will 
be resumed in the morning at Owen’s College for the reading and 
discussion of papers; in the afternoon there will be excursions to 
Messrs. Robinson’s engineering works at Rochdale, and to Messrs. 
Platt Brothers’ works at Oldham, and in the evening the annual 
dinner will be held at the Manchester Town Hall. Friday, 16th : 
The reading and discussion of papers will be resumed at Owen’s 
College; in the afternoon the members will be invited by the presi
dent to a garden party at the Towers, Didsbury, and in the even
ing there will be a reception at the Royal Jubilee Exhibition by 
the executive committee of the Exhibition. On Saturday, the 
17th, an excursion will probably be arranged to Haddon Hall and 
Chatsworth.

What seems to have been a want of duo consideration for the 
legitimate requirements and comforts of the attendants, coupled 
with perhaps a little too high-handed officialism in dealing with 
any complaints that might be made, has led to some very unplea
sant friction between the managing staff of the Manchester Exhi
bition and the exhibitors in the machinery section, which for a time 
assumed so serious an aspect that for several days a large propor
tion of the attendants were actually on strike, and the machinery 
in motion section practically at a standstill. One of the main 
grievances has been that, while the attendants have been denied 
the privilege, which has been accorded to the working staff of the 
Exhibition, of obtaining food and refreshments in the building at 
a reduced tariff, no accommodation has been provided so as to 
enable them to get the meals they may bring with them in comfort, 
and in addition they have been compelled to pay the full 
charges for the use of the lavatories. These grievances have been 
submitted to the executive committee, and I understand they have 
under consideration the provision of a special building for the use 
of the attendants, whilst one or two other concessions have been 
made which, it is hoped, wall restore harmony. Following closely 
upon these proceedings, the general manager has issued a circular 
to the exhibitors, in which he states that he is instructed by the 
executive committee to call their attention to the conditions with 
regard to sales contained in the letters of allotment, and to notify 
that they must be complied with. He is also further instructed to 
take immediate steps to close any exhibit when the conditions im
posed by the committee and accepted by the exhibitors are not 
observed, and he trusts that exhibitors will cordially meet the views 
of the executive committee, and thus prevent any unpleasantness 
which might otherwise arise.

The Manchester Ship Canal scheme may now be said to have 
surmounted the main difficulty which has hitherto stood in the way 
of its successful accomplishment. The practicability of the scheme 
from an engineering point of view has never been seriously ques
tioned, but the financial portion of the project hasbeen regarded with 
considerable doubt. The raising of the requisite capital seems now, 
however, to be practically assured ; this week the requisite deposit on 
£3,000,000 ordinary share capital, to enable the issue of £4,000,000 
preference shares, sanctioned by the special Act of Parliament, 
which received the Royal Assent on Tuesday, has been paid into 
the company’s bank, and every confidence is felt in the preference 
share capital being forthcoming.

In the coal trade the demand for all descriptions of fuel con
tinues extremely dull, and pits are not working more than an average 
of three to four days a week, with heavy stocks accumulating in 
some instances out of even this restricted output, 
being forced for immediate sale, prices are weak and very irregular, 
and can only be quoted approximately at about 8s. to 8s. 6d. for 
best coals ; 6s. 6d. to 7s., seconds ; 5s. to 5s. 6d., common coal; 
4s. 3d. to 4s. 9d., burgy ; 3s. 6d. to 3s. 9d., best slack ; and 2s. 6d. 
to 3s. per ton for common sorts at the pit mouth.

Barrow.—All the attention of business people and others has 
been centred this week in the celebration of the Queen’s Jubilee 
and the opening of the new town hall on the 4th inst. by the 
Marquis of Hartington, who is chairman of the three large Barrow 
companies. The new town hall is a fine, imposing Gothic building, 
with central tower 170ft. high, and is built in red sandstone. It 
embraces the official or municipal department in one wing and the 
free library and civic department in the other. It has cost upwards 
of £50,000, and is the finest building in the town. Mr. W. H. Lynn, 
of Belfast, is the architect. The demand for pig iron is firmer 
and stronger than it has been, and there is not only a fuller 
business doing, but a disposition to increase the trade on the part 
both of home and foreign consumers who are more readily paying 
quotation prices. There is a good trade, especially in Bessemer 
iron, which is in full demand on the part of steel makers and 
others, and it is noticeable that hematite iron of ordinary quality 
is selling well for general purposes. The price at which iron is 
changing hands is steady at 45s. 6d. per ton for Bessemer of No. 1, 
2, and 3 qualities mixed, and 44s. 6d. for No. 3 forge and foundry 

net. Sales in special cases have been made at from 44s. 3d. to 
45s. per ton, and the trade doing is chiefly at the latter figure and 
upwards. The foreign demand, save that from America, is very steady, 
and on home account there is a very good tone. The business doing 
in steel is on the increase, and especially in the rail trade is there a 
good prospect, for not only are makers well sold forward, and are 
busy at the moment, but they are in receipt of inquiries which show 
that the trade is growing in bulk, and the requirements of cus 
tomers, both home and foreign, will, during the present year, and 
a considerable part of next year, be very great. Rails are quoted 
still at £4 3s. per ton net, f.o.b., for heavy sections, but it is 
probable before the month is out that this price will increase to 
£4 5s. per ton. Other descriptions of steel are also in considerable 
request. There is a good business doing in bars and billets, and makers 
hold large orders for these classes of goods. There is also a fair 
business doing in shipbuilding qualities of steel, but not so much 
on local as on general account, although the hope and belief has 
been expressed that good orders were on the point of acceptance 
by local shipbuilding firms which would have revived that industry 
in Barrow, while at the same time affording employment to an 
important branch in the steel trade. There is not much doing in 
blooms in the steel trade. This district is not well adapted for 
this trade, as it is more profitable to produce the finished article. 
Iron ore finds a good market at from 8s. 6d. to Us. per ton net at 
mines. Coal and coke remain steady, and there is a good demand.

verter which has been building at the works of the Staffordshire 
Steel and Ingot Iron Company, Bilston. Quotations for basic steel 
of local make are this week: Blooms and billets, £5; bars and 
angles, £5 5s.; channel sections, £6 5s. to £6 7s. 6d.; girder and 
tank plates, £6 15s. to £7.; and best boiler plates, £7 5s. Welsh 
and other imported steel competes very severely with Staffordshire 
steel. Ingots from Wales are procurable at £4, blooms at £4 10s., 
billets at £4 10s. to £4 12s. 6d., and tin bars and plating bars at 
£5, all delivered.

The cable and anchor engineers report that trade at present is 
only quiet. With the shipping business in its present inactive 
state, nothing more could be expected.

According to the Government returns the class of exports in 
which this district is more materially interested—iron and steel— 
were larger in June by 40,052 tons in quantity, and 5 per cent, in 
value, than in the corresponding month of last year. In the six 

ths’ trading the excess was 393,056 tons in quantity, and 10 per

THE SHEFFIELD DISTRICT.
{From our own, Correspondent.)

The Sheffield Waterworks Company, at a special meeting of the 
proprietors held last Monday, decided to accept the terms offered 
by the Corparation for the purchase of their undertaking. The 
Bill, it is hoped, will now come before the House of Commons 
Committee as an unopposed measure, and may speedily pass into 
law. Millowners, large manufacturers, and others have had to be 
negotiated with for the abandonment of their opposition. This 
has been successfully done in every instance except the Duke of 
Norfolk, whose hostility, it is anticipated, will be arranged satis
factorily after interview. The purchase price to be paid by the 
Corporation is something equivalent to £2,220,000; others reckon 
it £100,000 less. The immediate effect has been to send up the 
original shares, which have long been at a discount, from £60 to 
close on par—99s. A good deal of successful speculation has been 
indulged in over the transaction.

Public sewers, even on the most approved system, have the 
disadvantage of noxious discharges at the gratings or manholes. 
This is more especially felt in the higher parts of the town, and par
ticularly in hot weather. Dr. Sinclair White, the Medical Officer of 
Health, with the approval of the Health Committee, is making an ex
perimental trial of a plan for flushing and deodorising the sewers 
in the upper parts of the town. The system is one which has been 
tried on the Continent and in several English towns. It consists 
in flushing short lengths of sewer with water mingled with a 
deodorising fluid. The deodoriser adopted is soluble phenyl, about 
two-thirds of a gallon being added to a cart-load (or 250 gallons) of 
water. By means of a short length of hose-piping and a lever, the 
whole of the 250 gallons is discharged down one of the manholes in 
a second or two, thus creating a rush down the sewer sufficient, it 
is thought, to remove accumulations of soil, while the deodoriser 
destroys the offensive effluvium. The limited trial which has 
already taken place has been sufficient to encourage further experi
ments.

A very singular incident occurred on the Manchester, Sheffield, 
and Lincolnshire Railway on Thursday. At Oughtibridge, a few 
miles from Sheffield, the down distant signal east of the station 
was observed to be swarming with bees near the top of the post 
round the outside casing of the lamp. The officials were unable to 
light the signal, and had, in consequence, to do their work by hand 
signal. It wras midnight before they succeeded in dislodging the 
bees and bringing the signals into their accustomed use.

Mr. James Mansergh, C.E., of London, who was appointed by 
the Rotherham Corporation to report on the leakage of their baths, 
has reported that he found two separate failures in the building, 
viz., one in the cross walls at right angles to the river, and one in 
the floor of the baths themselves. The cross-wall at the north end 
of the first-class bath had developed two very fine cracks running 
diagonally upwards from the bath platform level at the west, and 
towards the east. The direction of the cracks seemed to indicate 
that there had been a slight settlement of the east wall, and they 
would probably not have occurred if the west wrall had been 
built upon a similar [foundation to the east, and at the same 
level. It wras because the cross wall was tied into the un
yielding west wrall at one end, and into the slightly settling 
wall at the east, that the cracks had been produced, 
north wall of the low building, containing the second-class bath, 
also showed a very slight crack on its outside. The second and 
more important failure was in the baths themselves, and parti
cularly in the first-class baths. It had arisen from the settlement 
of the floor, especially on the west or river side. The cost of 
making the first-class baths water-tight would be about £350, and 
the second-class £120.

Messrs. Davy Brothers, the Park Ironworks, well known in the 
engineering world, have just held their annual meeting. Their 
trading shows a profit equal to 4 per cent, per annum, and a 
dividend to the (amount has been confirmed, the sum of £1299 
being carried forward. Mr. David Davy, the retiring director, 
re-elected managing director.

South Yorkshire collieries continue to do a large trade with Hull. 
The weight sent to the great Yorkshire port last month was 
156,840 tons, against 122,096 tons for June, 1886; for the six 
months 854,312 tons, against 612,488 for the corresponding period 
of 1886. At the head of the list is Denaby Main Colliery, with a 
tonnage of 18,456 During June the exports to foreign markets 
represented a tonnage of 87,232, against 58,870 for June, 1886; for 
the six months 403,758 tons, against 236,195 for the corresponding 
period of 1886. The principal increasing markets are again 
Russia, France, Germany, Sweden and Norway, Belgium, Italy, 
Denmark, Holland, and Egypt.

The Council of the Sheffield Chamber of Commerce had before 
them on Monday the Customs’ duties of France, Canada, and 
Uruguay. A memorial had been drawn up by the Sheffield Cham
ber and presented by the Association of Chambers of Commerce to 
the Secretary for Foreign Affairs, and in it wras set out a 
memorandum by Mr. J. A. Crowe, commercial attach^ to 
the French Embassy. This memorandum practically admitted 
that the complaints were well-founded, and stated that the pre
sent temper of the French Parliament, in all matters of commerce, 
precluded the hope of any concession, and especially called atten
tion to the fact that England, in her relations with France, 
has only most-favoured nation treatment by virtue of a law 
which can be repealed at a moment’s notice. The Chamber passed 
a resolution viewing with great regret the proposal of the Canadian 
Government to impose prohibitory duties upon iron and steel, being 
clearly of opinion that such a course must inevitably be highly 
injurious to the trade of both Canada and of this country. At the 
request of the British Iron Trade Association, the Chamber agreed 
to memorialise the Canadian Government, through the Colonial 
Secretary, against the proposed duties. A letter was read from the 
Secretary of State for Foreign Affairs, enclosing a detailed report 
by the authorities of Monte Video, with reference to the unfair 
duties charged in that country upon the goods of Messrs. Joseph 
Rodgers and Sons, the well-known Sheffield cutlery-firm. The Monte 
Video authorities justified the position they took, on the ground 
that the goods of Messrs. Rodgers wTere of the best quality, and 
consequently of the largest value.

A communication has been received in Sheffield from the newly- 
established British Chamber of Commerce in Turkey, having its 
headquarters at Constantinople. This Chamber has communicated 
with Sheffield, offering to protect the interests of British traders in 
that country. A motion has been passed by the Sheffield Chamber 
welcoming the announcement of the inauguration of the British 
Chamber in Turkey, and reciprocating its offer of assistance in any 
manner within its power.

An important letter has been received from Col. Nepean, 
Director of Army Contracts, requesting the Sheffield Chamber of 
Commerce to inform the Foreign Secretary whether a desire is 
prevalent among manufacturers in the Sheffield district for the 
publication of the prices quoted in the accepted tenders for 
Government contracts. The matter w’as fully considered, and the 
Chamber has decided that it is not desirable to publish such 
prices.

mon
cent, in value. The largest ratio of increase has been in railroad 
iron. There is an increase of about 17 percent, in the value of the 
month’s exports of bar and angle iron, and in wire 20 per cent. 
Old iron has advanced 4 per cent., steel unwrought 50 per cent., 
and tin unwrought 12 per cent.

The following table succinctly shows the direction in which the 
improvement has appeared:—

Month of June.
1887.

£264,101
130,052
463,902

54,250
18,870

326,546
289,222
56,242

216,868
53,182

416.820
685.821 
247,757

1886.
.. .. £254,090 ..
.. .. 109,949 ..
.. .. 361,274 ..
.. .. 43,774 ..
.. .. 193,024 ..
.. .. 316,396 ..
.. .. 295,622 ..
.. .. 49,159 ..
.. .. 116,210 ..
.. .. 47,235 ..
.. .. 533,950 ..
.. .. 694,704 ..
.. .. 317,055 ..

Pig and puddled 
Bar, angle, <fec.
Railroad .. ..
Wire..................
Telegraphic ditto 
Cast and wrought 
Hoops, sheets, &c 
Old iron ..
Steel, unwrought 
Tin, unwrought 
Tin-plates .. ■ ..
Machinery.. ..
Steam engines..

In the heavy hardware trades of Birmingham there are some 
considerable orders under execution for India, Australia, and South 
America, which will keep the manufacturers concerned steadily 
going for some weeks to come. The Cape trade has shown 
siderable animation of late, and the improvement continues, 
particularly as regards rail-way material and machinery. For 
India, Burmah, and China, also, railway material and machinery 
are in good request. Continental requirements for some time past 
have been much under the average for general hardware, but 
machinery is still going in considerable quantities to all the prin
cipal European markets, and the United States orders for machinery 
have increased very considerably of late.

Two colliery accidents occurred on Tuesday night, one at the 
Glasshouse Pit, Chesterton, North Staffordshire, and the other at 
the Hamstead Colliery, West Bromwich. At Chesterton, the 
brickwork of a downcast shaft fell and stopped the ventilation of 
the mine, thus placing the lives of about 400 men in peril. They 
were, however, got safely to bank. Two miners at the Hamstead 
Colliery were overwhelmed by a fall of coal, and on being extricated 
one of them succumbed to his injuries.

The gas question at Wolverhampton has assumed a peculiar 
phase. The town is supplied by a private company, but as their 
price of 2s. 6d. per 1000 cubic feet, which they are resolute in 
refusing to abate, compares unfavourably with the Is. per 1000 
charged by Birmingham to Wednesbury, the Wolverhampton 
Corporation are making preliminary negotiations with a view to 
being supplied with gas by Birmingham under the same terms with 
which Wednesbury is now being treated.

con-
more
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NOTES FROM LANCASHIRE.
{From our own Correspondent.)

Manchester.—With the exception that an occasional little out
burst of buying helps to relieve the monotony of the persistent 
depression which has been the prevailing characteristic of the iron 
trade of this district for so long past, it can scarcely be said that 
there is any really material change to report. Last week there 
was a moderate amount of buying going on in pig iron, with also 
more business stirring in finished iron, but the limited wants of 
consumers are very speedily satisfied, and the market quickly 
relapses again into its normally stagnant condition. The only 
satisfactory feature is that prices seem to have got on to a fairly 
steady basis, and if they do not show any appreciable advance 
they do not get any lower. Both in common pig iron and hema
tites makers appear to be firm at current rates, and in some 
instances do not seem disposed to take quite such low figures as 
they have been doing recently. The same may be said with regard 
to finished iron, which is now being held more closely to what in 
some measure have only been nominally quoted rates. If this posi
tion can be maintained, it may, of course, be made the starting 
point for some upw-ard movement directly that any real improve
ment manifests itself, but the necessary improvement in trade is 
still wanting.

There was only a moderately attended and very dull iron market 
at Manchester on Tuesday. The little extra buying which took 
place last week was not followed up, and there was only a very 
small inquiry generally. Any actual business there was doing was 
for the most part confined to small odd lots, which are generally 
to be picked up in the market, but which have really little or no 
connection with what may be termed the staple requirements for 
ordinary consumption. Although there is some underselling in 
pig iron, prices, so far as makers are concerned were generally 
steady. Lancashire makers still hold to about 38s. 6d. for forge 
and 39s. 6d. for foundry, less 2\, as their list rates for 
delivery equal to Manchester, and although in the face 
of the much lower prices at which some of the district brands 
can be got, they are quite out of the market, they show no disposi
tion to give way to any material extent. They would probably be 
prepared to entertain offers at about 6d. per ton under their quoted 
rates, but this does not meet the views of buyers, and the result is 
that in the open market local makers are at present selling little or 
nothing. For Lincolnshire iron the average figures are about 
36s. 6d. for forge, and 37s. to 37s. 6d. for foundry, less 2h, delivered 
equal to Manchester; but even at these low prices business is diffi
cult. In outside brands offering here, there is some underquoting 
by merchants, but not to any great extent, and makers’ prices 
remain firm, 43s. 4d., net cash, being still the minimum quoted price 
for good named foundry brands of Middlesbrough delivered equal 
to Manchester.

The leading hematite makers are also very firm at the full prices 
which have recently been quoted, and except that merchants here 
and there might be disposed to book an order at a lower figure, 
53s. to 53s. 6d., less 2$, represents the current market price for 
good No. 3 foundry qualities, delivered into the Manchester district.

In the manufactured iron trade, although there is no really very 
appreciable actual improvement, a steadier tone is being maintained 
in prices, partly as the result of some increased buying recently, 
and partly owing to a restricted output consequent upon regular 
operations at the forges having been interfered with recently by the 
hot weather. For delivery into the Manchester district, £4 17s. 6d. 
per ton is now the minimum quoted price for bar, with makers in 
some instances holding for £5 per ton; hoops, £5; and sheets 
£6 5s. for local, to £6 10s. per ton for good South Staffordshire 
qualities.

In the condition of the engineering trades there is still no very 
material change to report; although, as I have previously stated, 
there seems to be more inquiry stirring, this does not develope into 
any really appreciable improvement in the general condition of 
trade, and the excessively low prices at which any work that is to 
be got continues to be sought after, are only too plainly an evidence 
of the keen struggle which many engineering concerns are carrying
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THE NORTH OF ENGLAND.
{From our own Correspondent.)

There is nothing special to notice in connection with the 
quarterly meeting of the Cleveland iron market, which was held at 
Middlesbrough on Tuesday last. The attendance was poor and 
the tone less cheerful than might have been expected. Buyers 
continue to watch the.Glasgow market closely, and do not fail to take 
notice of the continued weakness thereof. They are confident that
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opening takes place the better. It is likely that the event will 
occur about the end of the month, and is expected to be accom
panied with considerable demonstration. The extension will give 
30 per cent, increase in dock capacity. This, singularly enough, 
exactly amounts to the percentage increase which has taken place 
under the new management, as a glance at statistics will show. 
Swansea showed a total slightly above 25,000 tons, Newport about 
an average, but the coasting a little less. This is not to be sur
prised at, as the house coal trade is dull, and has nothing of the 
vitality shown by the steam coal. Even the small steam is in 
much better favour than it has been, and an advance of 3d. to 6d. 
per ton is being generally exacted. The ruling price for best 
samples is 5s. 3d. per ton. This is quite a bound from late quota
tions, for at one time prices seemed to be gravitating down to 4s. 
Best steam coal prices are well maintained ; current quotations, 
9s. 6d.

Next year promises to change the course of trade somewhat from 
the Rhondda. The progression of the Barry is steady, and con
tinuous, and though little has been said of late, a good deal has been 
done towards the Rhondda and Swansea Railway. The great 
undertaking of the line is the tunnel, which I am assured is almost 
half completed.

Sinking operations have been commenced at Tynygraig, between 
Ystrad Mynach and Caerphilly, under the direction of Mr. Gallo
way, of Cardiff, the engineer to the company—the Llanbradach. 
This is a new coalfield, on the side of the Rhymney and Great 
Western lines. The contract for sinking has been given to Mr. 
Coulson, of Cumberland.

House coal is being quoted at 8s. Coke is quoted at 14s. and 
16s., according to quality. Pitwood is weaker, and 15s. is a com
mon

whose stock had run very low, the consequence being that the 
rolling mills have lately received orders enough to keep them 
nearly all actively going for some length of time to come, and 
they insist on six weeks’ terms of delivery in most cases. 
Girders have gone up a few marks per ton, and the con
vention has raised the base price of plates from M. 145 to 150, 
otherwise there is no alteration to note in the condition of 
either the plate or sheet trade. Wire rods continue exceptionally 
dull, and it is only in steel rods that there is any demand worth 
speaking of. The steel works are sufficiently engaged, hut they 
are being exercised by news from Belgium that a meeting had 
lately been held at Brussels wherein a fresh plan had been resolved 
upon for making commercial war upon them on their own ground 
with regard to rail tenders. The constant dread of this com
petition naturally keeps prices down here, but it seems strange 
that there should be no profit on rails at, say, M. 110 average 
price, when they can be sold in England at £4 2s., or M. 83 
to 84 p.t., the raw materials being, if anything, cheaper 
here than there, to say nothing about the rate of wages in 
the two countries. The present base price quotations are- 
merchant bars, M. 112 ; angles, 111 to 115; hoops, 115; Bessemer 
billets, 110 to 112; plates, 5Jj m.m., and above 150 ; sheets, 125 to 
127 ; iron wire rods, 110 ; steel ditto, 108 to 110; drawn wire in 
either metal, 125 to 128 ; light rails, 110; heavy sorts at tenderings, 
ranging 109 to 112 p.t., all at works. The foundries and machine 
shops are a little better off for orders, but at the accustomed 
depressed prices. The metal founders were mostly fully employed 
during June, and if copper continues to rise, the prices of the 
finished goods, it is hoped and expected, will take a rise too, and 
not before it was needed. Castings in bronze cost M. 1 '50; phos
phor bronze, 1 '60; and in red copper, also 1 '60 p. ko.

The vice, steel spade and shovel, and manufacturers of other 
such-like hardware, have come to a common understanding to 
arrest the downward tendency of prices, caused by insane compe
tition, which had got down below par.

No very large sales of ores were effected at Bilbao last week, 
yet prices are firm—Campanil 6s. lOd. and 7s. 2d.; first quality red 
ore, 6s. 6d. to 6s. 9d. a ton. The shipments amounted the week 
before last to 92,537 t. and would have been larger had there been 
more vessels to hand, and last week to 49,000 t. Shipments this 
year till 2nd July, 2,255,2091.

The French iron market remains in a very dull and unsatisfactory 
condition. The Paris houses depress the prices, and this affects 
them all throughout the country, and they can nowhere be brought 
to make a rise either by works or dealers. Girders are being sold 
at 120f. tol25f., merchant iron at 130 to 135 p.t. The foundries and 
constructive shops are also only poorly supplied with work and the 
small hardware industries loudly complain.

The Belgian market continues quite firm, and for some branches 
orders come in abundance, only the constructive shops are just now 
ill supplied with work. Very large orders for girders and bar iron 
come to hand, a great part of the former for England and South 
America, all of which tends to encourage a rise in prices, those 
fixed at the last convention meeting remaining unchanged and 
being now paid. Forge pig is noted firm at 42f.; best sorts at 
Charleroi 50, down to 40 for mottled. The coal market is un
changed ; coke firm at ll'SOf. p.t.

prices will have to be further reduced here, and meanwhile hold 
back their orders, consequently business is almost stagnant. As 
regards merchants’ quotations, No. 3 g.m.b., for prompt delivery, 
remains at the same price as during the last three weeks, namely, 
34s. 6d., but one or two small lots are said to have been sold at l^d. 
less. Makers will not accept less than 35s., which is also merchants’ 
price for delivery over the next three months. Forge iron is 
what more plentiful than it was, the demand from finished iron 
makers being less owing to the hot weather. The value is now 33s. 
per ton, or 6d. less than a week ago.

There is at present but little inquiry for warrants. They were 
offered at Glasgow on Tuesday at 33s. 6d. per ton.

The stock of pig iron in Messrs. Connal and Co. ’s Middlesbrough 
store was on Monday last 335,959 tons, which represents a decrease 
of 894 tons during the week.

Exports of pig iron from Middlesbrough show some improve
ment this month. The quantity sent away up to Monday evening 
was 28,530 tons, as against 25,386 tons in June.

Inquiries for finished iron are few and far between. The com
petition for orders is very keen, but notwithstanding this, prices 
remain as last quoted. The men are working very irregularly 
owing to the hot weather.

The certificate of the accountant to the pig iron trade, which 
has just been issued, shows that the invoice price of No. 3 Cleve
land pig iron during the past three months was 33s. 2‘68d. per ton. 
Blast furnacemen’s wages will remain unaltered, but miners will 
receive an advance of H per cent.

The smelters in the south of France must surely be in a bad way, 
when the owners of the minerals with which they have hitherto 
been supplied, have to come to England to try and find a market 
for them. This'is surely a very similar proceeding to carrying coal 
to Newcastle. Nevertheless it is a fact that it is being done at the 
present moment. A firm of merchants at Marseilles, to whom is 
entrusted the sale of a quantity of iron ore produced within eighty 
miles of that town, has been writing letters to English consumers 
with a somewhat pitiful story. They say that French blast furnace 
proprietors have hitherto taken all that they could supply ; but 
lately most of them have been compelled to suspend operations. 
That consequently they are able now to export a considerable 
quantity of their native iron ore, which is of a very high quality, 
and about equal in metallic iron to that produced at Bilbao. They 
desire to find fresh markets for this ore ; but, unfortunately, the 
prices they expect, f.o.b., at Mediterranean ports, are considerably 

of what Spanish ore can be bought at, delivered ex ship 
at English ports. It is sad to find our French neighbours, in 
the iron trade, as badly off as we are in England, notwithstanding 
the difference in our respective commercial policies. Many people 
think that the depression which has lasted so many years in 
the British iron trade is due to our one-sided free trade notions, as 
they are called. Whether that be so or not, it seems tolerably 
clear that the French iron trade, which is conducted on exactly 
opposite principles, is in no better position. The French not only 
prevent as far as possible the importation of British iron goods of 
all kinds, but they give bounties to encourage shipbuilding and 
shipowning in France, to an extent which makes those industries 
more or less artificial ones. Yet the result they anticipated does not 
seem to have taken place. Shipowning and shipbuilding in F ranee are, 
if possible, more depressed than in England, and Frenchmen seem to 
object to build or to own more ships, notwithstanding the encourage
ment which the State gives them. But it could scarcely have been 
anticipated that our protectionist neighbours would have been 
forced to come to us to sell their minerals, because their home 
consumers were everywhere stopping their works. Such a confes
sion of weakness was scarcely to have been foreseen, and perhaps 
would not have been made if it had occurred to them how we 
should regard it. But necessity knows no law. At any rate, it is 
certain that French ores have no chance to find a market in 
England as against those of the North of Spain.

some-

quotation ; best, 3d.
The question of pitwood is one likely to come more prominently 

to the front in a little time. It is stated that Canada has only a 
supply for a few years, and there seems to be scarcely any cultiva
tion of pitwood in this country, though there are millions of acres 
of waste land where it might well be grown. Some have suggested 
hollow steel tubes with wooden caps, but the cost would be a 
drawback.

Steel rail quotations now are about £4 7s. 6d.
I am sorry to report badly of the rail trade, from one cause or 

another. Two good cargoes appear to be the principal features 
last week ; one of 1000 tons rails to New York from Newport, 
Mon., and another of 1100 tons to Colombo.

Ironmasters regard the signs of trade as moderately good, but 
the drought has done a good deal of mischief, and very few works 
have remained unaffected. The principal part of Dowlais works is 
stopped, and prospects are as gloomy as ever. The slight rain that 
has fallen has done nothing towards filling the ponds. In the 
Swansea District, where water has been in great need, the action 
of the authorities may be taken as a practical sarcasm against 
engineers in general. They have gone back to the primitive system 
of getting water, and re-opened about thirty wells which formerly 
supplied the town. Merthyr ran to within a fortnight of exhaus
tion from its reservoir, a leak having existed for a very long time, 
which has defied correcting, except in part, and that only lately. 
The cause of the leak is a lesson to engineers. The compensatory 
reservoir is sunk, in part, into the carboniferous limestone, and, as 
shown by the strata at the side, there is a fault or slip which is 
evidently continued through the bed. Sinking a few hundred 
yards higher up the valley, as any geologist would have advised, 
would have prevented this. The drought will have done good ser
vice if it awakens prudential measures for securing a good supply in 
future in all large towns.

The “Swansea Exchange” is now an accomplished fact. It is 
held every Tuesday, and judging from the number of tin-plate 
manufacturers and others attending, the weekly meeting will be 
just the thing needed. It may be of interest to give a few of the 
ruling quotations. Bessemer pig iron was 47s. to 47s. 6d.; Middles
brough No. 4 forge, 33s.; No. 6 foundry, 34s.; Scotch, 42s. l^d.; 
steel bars, £4 15s.; blooms, £4 5s.; steel rails, £4 7s. 6d.

The tin-plate trade is firm. Makers are well sold, and do not 
accept any but current quotations, and in some cases are even 
indifferent about working for forward delivery. Some degree of 
quietness has in consequence characterised sales, buyers hanging 
back a little, but it is not likely that any reduction will take place. 
Birmingham meeting will certainly follow in the track of that of 
Middlesbrough, which was firm. Tendency is clearly upward.

Present prices of tin-plates are: Cokes, 13s. 6d. to 14s.; 
Bessemer, up to 14s. 3d.; Siemens, as much as 14s. 6d. The 
stocks are clearing rapidly, and only 89,750 boxes remain in Swan
sea. Large shipments have been made of late, and this week 
will witness a “big” total. Last week 1000 tons went to New 
York, and 1800 to Philadelphia and Baltimore.

Imports were large of iron and steel in the Monmouthshire dis
trict. The tin-plate trade is satisfactory.

A meeting of tin-plate workers this week at Pontypool decided 
to subscribe 6d. per week each member towards a fund for trade 
combination and assistance.

There is an issue of £300,000 Cardiff Corporation stock going on 
by the London and Westminster Bank. The issue is to provide 
against the expenses of the new waterworks, &c., and will bear 
3| per cent, interest redeemable.

more.
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LAUNCHES AND TRIAL TRIPS.
H.M.S. Undaunted (12) belted cruiser, steamed out of Plymouth 

Sound into the Channel recently for a final contractor’s four hours’ 
trial of her machinery with forced draught. The vessel was in 
charge of Captain H. H. Rawson, C.B., the navigation was con
ducted by Lieutenant E. Leak, and the officials from the Admiralty 
present were Mr. Thos. Soper, engineer from the steam branch of 
the Admiralty; the builders were represented by Mr. J. P. Hall, 
engineering manager; Mr. H. Williams, chief inspector of machinery; 
and Mr. C. Rudd, second assistant to the chief engineer of the 
dockyard on behalf of their respective departments; on behalf of the 
ship, the trial was watched by her chief engineer, Mr. E.Norrington, 
and Mr. C. G. Nicholls, constructor, was present to represent the 
constructive department of the dockyard. The vessel was ballasted 
with heavyweights in order to bring her down to her deep load line 
draught, the same as if she had all her stores, guns, ammunition, 
coals, and crewon board ready forsea. Her draught of water forward 
was 20ft., and aft 22ft. The result of the trial was as follows:— 
Starboard engine horse-power, 4204; port engine horse-power, 
4398; for both engines 8602, or 102 over the power contracted for, 
which was 8500. The highest power obtained was 9020, or 520 
above what was contracted for. The speed of the ship on the 
measured mile was 19*4 knots per hour, which is the highest speed 
attained by any of her Majesty’s heavily-armed ships of war. The 
wave line was measured, and the curve proved that the protective 
belt was above and below the water line in the position as originally 
intended in the design. The stability of the ship was most satis
factory, and the machinery worked admirably throughout. The 
ventilation of the ship was also exceedingly satisfactory. The 
Undaunted is the second of five vessels of the same class ordered 
about two years ago by the Admiralty. Messrs. Palmer and Co. have 
done important work in completing the two vessels entrusted to 
them to build, and which are the first two of the five. They have 
thus completely demonstrated how rapidity of construction and 
excellence of workmanship can be easily combined. This vessel 
previously had a natural draught trial on the 5th inst., when she 
attained a speed of over 17 knots, and indicated 5640 horse-power 
during the four hours’ run, the maximum horse-power being 5890, 
or 390 horse-power above the contract, which was 5500.

Messrs. Raylton, Dixon, and Co. have launched a steel steamer, 
named the Tartar, which has been built for Messrs. Gellatly, 
Hankey, Sewell, and Co., London, for their China trade. Her leading 
dimensions are 332ft. over all, breadth 38ft., 27ft. depth moulded. 
She is built on fine lines, and will have a carrying capacity of over 
4100 tons of tea. She has long bridge, top gallant forecastle, poop 
aft for accommodation of passengers, her officers and engineers 
being arranged under the bridge. Water ballast in double bottom 
in after hold and under engines, teak decks especially strong, and 
ample cargo discharging gear, makes her a ship especially adapted 
for this particular trade. She will be fitted with engines by 
Messrs. Thos. Richardson and Sons, of Hartlepool, built on the 
triple expansion principle, having cylinders 26in., 42in., and 69in., 
and 42in. stroke, capable of developing 1700 indicated horse-power.

The steamship Benholm, which was launched by Messrs. Craig, 
Taylor, and Co., shipbuilders Stockton-on-Tees, for order of 
Mr. Joseph Hoult, of Liverpool, had a most successful trial trip at 
sea last week, a speed of over 10 knots having been attained. She 
is built for the Demerara sugar trade or American cotton trade. 
She is fitted with triple-expansion engines, with cylinders 18in., 
29in., and 48in. by 36in. stroke, pressure 1501b., by Messrs. Carr 
and Co., Sunderland. Both ship and engines performed the work 
very satisfactorily.

On the 6th inst., Messrs. Edward Withy and Co., West Hartle
pool, launched the steel screw steamer Picton, built for Messrs. R. 
Ropner and Co., West Hartlepool. She is a vessel of 300ft. in 
length, with a large deadweight carrying capacity and built to 
100 A1 class at Lloyd’s. The vessel has a long raised quarter-deck, 
short poop, long bridge house and a top-gallant forecastle, and is 
built on the web frame system. The main, bridge, and quarter
decks are of iron and steel, the charthouse, cabin skylight, engine 
room skylight, bulwarks, rails, galley, grain divisions, and four 
watertight bulkheads of iron. The steamer is fitted with Withy 
and Sivewright’s patent improved cellular double-bottom for water 
ballast all fore and aft; four steam winches, patent windlass, and 
two donkey boilers, by Clarke, Chapman, and Co., stockless anchors, 
hauling up into hawse pipes; hand and steam gear amidships, by 
Davis and Co., and Hastie’s right and left-hand screw gear aft. The 
vessel is rigged as a two-masted fore-and-aft schooner, with iron 
lower masts, and she will be fitted with triple expansion engines by 
Messrs. Blair and Co., Stockton-on-Tees.

NOTES FROM SCOTLAND.
(From, our own Correspondent.)

The Glasgow pig iron market has lacked animation in the past 
week. There is to some extent a continuance of the reports as to 
the receipt of orders from America and Canada, but on account of 
the very unsatisfactory shipments these rumours have scarcely any 
effect on the market. It is a fact, however, that makers are 
obtaining American and Canadian orders, but they are generally 
small, and not such as to indicate any marked improvement in the 
demand. The amount of the output has been slightly increased 
since last report by the putting in of three furnaces—one at Gart- 
sherrie, one at Eglinton, and one at Summerlee. A furnace has 
been extinguished at Carnbroe, but the total blowing is eighty- 
three as against eiglity-one in the preceding week. Considerable 
additions continue to bo made to the stock of pig iron in Messrs. 
Connal and Co.’s Glasgow warrant stores.

The market value of makers’ pigs are as follows:—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 49s. 6d.; No. 3, 44s. 6d.; Colt- 
ness, 54s. 6d. and 45s.; Langloan, 50s. 6d. and 46s.; Summerlee, 
52s. 6d. and 43s. 6d.; Calder, 49s. 6d. and 42s. 6d.; Carnbroe, 
44s. and 40s. 6d.; Clyde, 46s. 6d. and 41s. 6d.; Monkland, 43s. 6d. 
and 39s.; Go van at Broom ielaw, 43s. 6d. and 39s.; Shotts at Leith, 
49s. 6d. and 45s. 6d.; Carron at Grangemouth, 52s. and 44s. 6d.; 
Glengarnock at Ardrossan, 48s. 6d. and 41s. 6d.; Eglinton, 43s. 3d. 
and 39s. 3d.; Dalmellington, 44s. and 40s. 6d.

In the malleable iron trade, business has been comparatively 
quiet, but there is steady and increasing activity in steel. Messrs. 
Merry and Cuninghame have obtained several fresh orders both 
for home and American consumers, and have advanced the prices 
of basic steel blooms 2s. 6d. per ton.

The shipments of iron and steel manufactured goods from 
Glasgow in the past two weeks were £11,240 worth of locomotive 
engines and tenders for Huelva, £6500 ditto to Rangoon, £9500 
marine engines to Bremen, £3800 ditto to Rangoon, a barge worth 
£3750 to Calcutta, a steamer and engines £7300 to Egypt, machinery 
to the value of £8160, sewing machines, £3112, steel goods £17,382, 
and general iron manufactures £43,100.

The Eglinton Iron Company have abandoned their clay-land 
ironstone mines in the lands of Todhills, Kerslands, and Brownhill, 
and are now removing their machinery from these pits; and Messrs. 
Merry and Cuninghame, who a year ago gave up Ryesholm pit, are 
about to close that at Highfield. These stoppages will cause not a 
little inconvenience and possibly distress to the mining communi
ties of the parishes of Kilbirrie and Dairy.

The miners em 
companies have
been on strike during the week in consequence of a reduction that 
has been made in their wages. This reduction has been rendered 
necessary by the unprofitable nature of the oil trade, in which 
great losses have been sustained by the companies in the past year. 
In the case of the Bloxham Oil Company, the miners have resolved 
to resume work and renew the strike two months hence, when they 
think they will have a better chance of success.

There has been a fair business in the shipping department of the 
coal trade in the past week, but the inland inquiry is very poor, in 
consequence of the stoppage of factories for the holidays.

With reference to the general reduction in the colliers’ wages, 
the Central Board of the Lanarkshire Miners’ Association have re
solved—“That, looking to the reduction of wages and depressed 
rates of coal values, we strongly urge that all districts of the 
county resort to the old policy of restricted darg, eight hours a day 
and five days per week.”

NOTES FROM GERMANY.
(From our own Correspondent.)

It is difficult to give a general opinion on the state of the 
Rhenish-Westphalian iron market just at present, for whilst in 
rolling mill products the tone is better than it was, the condition 
of the pig iron business has remained almost unchanged. In addi
tion to this, the air is still so full of conventions, either definitely 
settled or just on the point of being so, that until the buyers 
kqow what is ultimately to be the upshot of all this unrest 
it is not likely that a steady, pronounced trade will be esta- 

The middle German group of wrought ironworks 
on the 5th inst. formed a convention at Hanover; so now 
there are three actually established, and there is a serious 
talk of the south-west or Saar group also forming one; so when 
this takes place the whole of this branch of the trade will be 
under syndicates, all of which will then probably join hands, which 
must in one way or another materially change the condition of the 
market for wrought bar iron, including also that of wire rods, a 
convention of rollers of them having also been established within 
the last few days to regulate import and export prices. Dortmund 
has now been fixed upon for the chief office for the western group, 
and not Diisseldorf, which would have been more central and a 
better place.

Silesian rolling mills are also very satisfactorily engaged on every 
kind and section of iron, but the forge pig market is nevertheless 
very dull, on account of not knowing yet where to place the surplus 
make ; but all the better qualities of pig iron find a ready sale. 
The former is noted M. 43 to 44 ; the latter, 48 to 50 p.t.; whilst 
bars cost M. 127 '50 ; superior sorts, 130 to 140 ; and plates, 150 to 
160 p.t., base price.

In the western districts ores, which for some time past have been 
neglected, are improving in price now old stocks are decreased, and 
have gained 3d. to 4d. a ton. They now stand at from M. 8 to 
10-60, according to sort and quality, on trucks at station. The pig 
iron convention at their meeting on the 2nd inst., resolved to 
make no change in the minimum prices ruling last quarter, 
which indicates a little more confidence in the situation; and 
in the Siegerland a rise of M. 1J to 2 has been demanded 
for forge pig. There is a moderate sale of high-percentaged 
spiegel, with a demand for very speedy delivery, but in other sorts 
little is doing. M. 50 to 50^ is noted for that containing 10 to 12 
p.c. Mn., with 2 to 3 extra for higher qualities; best forge fetches 
40 to 43‘50; foundry, 49 to 55 the 3 Nos.; Bessemer, 50 to 51; 
basic, 41 to 42; Luxemburg forge, 32 to 33 p.t. at works. The 
raising of the price of bar iron has given an impulse to buyers,

blished.

ployed at the shale pits of the Scottish mineral oil 
been working irregularly, and some of them have

WALES AND ADJOINING COUNTIES.
(From our own Correspondent.)

Another good week has been enjoyed in the steam coal trade, 
Cardiff totalling over 170,000 tons. At this rate the Bute Dock 
extension will become an urgent necessity, and the sooner the
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9551. Tack or Nail-strip Making Machines, H. H. 
Lake.—(G. W. Copeland, United States.)

9552. Shaft and other Couplings, L. Wetzell, London.
9553. Weighing Machines, W. Defries, 0. Eckenstein, 

and V. I. Feeny, London.
9554 Traction and Self-moving Engines, T. Cooper, 

London.
9555. Ordnance, G. Quick, London.
9556. Appliance for Carrying Anglers’ Nets, A. J. 

Adams, London.
9557. Lasting Machines for Boots and Shoes, H. H. 

Lake.—{G. IV. Copeland, United States.)
9558. Ball Axle Arm and Box for the Wheels of 

Vehicles, C. E. Jackaman, London.
9559. Securing in Position Articles Exhibited for 

Sale in Shop Windows, J. Bruce, Birmingham.
Fastenings for Cuffs, &c., W. West, London. 
Ordnance, M. Gledhill, London.

9562. Organ, iic , Keyboards, 1!. Smith, Glasgow.
9563. Detaching Horses from Vehicles, J. Iliisch- 

feld, London.
9564. Ordnance, M. Gledhill, London.

three, nor more than seven; qualification, 200 
shares; the subscribers are to appoint the first; 
remuneration, £1200 per annum. The chairman 
of the local committee at Sydney will be entitled 
to £300 per annum, and each ordinary member 
of such committee to £200 per annum.

THE PATENT JOURNAL.AMERICAN NOTES.
(From our own Correspondent.)

New York, June 30th.
Rail-brokers received instruction to-day from 

railway builders in the South-western States to 
make cable inquiries for prices for September and 
October deliveries of rails at Now Orleans, Gal
veston, and San Francisco. Pennsylvania buyers 
have made inquiries for Bessemer, Spiegel, and 
rail blooms. It is rumoured to-day that a specu
lative movement is to be attempted in copper, but 
the best authorities in copper ridicule the sugges
tion. Railroad earnings are increasing in the 
States west of the Hudson River. Traffic is unex
pectedly large. Rolling stock is scarce and large 
contracts have been placed for coal, lumber, and 
general freight cars. The consumptive capacity 
of the country is increasing, and prices are firm 
in most channels. Railroad builders have 8000 
miles of road under contract for the next six 
months. Only 1700 miles of main track have been 
laid so far. The abundance of money is helping 
promoters of a multitude of new enterprises. 
Business in building material, such as lumber, 
stone, &c., is very active, and the excess in value 
of operations undertaken in thirty cities is found 
to be 30 per cent, greater than for the first half of 
last year. Shipbuilding is increasing, but is con
fined to the construction of small craft for coast
wise service. The wheat, corn, and cotton crops 
are large. Lumber is in active demand for ex
port. The blast furnace output will be 10,000 
tons per week greater in six months. Six steel 
mills are under construction, to be completed next 
winter. Labour agitations are in progress in the 
iron trade for a 10 per cent, advance, and at this 
hour a strike is threatened, but the market is too 
bare and consumption too heavy for a prolonged 
suspension.

Condensed from the Journal of the Commissioners of 
Patents.

Application for Letters Patent.
*** When patents have been “communicated” the 

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

Kimberley United Diamond Mining Company, 
Limited.

On the 6th inst. this company was registered, 
with a capital of £250,000, in £10 shares, to acquire 
the diamond mines known as Octahedron Mine, 
Hall’s Claims, the North-West Company’s Claims 
and the South-West Company’s Claims at Kim
berley, Cape Colony. The subscribers are
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9464. Expansible Sockets, E. Porte and A. Josseron, 

London.
9465. Pumps, G Blackwell, London.
9466. Lifts, W. P. Gibson, London.
9467. Straw Hats, W. Vero, jun., and W. Bussey, 

London.
9468. Red Azo-colour, T. R. Shillito.—(/. if. Geigy, 

Switzerland.)
9469. Washing and Rinsing Plates, 4c., G. W. B. 

Crees, London.
9470. Connecting Bars, &c., C. Bennett, Northamp

tonshire.

9560.
9561.

Shares.
J. F. Gordon, 34, Clement’s-lane, merchant..
F. J. Mirrilees, 31, Hertford-street, Mayfair,

shipowner........................................................................
John Napier, 6, Audley Mansions, Grosvenor-

square, shijiowner ...................................................
C. W. Stronge, C.B., 9, Osnaburgh - terrace,

Regent’s Park...........................................................
*C. Howard, 17, Philpot-lane, shipowner .. ..
W. Borders, 3, Fenchureh-street, secretary ..
J. Smith, 3, Fenchurch-street, secretary

1
1
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9565. Ascertaining Condition of Pipes, &c., W. II. 

Beck.— (A. Kaiser, France.)
9566. Locomotion, 1). Cockshaw, Glass Houghton.
9567. Wedges, A. B. Baylisand E. Wa’ker, Rotherham.
9568. Furnaces, N. C. F. Jochumsen.—(i. Hansen, 

Dcvi'iiiciv/c )
9569. Raising the Pile of Sealskin, &c., H. Lister, 

Halifax.
9570. Compensating Apparatus, H. Williams, G’asgow.
9571. Miners’ Picks, J. A. Redfearn, Chesterfield.
9572. Utilisation of “FluxSkimminos,” A. E. Tucker 

Smethwick.
9573. Lock Stoppers for Bottles, S and W. Ramsey,

Hull.
9574. Consuming Smoke, J. Hull, Liverpool.
9575. Document Cases, W. P. Thompson.—(L. Field, 

United Slates.)
9576. Locking Safes, W. S. Masters and E. G. Wood, 

Liverpool.
9577. Telescopic Sights, W. J. Jeffery, London.
957S. Unique Bottle Soaker and Case Filler, C. B.

Inman, Hunslet.
9579. Varnish for Lamp Reflectors, F. W. Hayward, 

Norwich.
9580. Ruling Machine, M. J. D. Carter, London.
9581. Nails, E. S. Clark, London.
9582. Coupling, E. Murgatroyd, London
9583. Wood Paving, D. Goddard, Farnham.
9584. Starting Vehicles, J. J. Hooker, II. Leselicr, 

R. G. Schwarz, London.
95S5. Opening Greenhouse Ventilators, R. and C. 

G. Kidd, London.
9586. Obtaining Aluminium and Alloys, A. Mann, 

London.
9587. Stand, D. Freeman, W. H. Foster, and H. Bent

ley, Lozells.
9588. Velocipedes, C. P. Byrne, London.
9589. Velocipedes, C. P. Byrne, London.
9590. Knife Sharpening Machine, B. S. J. Mackay, 

London.
9591. Cans, J. E. A. Gwynne, London.
9592. Sporting Cartridges, M. Tweedie and F. L. 

Muirhead, London.
9593. Fireplaces, H. J. Hansom, London.
9594. Cutting and Paring Leather, C. H. Raeb, 

London.
9595. Eggs, W. Robinson, London.
9596. Racquet Bats, J. Salter, London.
9597. Rolling Mill, S. Duff, London.
9598. Electrical Breaking Contacts, I. A. Timmis, 

London.
9599. Tricycles, J. Wharton and C. W. Hoskyns- 

Abrahall, London.
9600. Directing Light, W. Ilucks, London.
9601. Boilers, J. de Fontaine, London.
9602. Magnetic Curative Appliances, H. W. Call, 

London.
9603. Friction Clutches, O. Reynolds, Manches

ter.
9604. Yielding Couplings for Shafts, O. Reynolds, 

Manchester.
9605. Manufacturing Portland Cement, G. H. Innes, 

London.
9606. Filters, P. Everitt, London.
9607. Combs, J. H. Edmunds, London.
9608. Twin Crank Bicycle, J. Lavery, London.
9609. Compound Engines, 1). Greig and F. J. Anson, 

Leeds.
9610. Self-folding Bags, W. G. Wallis and J. Kirk, 

London.
9611. The Purse Nose-bag, W. G. Wallis and J. Kirk, 

London.
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9471. Casting Metallic Ingots, J. B. D’A. Boulton, 
London.

9472. Skates, J. Sant, Newcastle-under-Lyme.
9473. Gas Engines, A. W. Earnshaw and A. A. Dor- 

rington, Manchester.
9474. Treatment of Ores, J. Parkinson, London.
9475. Portable Tower, J. Whitehead and W. Hay- 

hurst, Burnley.
9476. Driving the Bobbin Rail of Roving Frames,

J. Holt, Manchester.
9477. Brake-holder for Cycles, J. G. Booth, T. 

Thornton, and F. Booth, Bury.
9478. Closing Bottles, F. Ashton, Spilsby.
9479. Planing Wood, M. Sherry, Glasgow.
9480. Driving Gear of Bicycles, J. L. Garsed, 

Halifax.
9481. Stretching Trousers, J. Glendening, London.
9482. Washing Clothes, J. B. Moorhouse and W. W. 

Barraclough, Keighley.
9483. Railway Chair, F. A. Dumford, London.
9484. Ball for Shooting, W. Currie, jun., Edinburgh.
9485. Telephonic Transmitters, J. L. Corbett, Glas

gow.
9486. Cattle Trucks, J. Hood, Glasgow.
9487. Combined Ruler and Calendar, A. S. Goodrich 

and J. J. Moore, London.
9488. Railroad Tie, R. Morrell and E. F. C. Young, 

London.
94S9. Circular Saw Spindles, W. Lee, London.
9490. Facilitating the Starting of Tram-cars, A. C. 

Bluett, London.
9491. Driving Mechanism for Sewing Machines, J. K. 

Macdonald.—(The Singer Manufacturing Company, 
United States.)

9492. Preparing Seaweeds, M. Smout and C. L. 
Smout, London.

9493. Softening Leather, H. H. Lake.—(J. M. Bowers, 
United States.)

9494. Car Wheels, E. Peckham, London.
9495. Car Wheels, E. Peckham, London.
2496. Car Wheels, E. Peckham, London.
9497. Electric Circuits, H. H. Lake.—(/. F. McElroy, 

United States.)
9498. Nail-making Machines, H. H. Lake.—(E. B. 

Park-hurst, United States.)
9499. Drills, A. J. Boult.—(IF. H. Larimer, United 

States.)
9500. Paper-roll Holders, W. P. Thompson —(The 

American Roll Paper Company, United States.)
9501. Furnaces, W. P. Thompson.—(The Aerated Fuel 

Company, United States.)
9502. Percussion Fuzes, H. C. Seddon, London.
9503. Wire Cloth and Carpet Looms, A Knox, Glas

gow.
9504. Window Fasteners, C. D. Norton, London.
9505. Alcoholic Liquors, J. Wetter.—(E. T. Gautier, 

Belgium.)
9506. Hot-air Pumping Engine, P. A. Ktlhne, London.
9507. Table Fountains, A. J. Needham, H. C. Need

ham, and W. C. Needham, London.
950S. Fastenings for Studs, &c., G. Coop, London.
9509. Pin or Match-boxes, J. W. Hunter and J. A. 

Mackay, London
9510. Velocipedes, J. J. Statham, London.
9511. Matches, W. B. Fitch, London.
9512. Pens for Recording Instruments, J. Gordon, 

jun., London.
9513. Nail-rolling Machine, H. E. Fuller, London.
9514. Portable Railway, A. M. Leinwather and H. 

Glaser, London.
9515. Tanning, E. Worms and J. Babe, London.
9516. Oil-cans, A. Moyes, London.
9517. Arc Electric Lamps, F. de Wolffers, London.
9518. Penholders, J. Y. Johnson.—(The Eagle Pencil 

Company, United States.)
9519. Penholders, J. Y. Johnson.—(The Eagle Pencil 

Company, United States.)
9520. Age Calendar, B. Wecksler and M. I. Becker, 

London.
9521. Filter Presses, S. H. Johnson and C. C. 

Hutchinson, London.
9522. Measuring, P. H. B. Bedingfeld and E. Jones, 

London.
9523. Arresting the Working of Knitting Machines, 

H. J. M. Mellor, N. Lowater, and A. Baker, London.
9524. Elliptic Springs, S. Pitt.—(2'. if. Chase, United 

States.)
9525. Printing Machines, J. C. Mewbum.—(J. Der- 

riey, France.)
9526. Ruling M 

States.)
9527. Discharging Meters, A. Springer and W. Kent, 

London.
9528. Link-motion in Steam and other Engines, R. 

Haddan.—(J. Rademacher and F. Voss, Germany.)
9529. Producing Art and other Ornamentations on 

Glass, &c., C. G. Picking and E. Bussy, London.
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9530. Holders for Sewing and Travelling Outfits, 

&c., S. Hahn, Germany.
9531. Apparatus for Printing Floor-cloths, &c., 

E. Webb, Manchester.
9532. Propulsion, <fcc., of Ships, W. R. Bigsby- 

Chamberlain, Eastbourne.
9533. Expander for Breaking Coal, &c., R. Thomp

son, Wigan
9534. Oil-can and Lamp Filler, E. G. Eaton.—(J. 

Lancaster, United States.)
9535. Excavating Apparatus, T. Smith, Rodley, near 

Leeds.
9536. Damping, Gumming, &c., Paper, J. Allen and 

the Allen Machine Company, Halifax.
9537. Promoting Combustion in Boiler and other 

Furnaces, R. Hamilton and T. McKillop, Glasgow.
9538. Calico Printing Machines, R. Hamilton and 

T. McKillop, Glasgow.
9539. Feeding Fuel into Furnaces, W. Davidson, 

Glasgow.
9540. Centre Portions of the Coverings of Down 

Quilts, T. Nicol, Glasgow.
9541. Motive-power from Chemicals by Heat, J. 

Robson and W. J. Cowan, Newcastle.
9542. Dust-pan Improvements, J. Kemp, London.
9543. Sulphate of Ammonia, H. C. Bull and Co. and 

W. E. Sendey, London.
9544. Vent-pegs, S. Smith, Sheffield.
9545. Treatment of Rhinoceros Hide, R. Ward, 

London.
9546. Blast Pipe and Exhaust Arrangement for 

Steam Engines, J. Atkinson, London.
9547. Elastic Couplings, E. Mossberg, London.
9548. Chimneys and Ventilating Shafts, E. J. 

Hurley, London.
9549. Bottle Stopper, T. Judge, London.
9550. Fastener for Attaching Articles to Watch 

Guards, &c., F. Price, London.
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The number of directors is not to be less than 
two, nor more than seven, in addition to the 
managing director or directors; qualification, 
£1000 in shares or stock. The first directors are: 
Sir Donald Currie, K.C.M.G, M.P., Messrs. C. 
Howard and Campbell Wyllie. The company in 
general meeting will determine the remuneration 
of the board.

Midland Uruguay Railway Company, Limited.
On the 2nd inst. this company was registered, 

with a capital of £600,000, in £10 shares, to 
acquire and carry into effect a concession granted 
by the Government of Uruguay for the construc
tion, equipment, and working of a railway between 
Paso de los Toros, on the Rio Negro, and the 
city of Salto, passing through the city of Paysandu. 
The subscrib

NEW COMPANIES.
The following companies have just been regis

tered ers are:—
Shares.Cargo Gold and Antimony Mines, Limited.

This company proposes to carry on the business 
of a mining company, but the registered docu
ments do not afford any information as to the 
locality in which it is proposed to carry on opera
tions. It was registered on the 4th inst., with a 
capital of £100,000, in £1 shares, with the follow
ing as first subscribers:—

D. J. Lanley, 124, King Henry’s-road, Primrose-
hill, N.W...........................................................................

H. Cave-Brown, 9, Cowley-street, Westminster.. 
J. C. Hayne, 17, Comwall-gardens, South Ken

sington ............................................................................
J. W. Curtis, Bromley, Kent ...................................
R. Anderson, Welwyn, Herts.................................
T. O. Chapman, 50, Old Broad-street, solicitor ..
C. Chabot, Talbot-villa, Buckhurst-hill..................
A. J. Kent, 10, Cross-road, South Wimbledon ..

1
1
1
1
1
1
1
1Shares.

W. Powter, 72, Durley-road, Amhurst Park, N.,
secretary .....................................................................

G. E. D. Dumford, Old Charlton, accountant .. 
G. H. Newman, 47, Walterton-road, W., secre

tary.....................................................................................
J. Owen, 127, Packington-street, N., accountant 
A. Evans, 89, Brook-street, Commercial-road,

stenographer .. .. ...................................
C. J. Bosdet, 14, Bayley-street, W.C.........................
C. E. Green, 6, Wells-street, Gray’s-inn, clerk ..

The number of directors is not to be less than 
four, nor more than seven; qualification, 100 
shares; the subscribers are to nominate the first.

1
l
1
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Natural Portland Cement Company, Limited.
Upon terms of an agreement of the 9th ult., 

this company proposes to acquire the business of 
Messrs. Edward Prime, Miller Prime, and Albert 
Prime, of Barrington, Cambridge, cement mer
chants, brick-makers, and lime burners. It was 
registered on the 2nd inst., with a capital of 
£100,000 in £5 shares, and 250 4 per cent, 
debentures of £100 each. The subscribers a re:—

1
1
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The number of directors is not to be less than 
three nor more than nine; the subscribers are 
to appoint the first; qualification, 100 shares. 
The remuneration of the board is to be 5 per 
cent, of the net profits, but is not to exceed a 
sum equal to £500 
but no director is to receive less than £150 per 
annum, and in the event of the percentage of the 
profits being insufficient for the payment of that 
amount, the same will be made up out of the 
assets of the company irrespective of profit.

per annum to each director ;
Shares.

E. J. Suckling, 4, Worship-street, printer’s 
manager ....................................................................

E. B. Howard, 9, Lebanon-street, Walworth,
clerk ............................................................................

F. Burr, 43, Porson-street, Lewisham, clerk
R. H. Gould, 33, Theobald’s-road, clerk................
C. Dunlop, 4, Motley-avenue, Finsbury, printer..
E. Lea, 12, Nicholas-lane, clerk...................................
J. Jackson, Northwich...................................................

1

1
1
1Eureka Refrigerating Company, Limited.

This company was registered on the 2nd inst., 
with a capital of £100,000, in £1 shares, to pur
chase the patent rights of Frank Albert Smith, 
for improvements in refrigeration, and in appa- 

for the manufacture of ice.

1
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The number of directors is not to be less than 
three, nor more than nine, the subscribers are to 
appoint the first ; qualification for subsequent 
directors, 100 shares; remuneration—chairman, 
£150 per annum ; each director, £100 per annum. 
The board will also be entitled to a bonus of 5 per 
cent, upon all profits after the shareholders have 
received 10 per cent.

The sub-ratus 
scribers are:— 12,&25a. Steam Engines, T. Mudd, Liverpool, Sth 

October, 1886.—[ReceivcdSthJuly, 1887. Thisappli- 
cation having been originally included in No. 
12,825, a.d. 1886, takes under patents Rule 23, that 
date.]

Shares.
W. H. Reynolds, 19, George-street, Hanover-

square, merchant ....................................................
Clarina Shaw, Fire Brigade, Southwark .. ..
W. B. Chapin, George yard, Lombard-street..
T. Doublet, A1 anor Park, Essex...................................
J. Higson, C.E., 18, Booth-street, Manchester ..
W. R. Blogg, 23, Old Broad-street, law stationer 
E. T. Booth, 49, Arlingford-road, Tulse Hill..

The number of directors is not to be less than 
three, nor more than seven; qualification, 250 
shares; the subscribers are to nominate the first; 
remuneration, £1500 per annum, with power to 
the directors to increase the same by any sum 
not exceeding £3000 in any year in which 10 per 
cent, dividend is paid.

1
1
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9612. Plastering Machines, W. E. Baker, London.
9613. Closing of Air-tight Doors in Shifs, C. Skid

more, Hockley.
9614. Metallic Seats, W. H., S., and C. Sproston, 

Birmingham.
9615. Temples in Looms for Weaving, W. E. Jolinys, 

Bradford.
9616. Measuring Height, W. P. Ingham, Middles

brough-on Tees.
9617. Metallic Grit, J. Harrison, Stockton - on- 

Tees.
9618. Varnish, S. Washington, Oaklands.
9619. Stopping Leaks, J. Reid, Bolton.
9620. Mustard, A. Carter, London.
9621. Bats, G. S. Grimston, London.
9622. Concrete Floors, J. A. Jones, London.
9623. Angle Clamps, W. H. Welshman, Birming

ham.
9624. Powdered Aniline Writing-inks, R. J. Waters, 

Manchester.
9625. Advertising Apparatus, T. and J. IF. Carter, 

Sheffield.
9626. Metallic Handles, W. TyzacK and S. S. Balme, 

Sheffield.
9627. Girders, F. Pilkington, London.
9628. Kettles, G. Clark, London.
9629. Stoves, G. Clark, London.
9630. Velocipedes, W. Clegg, London.
9631. Velocipedes, W. Clegg, London.
9632. Pulp, T. B. Holmes and S. H. Holmes, Liver

pool.
9633. Tubes, W. P. Thompson.—(J/. C. Stone, United 

States.)
9634. Trivets, R. Rowbotham, London.
9635. Door Latches, J. Lindley, London.
9636. Looms, S. Blamires, London.
9637. Controlling Devices, B. Drake, J. M. Gorham, 

E. Manville, and W. L. Magden, London.
9638. Steam Boilers, W. and J. Beesley, London.
9639. Extract of Sugar and Tea, A. McDougall, 

London.
9040. Cricket Pad, R. J. Shepherd, London.
9641. Raising Sunken Boats, Arc., P. Bertlielot, 

London.
9942. Buckles, J. S. Boyd, London.
9643. Roundabouts, F. Savage, London.
9644. Providing Escape for Animals from Fire, O. A. 

Ericsson, London.
9645. Boilers, F. Martinot, London.
9646. Hose, G. Meacom, London.
9647. Rotary Motive-power Engines, A. Glembowie- 

ski, London.
9648. Cigarettes, A. B. Biggs, London.
9649. Stern Bearings of Screw Propeller Shafts,

S. Menzies.—(J. Menzies, United States.)
9650. Labels for Cigarettes, J. A. Bonsack, London.
9651. Car Couplings, P. Jensen.— (D. J. Harding, J.

S. Cain, R. McDonald, and P. Cain, United States.)
9652. Sealing Packages, A. J. Phelps, London.

1
1
1
1

Bute Docks Extension. — Owing to some 
delay, the opening of the extension of the Bute 
Docks is postponed for a week or two. 
undertaking is a large one, but there is plenty of 
energy in active exercise to bring about a comple
tion. Cardiff then will be worthy of its position 
as the first coal port of the world. The Queen’s 
reign is, singularly enough, the measure of its 
progress, from a very insignificant place to its 
present position. The historian of the coal trade 
of Wales tells of a widow woman sending a barge 
load of steam coal to Cardiff, which proved the 
starting-point. An Aberdare coalowner followed 
suit, first with a parcel of coal, and then with a 
truck load ; and this literally put a match to the 
huge bonfire. What shall be said for the men 
whom no Smiles has yet honoured, who have 
brought about all this, and been the means first of 
supporting an enormous population, and then of 
getting it into shape, civilising and rationalising 
them for their own good and that of the country ?

The

achines, R. Haddan.—(/. Dale, United

Higginbottom and Stuart, Limited.
This is the conversion to a company of the busi

ness of flour mill and general engineers and iron 
and brassfounders carried on in Sell-street and 
Fleet-street, Liverpool, by the above-named firm. 
It was registered on the 2nd inst., with a capital 
of £30,000, in £10 shares. The subscribers are:

Shares.
*J. Higginbottom, C.E., 51, Sell-street, Liver

pool .....................................................................................
*0. Stuart, 117, Bedford-street, South Liverpool,

ongineer .....................................................................
*B. Stuart, Seaforth, general manager...................
*T. W. Stephens, 39, Lime-street, shipowner
C. J. Higginbottom, 70, Aspen-grove, Liverpool,

mechanical engineer....................................................
T. H. Brookes, 16, Blantyre-road, Liverpool, 

clerk .............................................................................
D. Chadwick, 36, Coleman-street, chartered ac

countant .....................................................................

1
1
1
1

The London Association of Foremen Engi
neers and Draughtsmen.—The usual monthly 
meeting of this Association was held in the 
Cannon-street Hotel on Saturday, the 2nd inst., 
at 7.30 p.m., when the half-yearly report and 
balance-sheet was submitted and approved. Mr. 
Ronald, of Woolwich Arsenal, the senior auditor, 
stated that the accounts were in a most satisfac
tory condition, and showed that they had made 
steady financial progress during the last twelve 
years, but more especially during the last five 
years of that time. A paper was read by Mr. 
Haggis on “The Native Army in India.” This 
was a continuation of or the second part of a 
similar one read at the January meeting, and 
dealt principally with the system of reorganisa
tion adopted after the meeting, and the present 
condition of our Indian Army. The author stated 
that British India was now much better governed 
than at any previous period, and the Army better 
equipped and organised and more loyal to us 
than ever before, and that if we continued to 
treat the natives with kindness and consideration 
we might rely on their loyal and effective support 
in any time of trouble or difficulty we might have 
before us.

1
1
1

The number of directors is not to be less than 
three, nor more than seven, the first being the 
subscribers denoted by an asterisk; qualification, 
10 shares; remuneration, £200 per annum.

Junction Reefs Gold Mine Company, Limited.
This company was registered on the 1st inst., 

with a capital of £250,000, in £1 shares, to carry 
on mining operations in New South Wales. The 
subscribers are:—

Shares.
G. E. Borradaile, 1, Edinburgh-terrace, Kensing

ton Palace, barrister.................................................... 1
B. F. Cramer, 13, Elsham-road, Kensington.. .. 1
H. C. Raikes, Suffolk House, Laurence Pountney-

hill.....................................................................................
J. Wallace, 81, Gracechurch-street, merchant .. 1 
J. G. Laidley, 62, Queen’s-road, Bayswater .. .. 1
R. M. Albery, West Hill, Epsom ...........................
T. Wright, 7, St. Paul’s-place, Canonbury .. .. 1

1

1

The number of directors is not to be less than
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9653. Clasp for Elastic Straps, C. Voorhis and A. 
Shenfield, London.

9654. Galvanic Batteries, J. J. Shedlock, London.
9655. Measuring Force, A. J. L. R. Goddyn, London.
9656. Fire-bar, W. E. Gedge. —(Wiedenbrtick and 

Wilms, Prussia.)

said collar comprising the sections I, hinged together 
and provided with the conical opening 
between them, the said sections having 
ears

of the shaft 15, the windlass 19, hanger arms 20, bridge 
tree 22, spindle 23, base plate 24, studs 25, grooved 
rollers a a, four-winged claw arm A, and chain 26, 
substantially as described. (5) The combination of the 
shaft 15, the rod 30, the windlass 19, and oscillating 
hanger arms 20, supported on the shaft 15, a laterally 
swivelled frame supported by the hanger arms, rollers 
a a, journalled in said frame, the claw arm A, chain 26,

approximately so, a constant igniting flame or body 
located in the tube, and a piston-valve constructed to N, formed

_„_, ___ ____ ....ving the lugs or
K projecting from their free sides and adapted to 

align with each other, and the pin L, adapted to extend 
through aligned openings made in the said lugs or ears 
to lock the free sides of the hinged sections together, 
substantially as described. (4) In a rod packing, a 
collar to direct the packing into a stuffing-box, and 
having the funnel-shaped passage to receive the 
packing, as set forth.

[36^77871

.pull 19th July, 1887.
9657. Cleaning Fibrous Waste, J. Allmann.— (H. 

Isitt, United States.)
965S. Weft Forks for Looms, T. Ratcliffe, Manchester.
9659. Cotton Cloth, J. Hothesall, Manchester.
9660. Driving Gear, J. Wilks, Stockton-on-Tees.
9661. Applying Lubricating Matter to Journals and 

Bearings, A. Ness, Stockton-on-Tees.
9662. India-rubber Valves, C. Moseley and B. Blund- 

stone, Manchester.
9663. Air Guns, A. Arbenz.—(Messrs. Flurseheim and 

Berymann, Germany.)
9664. Drying Sand, J. J. Pearson.—-(/. McDonald, 

Japan.)
9665. Self-generating Gas Burners, J. J. Norman, 

London.
9666. Flooring Cramp, W. B. and N. N. Haigh, Man

chester.
9667. Automatically Extracting Honey, J. Dixon, 

Yorkshire.
9668. Excavators, H. O. Baldry and J. T. Pullon, 

Leeds.
9669. Vents for Casks, H. Harrison, Leeds.
9670. Automatic Coupling of Carriages, G. W. Moon, 

London.
9671. Pneumatic Brakes for Railways, E. H. Tre- 

lease, London.
9672. Fustian Cutters’ Knives, R. Collinge, Man

chester.
9673. Iron Fences, G. H. Boulton.—(C. IF. Howarth, 

Toronto.)
9674. Punching Presses, T. Dixon and J. Bowers, 

London.
9675. Packing for Stuffing-boxes, A. J. Boult.—(P. 

Aunay, Russia.)
9676. Seats of Tram-cars, &c., W. Bilsborrow, Liver

pool.
9677. Knitting Machines, J. R. A. Peter, London.
9678. Storage of Fish, A. Mitchell, London.
9679. Expanding Reamers, J. Whiteley, London.
96S0. Kettle, C. Wayte, London.
9681. Extraction of Platinum, A. N. Contarini, D. 

Forbes, and It. Matthews, London.
9682. Advertising In or On Match-boxes, &c., L. de 

Liendendorff, London.
9683. Detachable Hame Couplings, A. II. Fryer. 

—(/. E. Hyde, United States.)
9684. Mechanical Devices, C. J. Whellams and C. R. 

Bestwetherick, London.
9685. Boxes for Galvanic Batteries, D. A. Davis, 

London.
9686. Gun Carriages, R. C. Christie, M. Gledhill, and 

H. H. S. Carington.—(/. B. G. A. Canet, France.)
9687. Gun Carriages, R. C. Christie, M. Gledhill, and 

H. H. S. Carington.—(J. B. G. A. Canet, France.)
9688.. Hydraulic Brake Apparatus, R. C. Christie, 

M. Gledhill, and H. II. S. Carington.—(/. C. 
Canet, France.)

9689. Automatic Machine Gun, T. Nordenfelt, Lon
don.

9690. Purifying Molasses, C. Leuchtenberger and B. 
Moiske, London.

i%I 362 I 3 o|
m 362,446. Car Truck, II. C. Hodges, Detroit, Mich.— 

Filed March 23rd, 1887.
Claim.—(1) The combination, with a car truck having 

an equalising bar pivotted thereto, of springs beneath 
the extremities of an equalising bar, said springs pro
vided with universal bearings at their upper and lower
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extremities, substantially as and for the purpose 
described. (2) In a car truck provided with a pivotted 
equalising bar, springs located above the axle bearings 
and beneath the extremities of the equalising bar, 
said springs seated at their upper and lower ends upon 
universal bearings, substantially as and for the purpose 
described. (3) In a car truck provided with an equal
ising bar, springs located beneath its extremities above 
the axle bearings, said springs having universal 
bearings at one of its ends, substantially as and for 
the purpose described.
362,480. Boiler Feeder, J. Austin, East Liberty, 

Ohio.—Filed November Ufh, 1886. '
Claim.—(1) In a boiler feeder, the combination, with 

stationary plates M M', having water and steam ports 
therein, of the sliding plates L L', having ports N V 
therein, chamber A, and connecting pipes B E, as and 
for the purpose set forth. (2) In a boiler feeder, the 
combination, with the automatically filling and 
emptying chamber A, of the balancing weight 8 and

setting arm 27, having grooved segment 28, the sliding 
head 29, and bolts 33, connecting the grooved segment 
and rod 30, the arm 35, having a swivelled connection 
with the roller-carrying frame, and means for adjust
ably connecting the arms 27 and 35, substantially as 
described.
362,166. Check Valve, C. Licb, Wilmington, Del.— 

Filed October 1st, 1886.
Claim.—The combination, with a valve casing, of a 

ring encircling said casing and adapted to be turned 
on the same, supports attached to said ring, a valve

regulate communication between the cylinder and 
igniter tube, substantially as set forth.
362,240. Conductor’s Time or Transfer Punch, S.

Adler, San Francisco, Cal.—Filed August 19th, 1886.
Claim.—(1) In a conductor’s time or transfer punch, 

the cylinder B, connected with one of the jaws, having 
corresponding time dials C at each end, in combina
tion with the central spindle E, the wings F, pivotted 
upon said spindle, and the hands G upon the spindle 
and connected with the wings, whereby the move
ment of the hands at the back effects a corresponding 
movement of the hands at the front, substantially as

[362,1661
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rod mounted to move on said supports, a square box 
at the lower end of the rod and within the casing, said 
box having a recess in its bottom part, a puppet valve 
having a square head located in said box, and a stem 
guided in the bottom recess of the box, substantially 
as set forth.
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Wth July, 1887.

9691. Charging Steam Boilers with Anti-corrosive 
Liquids, J. Batson, H. S. Batson, and W. G. Causer, 
Birrningh

9692. Treatment of Textile Fabrics, J. Hebblewaite, 
Manchester.

9693. Photograph Frame or Holder, W. D. Wilkin
son and F. Fowler, Birmingham.

9694. Burning of Cement, F. W. S. Stokes, London.
9695. Windows, W. H. Wise, West Hartlepool.
9696. Eyelets for Boots, J. Butterworth, Rochdale.
9697. Bolts for Doors, T. Hartley, Bradford.
9698. Crank Shafts, R. Stephenson and W. Stafford, 

Newcastle-on-Tyne.
9699. Travelling Hoisting Gear, W. G. Scott, Man

chester.
9700. Telescope and Walking Stick, T. Hayward, 

Smethcott.
9701. Travelling Bags, T. Poore, London.
9702. High-pressure Steam Engines, W. Chilton, 

Lond
9703. Boots and Shoes, J., P., A., F., and A. Cave, 

Lond
9704. Shield for Opening Mineral Water Bottles, 

J. T. Humphrey, Plaistow.
9705. Refrigerators for Cooling Meat, &c., S. W. 

Candy, London.
9706. Condensing and Separating Lead Fume, J. B. 

Clark and the Panther Lead Company, London.
9707. Bearings and Bushes, &c., J. and C. A. Baker, 

London.
9708. Mould for Measuring and Partially Shaping 

Cigar Fillers, F. A. Ford, London.
9709. Trough Closets, W. Bartholomew, London.
9710. Gas Pressure Gauge, C. M. Walker, London.
9711. Lamps or Lanterns, C. Craston, London.
9712. Shafts for Carriages, &c., P. Adolph, London.
9713. Pads for the Hoofs of Horses, H. Deceulener, 

London.
9714. Toilet Ewers or Jugs, <fcc., W. Starley, London.
9715. Revolving and Tilting Mould for Casting 

Tubes, G. Adams, London.
9716. Fastenings for Doors, J. Hirschfeld, London.
9717. Filtering and Purifying Oil, E. Ducretet, 

London.
9718. Reflector-indicator Device for the Water- 

gauge Glasses of Steam Generators, J. Steven
son.—(A. Poudloue, France.)

362,191. Apparatus for Separating Oil and Grease 
from Steam, S. Stuart, Plainfield, N.J.—Filed 
October 13 th, 1886.

Claim.—(1) The combination, with the shell or casing 
A to be inserted in a line of pipe, of a well B com
municating therewith by openings 6, and catch plates 
or separating abutments C, springing from the interior 
of the shell and extending transversely to the length

herein described. (2) In a conductor’s time or transfer 
punch, the cylinder 13, connected with one of the ja 
of the punch, having corresponding time dials C 
each end, in combination with the central spindle E, 
the wings F pivotted thereon, the hands G pivotted 
on the spindle and connected with the wings, and the 
nut N on the back end of the spindle, for fixing the 
hands, substantially as herein described.
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362,300. Injector, IF. McShane, St. John, New Bruns
wick, Canada.—Hied March 19th, 1886.

Claim.—(1) The combination of the lever L with the 
steam valve v in the injector and the T or correspond
ing overflow valve r in the delivery pipe D, in a fitting 
distinct and separate from the body or casing of the 
injector, so that v opens before r closes, as and for the 
purpose described. (2) The combination of the lever 
L with the spindle of valve v, connected by loose 
coupling v3, and with the standard E attached to the 
casing of the injector, and with the spindle of the
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retaining springs Z, as and for the purpo 
(3) The combination of chamber A and l 
plate L and ball unions F G, as and for the purpose 
set forth. (4) The combination, with the balanced 
chamber A and sliding plates L, of the rubber Y and 
spring Z, as and for the purpose set forth. (5) The 
combination, with the frame Q, having the plates M 
M', with ports 11' K K' therein, of the balanced sliding 
plate L L’, having ports N N', as and for the purpose 
set forth.
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r 362,510. RegulatorforDynamo-electricMachines, 

E. T. and E. Higham, Philadelphia, Pa.—Filed June 
2 9th, 1886.

Claim.—(1) The combination of the dynamo shaft 
and engine shaft and a spring connection between the 
two, and devices controlling the supply of motive 
fluid to the engine, with a compensator for the springs, 
substantially as and for the purpose set forth. (2) The 
combination of a dynamo-electric machine and driving 
shaft with a lever fast to the shaft, a wheel loose from
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of the passage through the shell, whereby oil, grease, 
and water will be separated from the steam and 
delivered through the openings b into the well, sub
stantially as herein described. (2) The combination, 
with the shell or casing A to be inserted in a line of 
pipe, of the well B at the bottom thereof and com
municating therewith by openings b, and the catch 
plates or separating abutments C, extending trans
versely across the shell from side to side thereof and 
formed integral with the shell, substantially as herein 
described. (3) The combination, with the shell or 
casing containing the catch plates or separating abut
ments C and the well B connected therewith, of the 
chemical receiver s, communicating with the said shell 
or casing, substantially as and for the purpose herein 
set forth.

valve r by the coupling and the swinging link r3 
and movable coupling r2, or corresponding device, as 
and for the purpose described. (3) The combination 
of the steam valve v in an injector and the overflow 
valve r in the delivery pipe, in a fitting distinct and 
separate from the body or casing of the injector, and 
the lever L, with the puppet p in the delivery cham
ber D-, all as and for the purpose described.

362,355. Rod Packing, A. Bradford, Fall River, Mass.
—Filed February, 3th, 1887.

Claim.—(1) In a rod packing, a collar to direct the 
packing ring into a stuffing-box, the said collar having

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

362,130. Machine for Pulling Coke from Ovens, 
F. C. Weir, Cincinnati, Ohio.—Filed June 28th, 
1886.

Claim.—(I) In a coke-pulling device, the combina
tion of a windlass and roller supporting frame, guiding 
the reciprocating arm and oscillating upon a windlass 
shaft, with the arm 27 and segment 35 detachably 
connected, whereby the parts are locked in any desired

362,187- Gas Engine, A. Schmid and J. C. Beckfield, 
Allegheny County, Pa.—Filed November 1 hth, 1886.

Claim—(1) In a gas engine, the combination of the 
power and compressing cylinders, a valve chamber 
connected to said cylinders by suitable ports, and a 
piston-valve located within said chamber and con
structed substantially as set forth, to co-operate with 
the piston in regulating the flow of gas and air into the 
compressing cylinder and the flow of dead gases from 
the power cylinder, substantially as set forth. (2) In 
a gas engine, the combination of the power and com
pressing cylinders, a valve-chamber connected to said 
cylinders by suitable ports, a piston-valve located 
within said chamber and constructed to regulate the 
flow of gas and air to the compressing cylinder and 
escape of dead gases from the power cylinder, and an 
adjustable excentric on the power shaft of the engine 
for regulating the movements of said piston-valve in 
accordance with the speed of said engine, substantially 
as set forth. (3) In a gas engine, the combination of 
the compressing-cylinder, a valve chamber connected 
thereto by a suitable port, 17, and provided with gas 
and air inlet ports 15 and 16, the gas port being in 
line with the port connecting the valve chamber and 
cylinder, and a piston-valve constructed to open and 
close the ports 15 and 17 simultaneously, substantially 
as set forth. (4) In a gas engine the combination of 
the power cylinder, a valve chamber connected thereto 
by a suitable port 22, an igniter consisting of a tube 
connected by a port 23, to the valve chamber, said 
ports 22 and 23 being in line with each other, or
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25 the shaft, and springs connected at one end to the 

wheel and having at the other end a connection with 
the lever, varying the leverage of the latter in propor
tion to the varying tension of the springs, substan
tially as set forth. (3) The combination of a dynamo- 
electric machine and driving shaft with a lever fast to 
the shaft, a wheel loose from the shaft, and excentric 
controlled by the wheel and lever to operate the valve 
of the motive-power engine, and springs connected at 
one end to the wheel and having at the other end a 
connection with the lever, varying the leverage of the 
latter in proportion to the varying tension of thesprings, 
substantially as set forth. (4) The combination of a 
dynamo-electric machine and driving shaft with the 
wheel loose on the shaft, a lever fast thereto and having 
inclined bearing faces, with an excentric operated by 
the wheel to control the engine-valve, and springs 
connected to the wheel and having a strap connection 
with the inclined faces of the lever, all substantially as 
specified
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fixed position, substantially as specified. (2) In a 
coke-pulling device, in combination with a main frame, 
the coke-pulling arm mounted upon a vertically- 
adjusting frame supported by shafts 15 and 30 and 
laterally adjustable thereon, substantially as specified. 
(3) The combination of an oscillating and horizontally 
swivelling frame, rollers journalled in said frame, a 
four-winged claw arm supported botwoon said rollers, 
and a windlass and chain for reciprocating said claw 
arm, substantially es described. (4) The combination

a conical opening, the inner end of which is of the 
same diameter as the opening in the stuffing-box, 
substantially as described. (2) In a rod packing, the 
guiding collar to direct the packing ring into the 
stuffing-box, the said guiding collar having the hinged 
sections I and the conical opening N, made between
the said sections, for the purpose set forth, substan
tially as described. (3) In a rod packing, the guiding 
collar to direct a packing ring into a stuffing-box, the


