
THE ROYAL AGRICULTURAL SOCIETY’S SHOW 
AT SHREWSBURY.

The Royal Agricultural Society’s Show opened under 
very favourable auspices at Shrewsbury on Saturday, 
July 12th. We have already given full particulars of the 
entries, prizes, competitions, &c. &c., and we need not 
reproduce them here. Great preparations had been made 
in the extremely picturesque town of Shrewsbury, and the 
triumphal arches across the principal streets are by far the 
best we have ever seen. They are painted on stout 
canvas stretched on a light timber framework, and have 
been done with a good eye to scenic effect. The town and 
the neighbourhood present many objects of interest. 
Manufactures it has practically none, being in the centre 
of an almost purely agricultural district. It is impossible 
within the limits of available space to say this week all 
that we have to say concerning the show, and we shall 
confine our attention for the present to the steam and 
other engines, the thrashing machinery, and to some of 
the miscellaneous machinery exhibited. The former we 
have dealt with fully elsewhere. Here we shall speak 
only of the very various machines and implements which 
must be taken together as miscellaneous.

On Wednesday—the second half-crown day—as many 
as 13,574 persons were found to be willing to pay for ad
mission at the turnstiles, compared with 21,817 at York, 
13,461 at Reading, 18,130 at Derby, and 13,164 at Carlisle. 
According to the testimony of many exhibitors, the 
Shrewsbury Show has up to the present time seldom been 
rivalled in regard to the amount of business done. In a 
single day one Yorkshire firm sold over four hundred 
chaff cutters, and large numbers of others have been busily 
engaged in booking orders. Shropshire exhibitors are 
extremely pleased with the unexpectedly large results from 
their exhibits.

There is rather a large number of sheaf-binding reaping 
machines in the yard, all of which bind by means of 
string, and nearly all of which are fitted with the Appleby 
form of binding apparatus, or modifications of it. Most 
of the machines have a high level binding table, but two 
makers have produced a “ low down” machine, namely, one 
in which the binding takes place on a platform but a few 
inches above the ground, and some makers of the machines 
with high elevator webs have reduced the height of this 
elevating part. It is particularly noticeable that the wire 
binding apparatus is already completely dead, and at the 
competitive trials to be held by the Royal Agricultural 
Society in a few weeks, none but string binders will be 
admitted. As we shall have to deal at some length with 
these machines on the occasion of the trials, it is unneces
sary to refer at length to them here. Messrs. Samuel- 
son and Co., of Banbury, exhibit one of the two very low 
level machines just referred to, the binding platform' being 
on one side of the cutting platform, an arrangement which 
makes the machine very wide. This, however, for tra
velling purposes is overcome by putting on a pair of 
travelling wheels on a detached axle, and by fixing the 
pole in the direction of the length of the machine, for 
which provision is made. The binder is of the Appleby 
form, modified to suit the position. The revolving packers 
are used. The machine has, we are informed, been exten
sively and successfully tested in South Australia and New 
Zealand. The second low-level machine is by Mr. Kearsley, 
of Ripon. It is not so low as that just mentioned, an 
elevator being used to raise the corn to the binding 
platform. This, however, is placed at an angle with the 
finger bar, and by this means the width of the machine 
is kept down to that of a wide gateway. Though the 
binding platform is a little higher than that of Messrs. 
Samuelson and Co., it is much lower than the machines 
exhibited by the other makers.

Messrs. J. and F. Howard have made some material 
improvements in their sheaf binder, amongst which is a 
simpler means of actuating the retainer, an arrangement 
by which the packing arm itself releases the binding gear, 
and thus determines the size of the sheaf. Messrs. 
Howard have made machines with binding platforms, like 
Messrs. Samuelson’s, on the level of the cutting platform; 
but these were not ready for exhibition at the Show.

Messrs. Hornsby and Sons, H. J. H. King, and Bamlett, 
are also exhibitors of string binders entered for the comin 
trials. Messrs. Hornsby and Sons have already done goo 
work . with their machine, and gained high award 
with it. Messrs. King and Evans have been at work 
hard for years in the endeavour to get a good binder, and 
this year, like the rest of the makers, have come out with a 
modified Appleby binder. The arrangement of the 
machine is, -however, such that it will readily pass an 
ordinary gateway when ready for work. The Wood and 
the McCormick and the Johnstone machines are all 
exhibited, and a large number have been entered for trial. 
Even when allowance is made for the number of machines 
entered, but which will not be quite ready when the time 
comes, there is still a larger number for trial than has yet 
been put into competition by the Royal Agricultural Society.

Attached to Messrs. Howard’s machine is a very simple 
means of preventing the continuous tieing up of small 
sheaves, but this cannot be described without draw
ings, which we shall postpone. On their stand is an 
automatic sheaf-delivery reaper with controllable rakes 
arranged within a steel and wrought iron frame, the result 
being a light, strong, and cheap machine, weighing only 
6‘5 cwt.

With regard to the trials of sheaf-binding machinery, 
which, as already announced, will take place at harvest 
time, in the neighbourhood of Shrewsbury, it may be 
stated that the stewards have given to the competing 
exhibitors permission to remove their machines after the 
conclusion of the Show, provided they deposit with the 
secretary the sum of £25 for each machine so removed, as 
security for its appearance on the trial ground at the 
appointed time. This deposit will be refunded after the 
trials have taken place, but will be forfeited to the Society 
if the machine is not duly produced. The advantage of 
this arrangement is that it will afford the competitors the 
desired opportunity of improving their binders in the
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A number of other kinds of machines we must leave 

for our next impression, but as we generally mention the 
fact when a show or exhibition catalogue is bad, we ought 
here to mention that the Royal Agricultural Society’s 
catalogue is very complete, and well supplied with name 
and subject indexes, and is not rendered a nuisance with 
intrusive advertisements.

The judges of implements have awarded one out of the 
ten silver medals at their disposal for new or improved 
inventions. This is given to Messrs. Richard Hornsby and 
Sons, of Grantham, for their plough marked “L. M.”— 
price £3 15s.—fitted as a gripping plough with steel 
breasts. In addition to these ten silver medals, the judges 

also empowered to make special awards of medals for 
efficient modes of guarding or shielding machinery from 
contact with persons immediately engaged in attending to 
such machinery while at work Taking advantage of this 
authorisation, they have awarded a silver medal to Messrs. 
Burlingham, Innes, and Paternoster, for their new patent 
self-feeding motion attached to their combined portable 
chaff and ensilage cutter, as an efficient safety guard to 
the feeder of the machine. It was confidently anticipated 
that other novelties in the Shrewsbury Showyard would 
receive distinction at the hands of the judges; but it is 
understood that further awards may possibly be made 
before the closing of the exhibition.

meantime, and also of practically trying them on crops in 
the field before the trial organised by the Society.

A new form of brick, pipe, and tile machine is exhibited 
by Messrs. E. Page and Co., of Bedford. The novelty 
consists in the use of a horizozontal rectangular clay 
box fitted with a close fitting plunger worked by 
two connecting-rods actuated by their attachment to 
two slotted links, which receive their motion from 
the sliding blocks working on crank pins in two disc 
wheels, one on each side of the machine, and driven by 
strong gearing. By the use of two connecting-rods a 
parallel movement of the plunger is ensured, and the 
risk of breakage from unequal distribution of clay in 
the box is minimised. By the employment of the slotted 
links the connecting-rods are never more than l|in. out of 
the centre line of pressure on the plunger. Another 
advantage is that a slow pushing stroke and quick return, as 
in some forms of shaping machines, is secured. This gives 
ample time for refilling the box after each stroke, and the 
power is greatest on the working stroke. The machine is 
also fitted with a screen which can be cleaned while in 
motion. The machine makes about three strokes per 
minute, delivering a 6ft. length of clay through the die; and 
it will make from 18,000 to 20,000 tiles per working day.

Messrs. Samuelson exhibit a new machine in the form of 
a turnip cutter, with two of Gardner’s barrels working 
towards each other. There is a knife blade separation 
between the barrels, and as both barrels cut in the same 
direction, i.e., downwards, but on oppositi sides of the 
turnips, the latter are kept from revolving; the last piece 
is cut, and the machine will perform a very large quantity 
of work.

Messrs. E. H. Bentall and Co. show a new litter cutter, 
with a modification of the old cylinder or spiral knife. 
The old machines of this kind were never satisfactory, 
chiefly because the knife or knives could only with diffi
culty be adjusted. By giving the knife more the form of 
a part of a cylinder, and giving it extra width, supported 
by a wide arm, giving room for a number of set screws, 
Messrs. Bentall have got over this, and produced a good 
machine which will cut litter and, with very slight changes, 
long or short chaff. They also show an oat kibbler, in 
which steel barrel and steel back are used, and the spindle 
easily withdrawn from the barrel when repair is necessary.

A clip pulley of a cheap form is exhibited by Messrs. R. 
J. and H. Wilder, of Wallingford. In this pulley clip 
pieces are held in place between two beaded wheel rims by 
projections on the back of the clip segments, which fit 
loosely on the internal heads of the flanges or rims of the 
pulley. Between the two rims are packing pieces, which 
may be varied in thickness to suit the diameter of the 
rope employed. These pulleys are chiefly used by the 
makers for well ropes and such purposes.

A new form of cockle, round seed, and broken grain 
sepax-ator is exhibited by Messrs. Guy and Stevens, of 
Kingston-on-Thames, in which the separation is effected 
by the use of metal plates punctured with holes not quite 
through the plate. An idea of the construction of the 
machine can be gathered from the annexed diagram. Here 
H is a hopper, in which is a feeding roller, and below it a 
barrel of some length fitted with paddles not radially set. 
These paddles are made of the punctured metal strips ; B
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ENGINES AT THE SHREWSBURY SHOW.
There is little variety in the steam engines shown this 

year at the Shrewsbury Show of the Royal Agricultural 
Society. We find there the same types that liave been 
repeated year after year by the same firms with the 
smallest possible changes even in details. Novelties in the 
construction of such engines we have long given up the 
hope of finding. It would seem indeed as though finality 
had been reached; and for any important alterations we 
must wait until the Royal Agricultural Society thinks fit 
to yield to wise counsels, and give prizes once more for the 
best steam engines. The last steam competition was held 
at Cardiff, and in the years which have elapsed since 
then, the portable and semi-portable engine have alike 
undergone important modifications, and it is certain that 
what was deemed exceptionally economical at Cardiff 
would not be so considered, let us say at Preston, next year. 
The great mass of engines shown at Shrewsbury call for no 
particular comment, and we shall therefore confine our 
attention to the comparatively few which present some 
points worthy of special notice.

The only compound stationary engine in the yard is 
shown by Messrs. Whitmore and Binyon, of Wickham 
Market. It is a tandem engine, intended for the use of 
millers, and is at work driving flour-dressing machinery, 
&c. The cylinders are steam-jacketted, 6^in. and lOin. 
diameter and 12in. stroke. Tlie frame is of the Corliss 
type. The automatic expansion gear consists of a semi
rotary valve somewhat like Rider’s at the back of the 
main slide of the high-pressure cylinder. It is actuated 
by horizontal cam plates rotating with the governor 
spindle. One of these opens the valve while the 
other closes it. This last is cast on a sleeve with 
two screw slots cut in it, and as the governor rises 
and falls a pin in these slots causes the cam plate to go 
ahead of or fall behind the governor through a portion of 
a revolution, thus accelerating or retarding the moment of 
cut-off. The engine is well-finished and well-designed, 
but the exhaust pipe from the high-pressure to the low- 
pressure valve chest is unlagged and of considerable length, 
which is distinctly a mistake.

Compound engines are shown by several firms. The 
most noteworthy is a great portable shown by Messrs.

Richard Garrett and Sons, which 
will work up to 100 indicated horse
power. It is of the “ D ” size, and is 
fitted with Boutard’s reversing g 
illustrated and fully described in 
our impression for the 16th of May. 
The fire-box crown has a single cor
rugation — thus. This is a fine 
engine, well made and well de
signed. A smaller compound, of 
the “Alpha ” class, to indicate about 
18-horse power, is also shown by the 
firm.

Messrs. John Fowler and Co., of Leeds, have more than 
one compound engine in the yard. Generally speaking, 
they are of the “ Yorkshire ” type, first brought out by the 
firm at the Kilburn show. These engines are all of ample 
proportions, and excellent material; but the workmanship 
does not appear to us to be as good as it used to be, and 
does not compare favourably in the matter of finish with 
engines by other makers to be found in the showyai’d. 
At Stand 254 will be found one, driving brick machinery 
by Messrs. Bradley and Craven, of Wakefield. This 
engine is fitted with a valve gear recently patented by 
Mr. Wilson Hartnell, which does not compare favourably 
with the elegant devices for effecting the same ends whicli 
he has already produced. On the back of the main slide 
two Y pieces, which, travelling at right angles to the course 
of the main valve, serve to open and shut the steam ad
mission ports in a way which is well understood by all 
engineers, the device being a very old one. The Y pieces 
are moved by the partial rotation of the rod driven by the 
cut-off excentric, and this rotation is brought about by 
the governor in a way which will be readily understood 
from the following 
diagram. Here H is 
the governor, located 
horizontally under the -Vt/WtA 
forward end of the 
boiler, so that the 
balls just clear the 
smoke-box; A is a 
spiral spring, loading 
tlxe governor; B D is a 
pendulum lever, acted 
on by a sleeve C; E F ia an arm keyed on the V valve spindle;
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GUY AND STEVENS’ GRAIN AND SEED SEPARATOR.

is a similar barrel. The grain from the hopper passes on 
to B, turning in the direction of the arrow. The whole 
grain is carried down far enough to fall down into the box 
C. The cockles, &c., fitting into the punctures are carried 
farther and drop to B, where the process is repeated, the
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GATWARD’S GRAIN AND SEED SEPARATOR.

cockles passing into box D. The same idea was some time 
since worked out in a different way, as shown at York by 
Messrs. Gatward and Son, of Hitchin. This was illustrated 
in The Engineer of the 20th July, 1883, p. 44, and for 
convenience we reproduce the accompanying engraving, 
as it seems to us to be the better form of the two.

In their straw elevator Messrs. R. Hornsby and Sons 
have made an improvement in the folding joint in the 
centre of the trough. This consists in making the joint 
with a short link, thus forming a double joint, so that it 
accommodates itself to the length of the elevator chain, 
which has not to be slacked out to allow for the folding. 
Time and trouble are thus saved.

Messrs. Picksley, Sims, and Co. have appeared as makers 
of engines and tlirashing machines. The latter is of a 
well-known type, and calls for no special remark.

Messrs. Ransomes, Sims, and Jeffries show a new form 
of lawn edge cutter, the roller of which is of truncated 
ogival form, making it work with much facility in trimming 
the borders of any angle, or of scalloped or any ornamental 
form. The revolving and the fixed knives are, moreover, 
attached at right angles to each other by screws, so that 
adjustment is very easy.
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G is the main slide valve rod. As the governor balls open 
and close, the rods B D and E F describe arcs, as shown by 
the dotted lines, and thus the rod F is caused to make a 
partial rotation. As, however, F is moving endways 
backwards and forwards at the same time, the end E of 
the rod D E also describes an arc in a plane at right 
angles to the two other arcs, and this renders it necessary 
that the joints at D and E shall be universal. Universal or 
not, however, no matter what the position assumed by the 
governor sleeve C, the arm E F would have a motion 
imparted to it equal to the versed sine of the horizontal arc 
described by E; and this would affect the point of cut-off if 
the governor were very sensitive and the joints D E were 
tight. The difficulty is got over by making them slack, so 
that there is a good deal of play. The workmanship of 
the governor is not the best possible, and the action is not 
very good. It is sufficiently accurate, however, for brick 
machinery. The idea involved is somewhat ingenious, 
but, as we have said, it does not compare favourably with 
other specimens of Mr. Hartnell’s skill.

Messrs. Charles Burrell and Sons, of Thetford, show a 
portable engine of the “ Lady Jane ” type, which has 
already been fully described in our columns. The steel 
springs on the governor have been replaced by flat chains, 
which is, we think, an improvement.

Close by this stand is a portable engine by Messrs. 
Gibbons and Robinson. This engine will repay examina
tion, although at first sight it presents nothing remarkable. 
The guides are of the trunk type, bored out with the 
cylinder, and the crosshead is made adjustable in one 
direction—that in which wear takes place—by a very neat 
and simple modification of the wedge. The governors are

lower the chimney in a few seconds. The lever serves as 
an ordinary crowbar. It will be seen that there is a truss 
rod on the chimney. Mr. Barford maintains that this is

1883, for further information. Mr. Foden uses two cylinders, 
and for this we commend him. His practice is opposed to 
that of most other makers of traction engines, but the double 
cylinders save the gearing from shocks and snatches. In 
one word, they are mechanically right. Whether they are 
commercially right or not is quite another question; but 
those who have driven double-cylinder traction engines 
know they are greatly superior to those with single 
cylinders in steadiness and ease of movement.

The Durham and North Yorkshire Engine Company 
shows a traction engine which is carried on helical springs 
on the foot-plate. The whole arrangement of this engine 
is good and ingenious. The framing of the engine is the 
now usual wrought iron box on top of the fire-box. The 
whole fire-box drops into and is fitted in a kind of cage of 
wrought iron plates which support the bearings for the 
gearing. The crank shaft being supported by the engine 
and fire-box, can play up and down in the cage through the 
extent of the range of the springs. An extremely neat 
arrangement is used for changing the speeds, the pinion 
being moved by a small cross handle, which, being turned, 
winds the sliding clutch bar right or left as may be desired.

The third engine of this type is shown by Messrs. 
Fowler, of Leeds; the diagram on the next page shows 
the spring gear. Hitherto, in order to keep the crank pins 
and front motion wheel in gear, they have been coupled by 
arms, one at each end of the shafts. In the sketch A and B 
are the crank shaft and third motion wheel respectively. 
E is one of the links of which we speak, while C may be 
taken to represent the thrust rod, and D the road spring. 
It will be seen that E plays up and down with B, but that 
the positions of the pitch circles remain unaltered. Now
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BARFORD’S CHIMNEY^ RAISER.
essential, because when chimneys get old they are often 
nearly t urned through at the base, and too weak to stand 
the strain. Other makers have not been idle, however.
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FOWLER’S TRACTION ENGINE.

Messrs. Ruston and Proctor use a somewhat complicated I it has been found in practice that considerable difficulties 
device, in which a rod is used to push the chimney up interfere and prevent this being made a good job. In the 
from behind. As this has nothing whatever to recommend engine under notice, the link E is not centred on the
it, we shall say nothing more about it. Messrs. Hornsby, of crank pin shaft, but on a short pin put parallel with it
Grantham, put two collars on the chimney, with two eyes, and across the fire-box as shown. I11 the sketch on the next page 
in these slides a piece of gas tube, which can be pushed up H is the centre pin to which we have referred. In this case 

out of the way when not in use. In the link E takes the form of a broad casting, the top of which
the sketch, A is part of the smoke- makes a tray for the driver’s cans, &c. The accompanying
box ; B C two rings round the chim- engraving shows the arrangement as actually worked out in 
ney, in the eyes on which slide the practice. It will be seen that to keep the gearing in proper 
piece of piping D, which, when the 
engine is at work, are pushed up out 
of the way, as shown, the bent end 
resting on the smoke-box; E is a 

n collar which prevents the pipe being 
| taken out and mislaid by coming in 

contact with B, when D is drawn out 
through the eyes to give the neces
sary leverage for lifting the chimney.
Messrs. Clayton and Shuttleworth 
have adopted the very simple plan of 
rivetting a cast iron socket on near 
the base of the chimney. Into this 
a lever is stuck when it is necessary 
to elevate the funnel. To the end of 
the lever is a chain, and by pulling 

l on this the raising of the chimney 
can be effected with the least 

possible trouble. A large number of traction engines 
is exhibited by all the principal makers. They call for 
no special mention, and we shall speak now only of those 
in which springs, in some form or other, are used.

For twenty years or thereabouts this journal has per
sistently advocated the adoption of springs for traction 
engines, and our views have as steadily been opposed by 
some makers, while the rest stood aloof, or from time to 
time made attempts to mount their engines on springs, and 
then reverted to the old system. Time has, however, shown 
that we were right, and all the principal makers of this 
class of engine are now adopting springs in some form or 
other. Those who make only a few engines for the road 
have not altered their plans yet. Two methods of obtain
ing elasticity are in use—in one the engine is mounted on 
springs interposed between it and the axle of the driving 
wheels; on the other, the springs are put into the wheels. We 
shall deal with this system last. Mr. Foden, of Sand bach, in 
Cheshire, shows a very good engine indeed. It has driving 
wheels 7ft. high, and is carried on helical springs put into 
boxes above the countershaft. In this way the whole of 
the gearing rises and falls, while the pitch lines keep their 
proper places. We have already illustrated this engine, and 
we must refer our readers to our impression for July 20th,

very small, run at a high speed, and control the engine by 
a peculiar rotary throttle valve, which is very simple 
and perfectly balanced. We do not feel ourselves at 
liberty to make the details public. In all governors 
the force available for working the throttle valve 
is only the difference between the pull of gravity or a 
spring and the centrifugal force of the rotating element 
in the governor, and the more delicate the governor is the 
less is this force. In astatic governors it is very small 
indeed. In the case of the engine of which we speak the 
valve is in such perfect equilibrium that it offers no 
resistance worth naming to the governor, and this renders 
the use of an extremely small one practicable. The stop 
valve, too, is simple, ingenious, and so far as we are aware, 
new. It has the curious property that when open the 
whole of the seat is covered; at such time the rush of 
steam from the boiler is most likely to carry up mud and 
grit to be deposited on the rubbing surfaces. These are, 
however, as we have said, quite protected at that time, and 
only exposed when the valve is shut, at which time grit is 
not likely to find its way to them. The engine is a new 
departure by the firm, and reflects much credit on Mr. 
Robinson, by whom we believe it was designed.

It is unnecessary to say more of the engines of Messrs. 
Marshall and Sons, Clayton and Shuttleworth, Robey and 
Co., Ransomes, Head, and Jefferies, E. R. and F. Turner, 
Ruston and Proctor, the Reading Ironworks Company, 
Brown and May, Barrows and Stewart, &c., than that they 
in all respects maintain the reputation of their makers. 
Higher praise than this we cannot give them, and they 
present no features of novelty calling for special remark.

It may be taken as illustrating the difficulty which now 
exists in producing a novelty in portable engines, that 
nothing in the showyard has caused more excitement than 
appliances for raising chimneys. The chimneys of all 
portable engines are made with a hinge at the base; a 
crutch or fork is fitted at the opposite end of the boiler, 
and when the engine is not at work the chimney is laid 
down horizontally, one end supported by the hinge, the 
other by the fork. When the chimney has to be raised a 
man must get up and stand on the engine, which is not a 
desirable thing, but which, nevertheless, has been done 
day after day for over forty years. Last year it struck 
Mr. Coultas that a simple bit of mechanism would answer 
the purpose, and he adopted a screw and chain. We have 
already described this apparatus fully. It was soon 
seen, however, that simpler expedients would do. Messrs. 
Barford and Perkins, of Peterborough, accordingly 
patented the device shown in the accompanying sketch. 
This consists of a socket A fixed on the front of the 
chimney, into which an iron lever B fits. By inserting 
the lever into the socket, one man can most easily raise or
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FOWLER’S TRACTION ENGINE.

working position, the third motion shaft A is coupled by the 
two vertical links L to the axle-boxes B ; the axle H 
revolving in these axle-boxes, and the weight of the engine 
being thus transmitted through the springs, the vertical 
levers L keep the road spur wheel W and the road spur 
pinion G always equally distant from each other. The 
third motion shaft A is carried by the equalising lever E, 
which is free to move on its centre F, thus allowing the 
third motion wheel and pinion to rise or fall according to 
the action of the springs. By the use of the equalising
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plication, danger, and need of attention incidental to 
the steam engine. The motor is a vacuum engine, 
or as it may be termed, a steam engine which works 
with negative pressures. It has a cast iron generator 
resembling a greenhouse boiler, in which water is evapo
rated below the atmospheric pressure, and therefore worked 
at very low temperatures. Kef erring to our illustrations, 
it will be seen that the motor consists of a vertical cast 
iron shell of symmetrical and convenient form, in which is 
contained a removable fire-box and a bronze wrorking

i
z

vented. The cylinders are compound, 6Mn. by 11 Jin. dia
meter, and the boiler constructed for a working pressure of 
140 lb. per square inch. The spur gearing is of steel, and 
fitted with compensating wheels and pinions. The driving 
wheels are 7ft. diameter, and driven through the axle. 
The drag bar is fitted with a spring, and the engine 
throughout is designed to withstand the heavy wear and 
tear of continuous road haulage.

We come now to spring wheels. Three types are shown 
at Shrewsbury, namely, Me Laren’s, Aveling’s, and 
Burrell’s. We have already fully illustrated MacLaren’s 
wheel, and it is enough to say here that the spokes are 
broad plates of steel bent to a gentle curve, and secured by 
nuts and bolts at their inner ends to the boss of the wheel, 
while the outer ends bear against the inside of the rim. 
Messrs. McLaren, of Leeds, show two fine traction engines 
fitted with these wheels, and a wagon; they also show one 
of almost the first pair of spring wheels they made; it is 
the property of Messrs. W. Lund and Son, of Chapeltown, 
near Leeds, and having run over 6000 miles, is as good now 
as when it began work. These wheels have worn out two 
sets of cross-pieces on the tires. We have already expressed 
a highly favourable opinion of this wheel, and we are glad 
to find that the results obtained have answered our ex
pectations ; over 60 pairs are now at work.

The spring wheel shown by Messrs. Burrell, of Thetford, 
is applied to a very fine traction engine indeed, built in 
the substantial style for which the firm has acquired a 
well-deserved reputation. The construction of the wheel 
will be understood in a moment from the annexed cut. 
The spokes are of steel, bent as shown; each is secured to 
the angle iron of the rim by two rivets, put in by hydraulic
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BUR.IELL’S SPRING WHEEL.

pressure. The boss is in two parts, bolted together, and 
the spoke ends are fitted into cells in the boss, but are not 
fixed. This permits a certain amount of play to take 
place. The wheel can, of course, be made stiff or rigid, as 
may be needed, by employing spokes of any suitable thick- 

curvature. The wheel has not yet been sufficiently 
long in use to let us speak positively concerning its future; 
but the results obtained up to the present have been, we 
understand, all that can be desired, and the simplicity of 
the wheel is immensely in its favour.

The third wheel shown is that of Messrs. Aveling and 
Porter, and is extremely ingenious, and far more elastic 
than either McLaren’s or Burrell’s. Whether this is or is 
not an advantage we shall not pretend to determine. 
Much will depend, we imagine, on the roads. The accom
panying engraving illustrates the wheel. The outer rim 
or tire is made up in trough section by two angle irons. 
The spider, or centre of the wheel, consists of the arms and 
two wrought iron rings. These rings are geared at a 
suitable distance apart by castings, which are secured to 
them by putting the rings in the mould and making the 
castings on them. Each casting is the point of abutment 
of one of Timmis’ helical springs, as shown. The rods 
passing through the springs are secured by pins, as shown 
by the dotted lines, to the outer rim or tire. Thus it will 
be understood that the tire and the spokes are only con
nected through the medium of the springs. In the position 
of the wheel shown, the whole weight of the engine 
would hang on the two vertical springs at each side ofthe 
wheel. We understand that this wheel is giving very

ness or

action, but solely on centrifugal force, controlled by a 
spring. This gear has been very well thought out. The 
workmanship is really admirable, and in the matter of 
solidity of construction and dimensions of parts nothing 
is left to be desired. An unusually large range of expan-
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BURRELL’S VALVE GEAR.

sion has also been secured. We have not seen the gear at 
work, but we are told that dancing is practically pre
vented. The problems presented by the construction of 
valve gear of this type are so interesting that we propose 
to discuss them fully at another time.

Among the smaller engines exhibited, we can speak very 
favourably of those shown by Mr. E. S. Hindley, of 
Bourton, Dorset. The little engines made by this firm 
have enjoyed a well-deserved reputation for years, and in 
design and workmanship Mr. Hindley appears to improve . 
year by year. Messrs. Farmer, Robey, Brown and Co., 
Gainsborough, show some small engines of good quality. 
The little 2-horse power portable engine has a cylinder 
5in. diameter and 8in. stroke, which is considerably more 
than is usually allowed for a 2-horse engine. It has a 
trunk guide bored true with the cylinder at one operation, 
and steel is freely used. Mr. Mather shows an example 
of his curious little portable engines, which travel on their 
own fly-wheels, which have already been described in this 
journal. Many other makers exhibit excellent small 
engines, which, however, present no features worthy of 
special comment.

Perhaps the most interesting new exhibit is the Domestic 
Motor invented by Mr. Henry Davey, and exhibited by 
Messrs. Hathorn, Davey, and Co., of Leeds. Many 
attempts have been made from time to time to produce a 
cheap, safe, and economical small motor for the “ hundred- 
and-one ” purposes requiring small power. Small steam 
engines, gas engines, hot-air engines, and water-pressure 
engines have been employed, but, as we have before 
pointed out, there is a want of something simpler in its 
mechanism for a variety of purposes to which the 
above-named motors are not so well adapted. The 
Domestic Motor is an honest and most successful 
attempt to produce an engine which possesses all 
the advantages of a steam engine without the corn-

great satisfaction, but like Burrell’s it is too short a time in 
use to permit a confident opinion to be expressed concern
ing its future.

Turning now to what may be termed miscellaneous 
engines, we would direct attention to a new crane 
exhibited by Messrs. Aveling and Porter, of Rochester.
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AVELING AND PORTER’S SPRING WHEEL.

We shall publish drawings of this machine in an early 
impression; without them it would be impossible to make 
its construction clear. It must suffice to say that while it 
in some respects resembles the locomotive crane made 
hitherto by the same firm, and now perfectly well known 
to almost all engineers, it differs from that in the fact 
that the jib can be swung round at right angles to the 
engine at either side. The crane is worked from the foot 
plate. Fitted with a grab bucket—Priestman’s patent—the 
engine may be made to run on the towing path of a canal 
and dredge the banks. For ordinary crane work it is, of 
course, more useful than anything of the kind yet brought 
out. The clutch gear in this crane is, so far as we are 
aware, entirely new, and the whole machine reflects much 
credit on its designer.

Messrs. Hornsby, of Grantham, exhibit a fine semi-fixed 
compound engine, the valve gear of which deserves notice. 
When a link rocking on one end is used to determine the 
point of cut-off, the inclination of the link at each end of the 
stroke tends to cause the governor to dance. Various at
tempts have been made to get over this difficulty. The plan 
usually adopted is to use a dash-pot to steady the governor. 
This, of course, has its objections, one being that it renders 
the governor sluggish in its action. Messrs. Hornsby 
attempt, with considerable success, to get over the difficulty
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HORNSBY’S VALVE GEAR.

in the way shown by the accompanying engraving. It is 
well known that, while an excentric makes a good driver, 
it is very hard to drive it. Bearing this in mind, the 
action of Messrs. Hornsby’s gear will be readily under
stood. The governor is heavily loaded, as shown. The 
lower end of the spindle carries a collar, in which is a 
ring ; this ring is connected to the arm of a short rocking 
shaft, on the other end of which is keyed an excentric. 
This excentric is fitted with a hoop and rod, by which 
it shifts the die in the link, in a way that will be under
stood in a moment, Now the excentric acts very power
fully to shift the die, but the die can do very little to shift 
the excentric, and set the governor dancing. We have not 
seen the governor at work, but we are told that it per
forms very well, and we see no reason to doubt this.

Messrs. Charles Burrell and Sons show a semi-fixed 
engine, of most substantial design and excellent work
manship. This is fitted with a valve gear shown by the 
accompanying engraving. A parallel motion is used to 
carry the outer end of the cut-off valve rod. The link is 
of the box type. Here the attempt is made to obtain 
steadiness by employing a governor of very considerable 
power, which does not depend at all on gravity for its
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earth-bank, which would afford admirable protection to a 
battery; but apart altogether from this, its utility for 
loading and unloading stores of all kinds would be 
immense. It would come into use, in fact, as a highly 
improved steam crane, and the utility of steam portable 
cranes has already been recognised by the War-office.

Messrs. Thomas Eobinson and Sons, of Eochdale, show 
a semi-fixed double-cylinder non-compound engine of

of the cast iron trunk 
piece, somewhat in cross 

section like the accompanying 
sketch. The side frames are 
of rolled beam iron. There is 
a centre bearing for the crank 
shaft carried on a similar 
beam. The feed pump is in
side the frames near the fire
box end, and driven by a back 

rod from one of the excentric hoops. This engine has a 
great deal about it to recommend it, and it would be worth 
while to run it on a brake in competition with an ordinary 
commercial compound semi-fixed engine, in order to 
ascertain the difference in economy, if any, secured by 
compounding alone, the conditions of cut-off and expansion 
being, of course, the same in both engines.

Of engines other than steam, the most noteworthy ex
hibit was that of Messrs. Crossley, who showed one of

excellent design. The guides are 
type placed back to back in one ]

____ _

/

//

loading manure, straw, &c. We cannot help thinking 
that a machine of this kind, with certain modifica
tions in the carriage on which it is mounted, might

cylinder resembling the cylinder of a double-acting 
steam engine. The said cylinder is situated in the 
upper part of the generator. The crank, excentric, 
slide valve and connecting-rod are all of the ordinary 
engine construction. At the side of the generator is a 
casting forming the condenser, automatic fuel chamber, 
and air pump. To this casting are connected two small 
india-rubber pipes for connecting it with any convenient 
source of water supply. The motor is now complete. If 
it is used for pumping purposes the pipes are connected 
to the water pump, and one supplies the condensing water 
whilst the other supplies the feed, both being automatic in 
action. When the motor is used for driving purposes only, 
then the pipes are connected with any convenient source 
of water supply, or if none such exists, a tank may be pro
vided from which the water may be drawn, and to which it is 
returned, thus using it over and over again, as is done with 
the cooling tanks of gas engines. The great recommenda
tions of the motor are that explosion is impossible, because 
it works with negative instead of positive pressures, and 
everything about it is automatic except the fire; but the 
furnace is so constructed that even that requires but 
little attention. So simple is the whole thing, that a 
housemaid of ordinary intelligence might be entrusted 
with it for working domestic machinery, thus justifying 
the name which the makers have given it. There are 
some mechanical points in the design of the motor which 
are specially interesting because of their extreme simplicity. 
There is no packing about it, except a bit of hemp around 
the piston and valve rods; and as that is only subject to a 
pressure of a pound or so to the square inch, it does not 
require to be screwed up with a spanner. The air pump is 
absurdly simple. A solid plunger works up and down in 
a gun-metal barrel, at the side of which are placed the foot 
and delivery valves, as shown in our engraving. These 
valves are linked together, and the top one is provided with a
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PRIESTMAN'S DREDGER.

be found extremely useful in certain military opera
tions. It could easily be made to go wherever a 
heavy field gun can be taken, and in a very few minutes 
in moderate ground it would sink a trench and raise an
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ring, by means of which they may be lifted out and re
placed without disturbing anything about the machine. 
The plunger is kept air-tight by means of a water seal; as 
it approaches the bottom of the stroke it uncovers the hole 
communicating with the hot well; water rushes in and 
covers it, and at the completion of the up stroke that 
water is delivered back into the hot well. This arrange
ment enables the motor to run at a high speed without 
the air pump splashing. The automatic feed is accom
plished by means of a copper float in the feed chamber, 
which causes a tapered plug to rise and fall in a hole at the 
end of the feed pipe.

The makers claim that the “ Domestic” motor will work 
with less fuel per effective power than any hot air engine 
or other small motor made, and that it is the lightest and 
smallest motor for a given effective power. Its efficiency 
is certainly very great; we saw it running with a difference 
in pressure between that of the cylinder and generator of 
6in. of mercury, and as its full effective pressure is 25in., 
its loss by friction, &c., in this case was clearly20 percent.

Messrs. Priestman Brothers, of Hull, produced a novelty 
in the shape of a small portable dredger, the first of the 
kind, we believe, ever made. It is illustrated by the 
accompanying engraving. It is fitted, as will be seen, 
with a pair of shafts, and can be drawn by one or two 
horses. It has been specially designed for cleaning out 
dykes and small streams, but it can also be used for

DAVEY’S DOMESTIC MOTOR.
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their new double-cylinder Otto engines of 6-horse power 
nominal; giving an impulse every revolution, and capable 
of giving out 28-horse power indicated. The double 
cylinder is self-starting; the self-starting arrangement is 
very simple. A strong cylindrical reservoir is provided, and 
at any time, say the end of a day’s work, the exhaust from 
the engine is made to communicate with this by a suitable 
pipe and valve. The products of combustion—in other 
words, the exhaust air and gas from the engine—can then 
be accumulated to a very good pressure in this reservoir. 
When the engine is to be started a valve is opened which 
admits pressure behind one of the pistons ; the engine 
then makes a stroke, which suffices to bring the gas 
in the other cylinder to the igniting point, when it 
explodes, giving the requisite impulse ; and the engine 
then goes on, all the fatigue and worry of turning the fly
wheel by hand being avoided. The reservoir will hold a 
charge undiminished in pressure for months, and will con
tain enough to start the engine about eighteen times. Mr. 
H. L. Muller, of Birmingham, exhibits his well-known 
“ Alpha” gas-making machine and a gas engine combined. 
Mr. Barker, of Birmingham, showed a small gas engine ; 
while J. E. H. Andrew and Co., Stockport, exhibits 
several Bisschop engines, too well known to need comment.

The display of hot-air engines is very small as com
pared with that made at York last year. Messrs. W. H. 
Bailey and Co., of Salford, take the lead in this respect, 
showing three, namely, a J-horse power horizontal engine 
which requires a little brickwork and almost no atten
tion. A vertical hot-air engine with pump attached ; this 
is self-contained and needs no brickwork ; it is specially 
intended for pumping water to supply dwelling houses in 
the country ; and, lastly, a hot-air pumping engine similar 
to the preceding, but using ordinary coal gas as fuel. 
It is claimed for this latter engine that it is really a gas 
pumping engine, but, unlike other gas engines, has no 
wearing parts and is safe while in motion.

The Buckett engine is shown by Messrs. Gilbert 
Gilkes and Co., of Kendal. A single example only is 
exhibited, but this presents a marked contrast to those 
shown last year at York, in that it works almost in silence. 
Improvements in details have been effected, and it appears 
to be a very satisfactory machine.

We have endeavoured to give our readers a good idea of 
the most noteworthy engines exhibited at Shrewsbury. 
We have omitted to mention even the names of a great 
many firms who send more or less excellent engines. We 
cannot see, however, that anything could be gained by 
pursuing a different plan. Excellence alone does not con
stitute a claim on us to describe an engine or other 
machine. If it did we should have to treble the number 
of our pages; and we believe that we serve the best 
interests of all parties by confining our attention as strictly 
as possible to the things which are new and good exhibited 
under the auspices of the Eoyal Agricultural Society. If 
we have overlooked any noteworthy engine, or unwittingly 
done any exhibitor an injustice by omitting to make due 
mention of his improvements, we shall be very happy to 
make all the amends in our power on due cause being 
shown. The estimates, however, which may be formed 
concerning the novelty or utility of an invention or im
provement may differ.

THEASHING MACHINES AT THE EOYAL 
AGEICULTUEAL SHOW.

Amongst the thrashing machinery in the Eoyal Agricul
tural Society’s Show at Shrewsbury, there is a little that is 
new, and there is a little improvement that is of import
ance, although it can hardly be classed as novelty. Con
versation with manufacturers indicates that while the 
feeling of most is strongly in favour of leaving things as 
they are in these machines, that which has been done 
lately is causing a little uneasiness, or at least is shaking 
the satisfaction with which the feelings of conservancy 
were held. The belief that improvement cannot much 
further go is still expressed, but it is evident that it is not 
so as a creed. Few care much for the thrashing machine 
trade of itself, but for reasons which are well understood 
none want to lose it, nor to go to any expense in 
making changes until they are more or less forced 
upon them. This in a gentle way is being done by 
those who are attempting to reduce the number 
of parts in a machine, and thereby to reduce the 
cost. Machines exhibited at Shrewsbury show that this 
may be done, and as it is known that one of the firms of 
the highest repute has taken up with the most radical of 
the recent improvements, other firms are more inclined 
to think that there is something in it, and that probably 
it will be as well to consider whether finality in thrashing 
machines has been reached after all. It has occurred to 
one well-known maker, for instance, that it is curious that 
when corn is thrashed by ox treading, as in Spain, or better, 
as thrashed by a small machine having little more in it 
than a drum, that the product of the thrashing is very 
well prepared for market by a winnowing or dressing 
machine of no great size and costing but a few pounds; 
and yet as soon as this dressing has to be done by a 
finishing steam thrashing machine, something ponderous 
and costly is immediately required. The finishing thrash
ing machine will perhaps produce a slightly better sample 
than is obtained by the common small dressing machine, 
but all who have made and used either of these can see 
that a very little addition in the cost of dressing machines 
would make them produce an excellent sample, and but a 
few pounds sterling extra would make a machine which 
would dress as fast as a 54in. drum would thrash.

Some rather bold strokes in the alteration of thrashing ma
chine practice have been made in the past two years, and more 
are yet to be made. In one case shakers have been’reduced to 
what is simply a big sieve, which is hung so that it may 
be horizontal, or with an upward inclination, so that the 
straw may have to rise a little before it reaches the outer 
end, as for instance, when dry short straw is being 
thrashed, or with a downward inclination, so that damp 
straw may be helped a little. In the machines of three
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mode of applying it to an actual boiler. The Root boiler and 
the Knapp stoker are so well known that we need not stop to 
add any information to that supplied by our drawings.

Stollwerck’s apparatus is extremely simple, and depends for 
its action on the fact that certain salts of lime and magnesia are 
insoluble in hot water. The feed-water is therefore mixed with 
hot water in vessels not exposed to the direct action of the fire, 
and in these the lime is deposited instead of being thrown down 
in the tubes.

The apparatus and its action are thus described by the 
inventor:—“ The first object to be attained is that the water 
contained in the boiler, to which the apparatus is to be directly 
applied, shall circulate from the boiler through the apparatus 
and back again to the boiler. The circulation being esta
blished, the feed-water is introduced into the uprising* 
current of water and steam directly this current enters 
the apparatus. Being thus diluted, the feed-water is imme
diately heated to the temperature of the boiler, depositing its 
impurities, which are then collected in the apparatus. This pro
cess of dilution and heating can be repeated any number of 
times, by again diluting the first mixture of feed-water and cir
culating water with a fresh current of water and steam from 
the boiler. Each subsequent dilution will develope such im
purities as may have remained undeveloped after the previous 
dilution, and which are collected in the apparatus as before. 
The water thus purified during its circulation through the 
apparatus, passes then into the boiler. The steam generated in 
the boiler separates from the water on entering the apparatus, 
which acts as steam room for the boiler. The process as here 
described is entirely self-acting and thoroughly reliable; it is 
found in practice that two or three dilutions will efficiently 
deposit all sulphate and carbonate of lime, and other impurities 
contained in the very worst description of water, and insures 
absence of incrustation in the boiler.

“ The apparatus consists of one or more cylindrical vessels or 
receivers, of sufficiently large diameter to cause a slow flow of the 
circulation water through them, and of sufficient cubical 
capacity to leave room for the efficient collection and settle
ment of the developed impurities. To have sufficient sur
face at the water level for the steam to escape freely, 
and also sufficient cubical contents of the steam space, 
are further matters to be considered in the construction.

different makers the whole of the reciprocating parts are 
driven by one crank only ; one does away with the rotary 
screen, another dispenses with dressing shoes, and effects 
the separation by means of an exhaust fan, and the same 
maker is now trying to do without reciprocating the usual 
heavy caving riddles by using a travelling band with 
splines which pass the smaller of the shaker products 
through the riddles. A move is thus being made in the 
reform of this class of machine, and it is time that some
thing tangible was effected towards removing thrashing 
machines from the category of those which give off the 
smallest mechanical duty.

It should be possible to do without caving riddles, and 
we are not sure that the time is far distant when shakers, 
as we know them now, will be dispensed with. With a 
somewhat larger drum, and but a slightly lower number 
of revolutions, it ought to be possible to make use of the 
work put into the straw to effect the shaking. That work 
is now mostly thrown away upon the apron in front of the 
drum. The methods generally in use for making the 
separations are crude, and the difference in the size, form, 
and density of grains, seed, dust, and dirt, ought to make 
it possible to do more than has yet been done by blast 
separation. It will be said in reply to this, that blast 
separation was tried years ago and did not succeed, and 
that exhaust draught was also tried, and its use continued 
by but one firm. To this it may be answered that it was 
never fully tried. There is even yet room for improve
ment in thrashers, though they are things to try the best 
of tempers.

The thrashing machine exhibited last year at York by 
Mr. Foden, of Sandbach, in which an exhaust fan performs 
all the dressing, appears again at Shrewsbury, and by its 
side a similar machine in which the riddles are fixed, 
instead of having the usual reciprocating movement. The 
usual jog-board under the shakers is also dispensed with, 
and a travelling band fitted with cross splines takes its 
place. This arrangement is shown in the accompanying 
engravings. In these Fig. 1 is a longitudinal section and 
Fig. 2 a transverse section of a machine made according to 
this invention, a a is the outer casing of the machine, 
c c is the driving shaft, d d the drum or beater, and e e the

spring blades attached to them. In the larger machine 
two of these spring blades are led to the upper shoe, and 
three to the bottom shoe. The rockers usually used at the 
end of the shaker boxes are thus dispensed with, the 
weight of shoes and riddles being carried in the usual way 
by wood hangers The crank used in this machine is

B

B

A

GIBBONS AND ROBINSON’S THRASHER SPRING.

large, the diameter of the crank dip journals being 2in. 
and the width 6in., the total width of bearing to work the 
lower shoe being thus 18in. The momentum springs, as the 
makers call them, are attached to the hind axle bed of 
the machine, as shown in the annexed engraving. By this 
arrangement eight wood springs A A1 are worked by the 
two joints of connecting rods B B1, attached to the recipro
cating parts, and as the one set of parts moves in one

The mixture of feed-water and circulation water deposits in its 
passage towards the back of the receivers the developed impuri
ties. Trays or other appliances are placed therein to assist in 
this object. When the process of dilution is to be repeated, the 
water, after passing through the whole extent of the- first 
receiver, is by means of a pipe carried to the front end of the 
second receiver, there to be diluted by the water and steam 
fresh from the boiler.

ric.i
SECTIONAL ELEVATION A

FIG.2
SECTION ON . A.B

\ After passing through this second 
receiver, it is generally taken direct to the boiler, except in cases 
where the water is exceptionally bad, or the quantity to be 
purified very great, and then a third dilution may be advisable. 
The advantages resulting from absence of incrustation and sedi
ment in steam boilers are so well known that they need not be 
enumerated here; but it is claimed for this patent that it is 
cheaper, simpler, and more effective than any other, being 
entirely self-acting, thoroughly reliable, cannot get out of order, 
easily cleaned, and without cost for maintenance.

“It is further of the greatest importance to note that the water
heating surface of boilers with this apparatus is increased 25 per 
cent, and upwards, owing to the raising of the water level. The 
cost of the apparatus can thus be considered paid for by the 
enlargement of the boiler alone. It is found in practice that 
nearly all the deposit is precipitated in a loose crystallised state.”

The following data have been supplied to us by Mr. Conrad 
Knapp, of 11, Queen Victoria-street, the agent for the Stollwerck 
apparatus in this country. The apparatus was fitted to two 
boilers, of 80 and 100-H.P. respectively :—
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FODEN’S THRASHING MACHINE. 80-H.P. and 100-H.P. apparatus cleaned .. 1st January, 1883.
Small quantity of old scale that had become detached was removed 

from the tubes.
80-H.P. apparatus cleaned, 8th April, 1883.. 7421b. Sediment re

moved from the 
apparatus.

concave; ff are the shakers, and gg the crank shaft. At 
the outer end of the shaker ff are arms h h, so that this 
end of the shaker has a rising and falling as well as a to- 
and-fro motion imparted to it. In the riddling apparatus 
the fixed caving riddle is seen at i i. Mr. Foden dispenses 
altogether with the tray and the movable caving riddle, 
with its spring and hangers, and in place of the tray employs 
an endless travelling bandy j passing round two rollers kk', 
and fitted with splines 11, which as the band j j travels 
along carry the short straws, corn, &c., towards the back 
end, and deliver it upon the fixed caving riddle i i, and the 
band jj in its returning movement drags all the short 
straws, &c., over the riddle i i along the board m m, and 
ejects the cavings from the machine, at the same time 
causing or allowing the corn to fall through the holes of 
the caving riddle ii, which is fixed just beneath it. The 
sloping boards nnl from the drum and the sides 
carried down to meet the riddle i i and the band j j respec
tively, so that all that falls down passes over or through 
the riddle. The machine exhibited with this arrangement 
has a 5ft. drum. It will be seen that fixing the riddle 
and dispensing with the tray or jog-board makes a good 
deal of difference in the weight to be reciprocated at a 
rather high speed. The travelling band has, however, we 
believe, only been tried a short time, and it may be pre
mature to pronounce an opinion on its probable behaviour, 
and it must not be forgotten that the travelling band does 
not move itself, so that the alteration in this matter is not 
wholly gain, although, if successful, the gain will be great.

Another machine, or rather two machines, with im
portant improvement is exhibited by Messrs. Gibbons 
and Robinson, Wantage. These are also single-crank 
machines, but they have some further merit. The shoes, 
caving riddles, and shakers are not only arranged so as to 
be worked by one crank, but the spring connecting rods 
by which the shakers are worked carry them as spring 
cantilevers, so that beside the vertical reciprocation due to 
the crank, there is a vertical vibration of very small range 
imparted to the shaker, which increases the shaking given 
to the straw. An equally important feature is a device by 
which the momentum of all these reciprocating parts, or 
rather their inertia of motion, is taken up, so that not 
only is the crank relieved of the work of overcoming that 
inertia at either end of the stroke, but the power required 
to operate these reciprocating parts is materially reduced. 
The two machines exhibited are a 54in. and a 42in. The 
arrangement of the parts just referred to is as follows:— 
Five shaker boxes in the larger and three in the smaller 
machines are supported on brackets, worked by the crank 
as usual, but the brackets are extended towards that end 
of the shaker boxes which must be supported, and wood

direction while the other set moves in the opposite direction, 
the tendency to shaking the machine is reduced to a 
minimum. Four springs are attached on each side of the 
axle-bed, and the pull or push on each being at any time 
in opposite directions, no stress is put on the axle-bed. 
The spring connecting-rods BB> act as guides for the 
shoes; they throw no stress on the machine frame, as the 
springs A A1 do not carry any weight, and by their use a 
single crank may be safely used in very wide machines. 
These springs may of course be made to give any desired 
elastic resistance to flexure, and to form a cushion of any 
required power for the reciprocating parts. Assuming 
that it is impossible to mount these reciprocating parts by 
means of some equivalent of a pendulum whose period is 
the same as the necessary number of strokes, the employ
ment of cushioning springs as above described is the best 
arrangement that can be adopted, and the way in which 
this and the other improvements by Messrs. Gibbons and 
Robinson have been carried out, reflects great credit upon 
that firm.

Messrs. Farmer, Robey, Brown and Co., of Gainsborough, 
exhibit a machine to which we have not previously 
referred, but which deserves attention. The frame is a 
combination of oak sill and top, with angle iron inter
mediate framing. This combination would not a few years 
ago have been considered advisable, but after over two 
years’ experience the makers express themselves well satis
fied with it. The shakers in this machine are worked 
with two cranks, and have five boxes, the central box 
being much wider than the two on either side. The crank 
dips are set 120 deg. apart, and the action, is we are told— 
but have not seen the machine at work—such that the side 
boxes deliver to the central box, so that better action and 
central delivery is secured. The cranks have a 4in. stroke. 
The machine is fitted with a blast elevator.

Messrs. Marshall, Sons, and Co., exhibit a machine fitted 
with Howard’s straw trussing machine in front of the 
shakers.

There is, it need hardly be said, a large show of thrash
ing machines in the yard, but except those referred to, we 
believe none are represented as containing any novelty 
calling for remark.

Not worked 
hard 
this

6th August, 1883 .. 353 lb.
25th November, 1883 5671b.

11th March, 1883 .. 827 lb.
17th June, 1883 .. 9431b.
4th November, 1883 11331b.

About 75 per cent, of above was found loose ; the remaining 25 per cent, 
attached, but easy to remove.

The tubes were not opened between 1st January and 4th and 
25th November, respectively, and were on the last-named dates 
found not to require cleaning of any kind.

It is not necessary in any way to insist on the efficiency of 
this apparatus. The principle involved is well known, and has 
been fully understood for at least thirty years. Given space 
enough, time enough, and heat enough, and all the lime salts 
which can make a hard scale must be thrown down—whether in 
the boiler or in a separate vessel depends on the action taken by 
the owner of the steam generating apparatus. Stollwerck’s 
apparatus appears to be well contrived for its purpose, and is, 
we have no doubt, quite competent to purify feed-water if it is 
properly used. There are, however, impurities which it will not 
touch, as, for example, acids, and it may, or may not, do good 
with muddy water. But the lime salts are the great enemies of 
the steam user, and these can, without doubt, be removed in the 
way described.

,, i very 
,, /"during 

J period. 
Forced fir
ing by blast 
part of the 

time.

100-H.P.

are

COMPOUND SURFACE CONDENSING MARINE 
ENGINES.

The engravings given on page 46 are illustrative of high
speed compound surface condensing marine engines, made by 
Messrs. Ruck and Burt, Portsmouth. The cylinders are 164iii. 
and 31 in. diameter, by 20in. stroke. They are cast separately 
and bolted together. The motion bars are of “ open” pattern 
and the guide shoes are adjustable on either side, the crosshead 

solid forgings, and the connecting rods have adjustable 
brasses at both ends. The columns, six in number, are of 
wrought iron, and are securely cross-stayed. The links are solid, 
and are of cast steel. The air and circulating pumps, which 
are of large diameter and short stroke, are fitted with nests of 
four valves each. Starting valves are fitted to the low-pressure 
engine, so that the larger cylinder may be called upon when 
necessary. The condenser, which is of wrought iron, is apart 
from the main framing of the engine, but is bolted directly 
to the foot of the air pump. These engines are made for a 
boiler pressure of 801b., and to run at 140 revolutions per 
minute. Several pairs of engines about this size have been made 
by Messrs. Ruck and Burt. They are light, but strong, and are 
what the makers call a commercial type of the torpedo boat 
engines which they have adapted for light draft steamers and 
yachts.

are

STOLLWERCK’S FEED-WATER PURIFIER.
As bearing on the interesting discussion on water-tube boilers 

now going on in our correspondence columns, we illustrate on 
page 42 a Root boiler fitted with Stollwerck’s feed-water purifier. 
The boiler in question is working at Messrs. Shoobridge and 
Co.’s Cement Works, Grays, Essex. It is fired by Knapp’s 
mechanical stoker as shown, but it is not fitted with Stollwerck’s 
apparatus, which we have added in our engraving to show the
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you to grant us to give details of every class of lift, just as it is 
impossible to show in a small model—as “ Economiser” appears to 
expect—arrangements for both high and low-pressure lifts, the 
machinery for which varies in a greater or less degree with every 
case; but we would simply offer for comparison with the other 
figures given the results shown by one of our patent balanced lifts 
recently erected to work from the Hydraulic Power Company’s 
mains in London. The travel of this lift is 39ft. 9in., pressure of 
water, 7501b.; actual load lifted from bottom to top, 17cwt.; 
gallons of water used each stroke, 15*6; this, if worked out, will 
show the actual work done to be about 80 per cent., and if the 
pressure in the mains is only 7001b., as stated by the Hydraulic 
Power Company, instead of 750 lb. as assumed by us above, it will 
make the percentage larger still.

With regard to our low-pressure lifts, the theoretical loss is less,1 
as pointed out by “ Economiser,” and with these facts before us, 
we do not think it advisable to add complications to effect so small 
a saving; but perhaps your readers would be glad to know, and 
should be interested to hear, whether “Economiser” wishes to 
recommend any system of hydraulic balancing with compensating 
apparatus, as he states he has received a report of a case in which 
an efficiency of 71 per cent, has been obtained by such a lift.

We stated in our former letter that under some circumstances 
our patent balancing cylinder effects a decided economy, and as 
this statement has been disputed, we would point out that in the 
case of a direct-acting lift worked from the Hydraulic Power Com
pany’s mains, the saving effected by the balancing cylinder is very 
great, as the ram must, for the sake of strength, be of much larger 
area in nearly all cases than is required to raise the load at so high 
a pressure, especially if chains and balance weights are used; thus 
the lift mentioned above would use from two to three times as 
much water with the ordinary balance weights. Also in the case 
of an hotel or other large building where there are a number of 
service and other multiplying lifts employed, and one passenger 
lift direct-acting, by using the balancing cylinder a higher pressure 
can be employed, thus reducing the cost of the other machinery.

There are several points in the letters from the American 
Elevator Company and Messrs. A. Smith and Stevens we would 
have liked to notice, but do not wish to trespass further on your 
space, and trust you will be able to find room for these remarks

It. Waygood and Co.

tion, the water-power is all pumped on the premises by gas engines. 
Since the erection of our lift no extra help has been required in 
connection with the motive power. The lift is provided with a 
conductor, but this would have been the case with any lift. There 
is, then, nothing to pay for wages in production of motive power, 
and the only cost is the gas. The pumps supplying our lift take 
four indicated horse-power to drive them. The cost for gas in a 
Crossley-Otto engine is usually t.aken at 1M. per horse-power per 
hour. Our power, therefore, costs 6d. per hour, and it enables the 
lift to make twenty-two complete trips per hour—say at a cost of 
^d. per trip. Each trip is equivalent to 154 cwt. raised 73|ft. 
That is a result we have no reason to withhold from publication.

Next, as to the efficiency of the lift as a machine. The load and 
travel are given above; the pressure in accumulator at the time of 
test was 6931b. per square inch. The driving ram is 10ft. stroke 
by 5|in. diameter. The efficiency therefore works out at over 70 
per cent. Mr. Gibson has to go to New York to find a better 
example, and having found it, he quotes it with erroneous figures, 
the error being to his advantage. We hope that before publishing 
the farther information from New York, Mr. Gibson will call in 
the assistance of some one who has a more commendable know
ledge of the multiplication table. The wealthy and eminent Lon
don Corporation referred to we have not the pleasure of knowing, 
and they have not applied to us for either description or prices of 
our lifts. Will Mr. Gibson venture to introduce us to them that 
we may state our own case?

We can afford to forgive Mr. Gibson a little spleen at the use 
we have made of the multiplication table—the result is not a satis
factory one for his case. He asks us what we disprove. We dis
prove his implied inference that a purchaser of a Standard elevator 
for work under usual London conditions would be able to purchase 
the requisite water-power for £20 per annum. We prove that the 
cost would be seven times that amount. If Mr. Gibson did not 
mean that, will he say what was the object of the statement?

Following your correspondent in his remarks upon the lift at St. 
James’s Residential-chambers, we have first to point out to him 
that our hydraulic balance lift is not inseparably connected with a 
gas engine and an accumulator. It is equally adapted for receiving 
power from the ordinary town mains. When the gas engine is 
added, it is simply an accident of circumstances, as, for instance, 
when proprietors decide to be independent of water companies and 
their charges. The lift, then, alone costs but little more than the 
price of a Standard elevator of same size, and it occupies less 
space. It is noiseless and smooth in working. The annoyance of 
noise and extra space occupied, alluded to by Mr. Gibson, arise 
solely from the gas engine and pumps, and this would be the same 
at the Alliance offices if Mr. Gibson had to provide power within 
the premises. If he wishes to compare notes upon this question, 
we will refer him to the engine-room of the building in which we 
have succeeded him, and in which his machinery is such as would 
be insufferable in any private building.

As it is many months since we heard from our friends at St. 
James’s-chambers, we called to-day for the purposes of this letter. 
We are told that the lift has worked every day for six months 
from eight a.m. till eleven p.m., and within those hours has never 
been stopped. The skilled attendant of Mr. Gibson’s letter 
appears in the guise of an intelligent lad, who attends to the 
engine, pumps, accumulator, and lift, and also works the lift as 
conductor, for a weekly wage less than we pay a shop labourer. 
The management object to the publication of the exact amount.

Mr. Gibson alludes to a contract in the City which came to us 
because he was not known or understood. Well, now that Mr. 
Gibson has made himself known and understood at that office, 
friends there have again specified our lift for a larger contract, 
without apparently even advising Mr. Gibson that there was any
thing required. We will not prolong this letter by describing to 
Mr. Gibson our suspended lift. A description may be obtained 
through the customary advertising mediums. We will only say in 
reply to Mr. Gibson’s questions, that we use neither a piston nor 
“solid water” on both sides of it. By the way, allow us to 
assure your correspondent that “ solid water on both sides of a 
piston ” is really not yet a necessary element in a good hydraulic 
lift. If we use ropes, we always use more than one, and our 
system enables us to use as many as we may deem necessary.

Your correspondent concludes his letter with an appeal for fair 
play. As far as we are concerned we shall be pleased to give it 
him, and shall expect a return. While on this subject, we should 
like to call your readers’ attention to the fact that in our former 
letter we carefully confined ourselves to remarks upon Mr. Gibson’s 
own statements and illustrations. We refrained from giving infor
mation respecting his lifts, which we have obtained from private 
sources and from our own observation, because we see that many 
things which appear to us very damaging evidence may have their 
legitimate explanations, could we only stand in Mr. Gibson’s 
position. Compare with our letter Mr. Gibson’s outpouring of 
backstair gossip, which fortunately we have been able to exhibit at 
its proper value; his confident, but nevertheless erroneous, state
ments as to cost of installation, working, and maintenance of our 
lifts; and his attempt to foist upon our lift the noise and smell of 
a gas engine—and your readers will be able to form an idea as to 
where fair play is, or is not. Archd. Smith and Stevens.

Queen’s-road, Battersea, July 14th.

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

correspondents.]

HYDRAULIC LIFTS.
Sir,—The particular type of lift known as the hydraulic balance 

lift, and now so largely used, was first brought before the public in 
a paper read by Mr. Ellington at a meeting of the Institution of 
Mechanical Engineers in 1882, published at the time in your 
journal, and we shall be obliged, therefore, if you would allow us 
to make one or two remarks in relation to the discussion 
proceeding in your columns.

Certain forms of the balance were referred to in that paper as 
acting as economisers. Messrs. Waygood’s lift belongs to that 
class, and the name “ economiser ” does correctly describe its 
peculiar property, viz., to reduce the amount of water required to 
work a lift below what would be needed if the hydraulic power 
were to act directly on the lift ram. This condition is only realised 
when high pressure is employed, but we have been surprised to find 
that none of your correspondents have referred to the fact that at 
the present time a large part of the busiest portion of the City of 
London has a public supply of hydraulic power at the high-pressure 
of 7001b. per square inch. The advantages of this supply to users 
of lifts are so great that no other form of power can successfully 
compete where the pressure can be obtained. A small service pipe 
from the hydraulic power main in the street is all that is wanted 
to give the consumer the advantages hitherto only to be obtained 
by the laying down of a most costly plant. We have been much 
interested in learning from Mr. Gibson’s letter on the American 
elevator, that in the building in New York to which he refers as 
having the most complete and satisfactory lift plant in the world, 
the boilers originally used on the premises have been abandoned, 
and the steam supply to the pumping engines is taken from the 
street mains of the New York Steam Supply Company. This was, 
no doubt, the economical thing to do, but what a still greater 
improvement it would be if it were possible to take hydraulic po 
from the street main, and thus not only dispense with the boilers 
but with the steam engine, pumps, and tanks as well. The owners 
and occupiers of premises in the City of London are now placed in 
the position of being able to do this, and we may claim, without 
fear of contradiction, that this fact is sufficient to show that in 
matters hydraulic we in this country are nearly as far in advance 
of America as Mr. Gibson considers his elevator to be in advance 
of the rest of the world.

The advantages of the public hydraulic power arc not confined to 
the City. The London Hydraulic Power Company has obtained 
this session further parliamentary powers, and the supply will 
shortly be given in Westminster, while in Kensington the company 
is putting down a large plant to supply the estate known as Ken
sington Court and neighbourhood.

A company has also been incorporated during the present session 
for the supply of hydraulic power on this system in Liverpool, 
while in Hull a company with similar objects has been at work for 
several years. Any discussion on hydraulic lifts ought to take 
into account these facts, and more especially any discussion on 
hydraulic balance lifts or hydraulic economisers. There are 
already several cases of hydraulic lifts working with these arrange
ments from the Hydraulic Power Company’s mains in the City of 
London, and we have found that the saving from their use amounts 
in some cases to two-thirds of the power which would be used 
if ram lifts were adopted without compensating cylinders.

With these arrangements, whether as made by the Hydraulic 
Engineering Company, of Chester, Messrs. R. Waygood and Co., 
or Messrs. Smith and Stevens—the three firms who are, we believe, 
at present the only makers of this class of lift—a ram lift can be 
made to work without balance chains and weights from any 
pressure of supply, with an economy of power and at a speed 
which will compare favourably with any other known system. 
The system, moreover, has the special merit of far greater safety, 
owing to the total suppression of all chains, ropes, and safety gear.

We regard the use of these hydraulic balances or economisers as 
a most important element in the operations of the Hydraulic 
Power Companies, and we shall welcome and give every assistance 
in our power towards improvements in details of the system.

Ellington and Woodall,
Engineers to the London Hydraulic Power Co.

Palace-chambers, Bridge-street, Westminster.
July 8th.

now

we

wer

which we feel bound to make. 
Falmouth-road, London, July 16th.
[So long as our correspondents confine their letters to matters of 

general interest they will find our pages open to them. They are, 
however, approaching perilously near to the line beyond which we 
cannot permit correspondence to go. Our readers care very little 
indeed for the opinions expressed by manufacturers and inventors 
concerning the performance of their lifts; but they doappreciate pre
cise statements of fact which will enable those who may require lifts 
to form their own opinions. We must therefore ask those who take 
part in this discussion to confine their attention strictly to facts, 
omitting references to the opinions entertained by any one. Our 
readers are astute enough to be able to form their own judgment 
if facts are supplied to guide them.—Ed. E.]

THE EFFICIENCY OF FANS.
Sir, — Your correspondent, Mr. Aland, really seems to want 

more attention than I can give him. I will briefly set him right 
on one or two matters. (1) The test of exhaust fans with closed 
inlet is not one of my “ inventions.” It was the method chosen 
by the engineers in the trials of exhaust fans by the Royal Agricul
tural Society, at Reading, in July, 1882. (2) I considered this form 
of trial open to question, and not fair on exhaust fans acting by 
expansion—as in the case of my open fan, or, say, a Guibal mine 
fan. Therefore, all the tests of my fans of late, as published, have 
been made with inlet full open, or with restricted inlet, the water- 
gauge being taken inside the large inlet tube; and a few closed 
tests have also been made for the purpose of comparison. (3) In 
reference to the trial of the two types of 30in. fans on cupolas, I 
have expressly stated the conditions were alike in the case where 
my 30in. was tried with two cupolas on, the other fan with one 
cupola only. Perhaps the fact that one of these 30in. fans has 
been driving 10,000 cubic feet per minute through its 17in. outlet 
down many hundreds of feet of 18in. tube in the shaft of an im
portant colliery in South Wales, may assist Mr. Aland to under
stand why two ordinary cupolas are mere child’s play to the fan, 
even when both are empty of coke or iron. I may add, another 
30in. fan has been ordered by the same colliery company for mine 
ventilation, after having the first at work for some months.

His reference to the controversy of November last is distorted. 
The reference he quotes did not refer to my friends of the South 
Staffordshire and East Worcestershire Mining Institute — whose 
kindness and courtesy I shall always remember with pleasure—but 
to the general “pelting and scolding” I received on account of the 
apparently eccentric behaviour of the new fan, before the principle 
of “ unearned increment,” due to expansion, was so ably set forth 
by the careful deductions and perseverance of Mr. D. K. Clark, 
who was determined that, if possible, the apparent paradox 
should be cleared away.

I hope your correspondent will blow gentler breezes in future, 
and remember, while on the subject of fans, that the “ gentler the 
discharge the greater the efficiency ” —a rule which may well be 
applied to the whole question. G. M. Capell.

Passenham Rectory, Stony Stratford,
July 10th.

[We can publish no more letters on this subject at present.— 
Ed. E.] _____

our

Sir,—Will you allow us to trespass a little farther upon your 
space to enable us to reply to Mr. Gibson’s last letter upon the 
above subject ? Your correspondent with considerable frankness 
explains that he made use of your columns simply for the pur
poses of a trade advertisement, that he appealed only to possible 
buyers of lifts, and that his letter was not intended for the use, or 
criticism, of those members of the profession who are most 
interested in, or likely to be most able to speak upon, the subject. 
Wo can only say that if such is his view, we think he mistakes the 
uses and design of your paper, and that he selected an unsuitable 
portion of it for his letter. To those who read that communica
tion, no farther defence of our position in the controversy is neces
sary. Our statement that in the case of nine lifts, professional 
advisers declined the Standard elevator in favour of our hydraulic 
balance lift is attacked, and practically denied. Well, we repeat it 
with these additions, that in each case we are indebted to the 
advisers themselves for the information, that in most cases they 
informed us they had been in personal communication with the 
representative of the American Company, and that so far as we 
are aware we have never lost a single competition where the ques
tion was between the Standard elevator and the hydraulic 
balance lift.

We do not mention names, as it would be an obvious breach 
of confidence to do so. We must ask that our statements 
upon such a matter be accepted, as we have accepted those of Mr. 
Gibson. We may note here that that gentleman seems rather sur
prised that his statements have not been attacked. Why should 
they be? He would not send them to you if they were untrue. 
We are well content to take them as they stand. But with his 
inferences we reserve the right to deal as we please. Referring to 
the case of the building where one lift of each type has been 
erected, ours being selected after considerable experience of the 
Standard elevator, Mr. Gibson received complimentary letters from 
the architect, but did not receive the order. Quite so. Mr. Gibson 
and his company had to be dropped, and they were let down 
gently as possible. Mr. Gibson is eminently satisfied with the 
manner in which the operation was carried out—so are we. One 
influential reason for selecting our lift was its greater safety; 
another was, as Mr. Gibson admits, the unsuitability of the 
Standard elevator to the position, and there are many positions 
where it is unsuitable. Mr. Gibson declined to put in a ram lift. 
No other course was open to him. The same reason which prohibited 
overhead gear for a suspended lift also prohibited the heavier 
overhead gear for an overhead balance lift, and the only ram lift 
possible was the hydraulic balance. Had a suspended lift been 
thought desirable, the roof over the staircase could have been 
raised sufficiently for less money than it cost to bore the well for 
our ram. We could have raised the roof and erected an excellent 
suspended lift for less cost than the American price for lift only. 
Safety, and not structural difficulty, was therefore the decisive 
consideration in this case. Mr. Gibson’s guess at the cost of this 
lift is very wide. We readily admit that our hydraulic balance 
ram lift will always cost a little more than the Standard Elevator, 
but we find the superior safety offered is a more than sufficient 
inducement to intending purchasers. The difference in the case in 
question was we believe about 15 per cent. In cases where sus
pended lifts are required, we shall always be pleased to meet the 
American Company on their own ground.

Now as to [lie cost of workipg, Ip the builcfinsj [ftjfler considers

Sir,—I was in New York during the year 1882, when the “ Mills 
Building” was first opened. In this building are four of the 
American Elevator Company’s standard elevators side by side in 
one shaft, and others in different parts of the building. On one 
occasion, a few weeks after the elevators had been started, I was 
in the building when an accident of some sort certainly occurred. 
A large group of men were standing round the elevator shaft, and 
damaged portions of cage work were being removed, and one of the 
lifts was not again working for several days. Upon inquiry from 
the men working the elevators, I was informed that the cage had 
fallen when nobody was in it—whilst being handled by an official 
on an upper floor, who was either cleaning or repairing. Several 
persons on the staff of the Northern Pacific Railroad Company 
and Oregon Railway and Navigation Company, 
then in the “ Mills Building ” can testify to 
statement.

Will the American Elevator Company kindly explain the cause 
of this accident, if their American house has ever given them any 
particulars to enable them to do so.

July 15th. ------
Sir,—We did not reply fully to the letters signed “ Economiser” 

which appeared in your columns for the reason already stated, viz., 
that we did not care to enter upon a paper controversy with an anony
mous correspondent; but as well-known firms have joined in the 
discussion under their proper names, we would ask permission to 
give a brief explanation, lest the readers of your widely-esteemed 
paper should think we had none to offer.

In the first place, we would beg to point out for the second time 
that we have never applied the term “ Economiser” to our patent 
balancing cylinder, that name having been applied by your repre
sentative in a notice you kindly gave of our exhibit at the Health 
Exhibition; but we claim that, compared with the ordinary direct- 
acting lift of medium height, the loss by friction would be very 
nearly equal, and taking into consideration the safety and smooth
ness of motion of the patent lift, the small gain or loss would be a 
very secondary consideration.

A regards the loss by protrusion of the ram, this fact, of course, 
everyone is acquainted with, and also the efficient manner in which 
in the old type of low-pressure lifts the chains were made to com
pensate for this; but in the high-pressure lifts this exact balancing 
has not always been so rigidly adhered to, as a little more or less 
power expended has not been considered of sufficient importance 
to alter the construction of the apparatus. “Economiser” has in 
his illustration taken a very high lift, which shows the extreme 
Joijg, Jt would, gf couw, fog [jppgssjble in the sp&oo ^ya gqqjd fi«k
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dardenne’s AUTOMATIC CLOCK-.
Sir,—Some time back I made an enquiry of you respecting the 

above; it was patented by H. J. Haddan, 8th August, 1881, 
No. 3425. I now send you a description of a similar clock which 
has been going more than fifty years; it was fixed in 1827 or 
1828. This clock was made from an old thirty hour clock with 
long case and seconds pendulum, the movement consisting of a 
working part for showing the time, and a striking part; this last 
portion was converted into the perpetual winding motion, the 
propeller to which is made of an ordinary tin ventilator, which is 
connected to the pinion which carried the fly for regulating the 
striking through the train of wheels to the pulley on which the 
endless Huygens’ chain works, so that it continually keeps the clock 
wound up, the power required to wind the weight being much less 
than is the case with Dardenne’s movement. The clock is placed 
in the shop opposite the door, the back of the clock being fixed to 
the partition, on the other side of which is the staircase of the 
house, so that from the draught of air it requires but a small force 
to work it and keep the clock going. It has now been at work 
quite fifty-five years, and is still going, and keeps time. I con
sider this far better than the one recently patented, as from the 
train of wheels it requires but a small power to wind up the weight, 
which cannot be the case with only one wheel and pinion, as de
scribed in the specification, which require a large and powerful 
propeller. G. E. Child.

Market-place, Southwold, Suffolk, July 14th.

whose offices were 
the truth of this

F. M. E.

RUSSIAN PROTECTION.
Sir,—It may be of value to some of your readers to learn the 

obstacles which are put in the way of foreign trade by the Russian 
authorities. We recently had occasion to address a few circulars 
to the local authorities in the various Russian towns. They were 
stopped on the frontier and have been returned to us. 
appears to us to be carrying protection to a hitherto unheard of 
length. Merryweather and SONSj,

Greenvyich-road, London, S.E., July 8th.
(For continuation of better? m page 51.)
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The Hull and Barnsley Railway works, which were started under 
such splendidly successful auspices, are practically at a standstill, 
and the company does not seem to see its way through its financial 
difficulties.

High-pressure steam is used by Dr. Tatham, of Salford, for the 
purification of infected bedding.

It is stated that M. Michel Perret, of the Compagnie de Saint- 
Gobain, has succeeded in bringing the percentage of sulphur in 
burnt pyrites down to a maximum of 1‘5 per cent, by roasting these 
pyrites in thin layers in shelf-furnaces.

According to the last census, the amount of power used in 
manufacturing in the United States was 3,410,837-horse power, of 
which 1,225,379 was water-power, and 2,185,458 was steam-power. 
The portion used in grist and saw mills was 1,593,129-hoise power. 
Pennsylvania stands in the lead, with 354,774-liorse power.

The deaths registered in twenty-eight great towns of England 
and Wales for the week ending 28th June, corresponded to an 
annual rate of 19'2 per 1000 of their aggregate population, which 
is estimated at 8,762,354 persons in the middle of this year. In 
London 2691—sixteen per hour—births, and 1471 deaths—8‘7 per 
hour—were registered. The annual death rate rose to 19 T.

A letter on the mean reciprocal distances of the planets in the 
primordial state of the solar system, addressed to M. Hermite by 
M. Hugo Gylden, was recently read before the Paris Academy of 
Sciences. The respective mean distances, supposed to be far less 
absolutely than at present, are determined as under:—Mercury, 
0'443; Venus, 0'519; Earth, 0’562; Mars, 0-625; Jupiter, 0'850; 
Saturn, 0'988; Uranus, 1T77; Neptune, P322.

Plaster of Paris, an American contemporary says, makes a 
very efficient and safe tamping, its peculiar advantage being the 
abolition of the tamping bar and the consequent danger of 
explosions resulting from its use. The plaster is used in the 
usual way, but with a little sand. It is found that in many 
cases the placing of an elastic cushion of some compressible 
substance just above the cartridge produces good effects. ” 
danger of cutting the fuse in tamping is removed by the use of 
plaster.

During the week ending May 31st, 1884, in thirty cities of the 
United States, having an aggregate population of 6,562,700, there 
died 2542 persons, which is equivalent to an annual death-rate of 
20T per 1000, a decrease of 1'4 from that of the previous week. In 
the North Atlantic cities the rate was 18*1; in the Eastern, 21'9; 
in the Lake, 19*5; in the River, 13‘6; and in the Southern cities, 
for the whites, 21'4, and for the coloured, 37'9 per 1000. Of the 
deaths, 30'5 per cent., as given by the American Sanitary Engineer, 
were under five years of age, and the proportion of this class of 
deaths was highest in the Lake cities, viz., 48-5 per cent.

Almost all the Sicilian sulphur ore is carried to the surface on 
boys’ backs, consequently it does not pay to work below about 
400ft., as it then becomes necessary to employ hauling machinery. 
Hence the deposits lying below that level are hardly touched, and 
as many of the beds are nearly vertical, and do not diminish in 
yield as they descend, the still untouched resources must be very 
great. Various estimates have been made as to the period for 
which ,the supply will last at the present rate of consumption; 
these range from 50 to 200 years. There are said to be about 250 
mines in the island, and no less than 4367 calcaroni were reported 
in operation fifteen years ago. The average yield is stated not to 
exceed 14 per cent.

In an article on water analysis in the School of Mines Quarterly, 
Professor H. B. Cornwall says experiments are now in pro
gress, at Columbia College laboratory to determine whether any 
opinion as to the probably more or less nitrogenous nature of 
organic matter in water can be formed from a comparison of the 
observed amounts of “albuminoid ammonia” and “oxygen 
consumed by organic matter.” Tests made on such characteristic 
liquids as beef tea and infusion of soft and fresh wood chips gave 
decisive results, but the investigation has not yet been carried far 
enough to show whether the approximate proportion of organic 
carbon and nitrogen can be determined in this way, or whether 
any clue to the source of the organic matter in ordinary waters can be 
so obtained. Attention is also called to the recent article by 
Darton, giving some very interesting results of experiments made 
by him on the volatile nitrogenous organic matter which Remsen, and 
later, Marsh have shown to exist in many waters. Darton, the 
Scientific American says concentrated the distillate from vari 
well waters, and tested the residue by injecting it under the skin 
of rabbits, producing in most cases either death or very serious 
disturbances in the animals. These marked effects were obtained 
from waters which had been shown to contain much volatile 
nitrogenous matter.

The theory of the strength and stiffness of the ordinary 
cylindric spiral spring of small angle was given for the first time 
in 1848 by Professor James Thomson, and Messrs. Perry and 
Ayrton have followed his method in investigating the laws 
governing the behaviour of spiral springs generally. They find 
that if the centres of all cross-sections of the wire, or strip, 
forming the spring lie on a right circular cylinder of radius r; if 
the spiral have everywhere an inclination a to the plane perpen
dicular to the axis of the cylinder, and if a force F act at one end 
of the spring along the axis, the other end of the spring being 
fixed; if B is the flexural rigidity of the wire in the osculating 
plane, and if A is the torsional rigidity about the spiral line at any 
place; if the angular motion, in a horizontal plane, of the free end 
of the spring relatively to the fixed end be called <p, and if the 
axial increase of length be called d, and the whole length of the 
spring along the spiral l, then—

(p = IFr sig. a cos. a — I)

The London Hydraulic Power Company has in contemplation 
the extension of its system of mains from the City to Westminster, 
but before commencing the works the attempt is being made by 
circular to ascertain what amount of power is likely to be used.

The Master, Wardens, and Court of Assistants of tffe Company 
of Turners, according to their custom, propose to give this year 
their silver medal, the freedom of the company to, and will also 
obtain the freedom of the City of London for, any workman, 
whether master, journeyman or apprentice in the trade, in the 
United Kingdom, who may send in the best specimen of hand 
turning in wood, pottery, and precious stones.

One of Messrs. Fowler’s traction engines has lately accomplished 
a journey of 250 miles in 151 hours 43 minutes from Sydney, 
Australia, to Mary Vale. The road was not of the smoothest, and 
gradients of from 1 in 20 to 1 in 8 were taken as things that could 
not be helped in a new country. The engine and load weighed 
17'5 tons and the cost of transport was 2s. per ton instead of 5s., 
which it would have been by rail, a difference which allows for 
wear of traction engine.

At a meeting of the Mining Institute of Scotland at Hamilton 
a few days ago, Mr. James M’Creath in the chair, Mr. James 
Walker, of Glasgow, read a paper on “ Blasting Explosions,” in 
which he showed the superiority of compressed over loose powder. 
It was stated that Mr. Watson, of Garnock, was prepared to sub
scribe liberally towards the introduction of the Fleuss life-saving 
apparatus into the mines. The Institute agreed to appoint 
mittee at a future meeting to deal with the matter.

On the 9th inst. a large steel mail lighter was launched from Mr. 
G. Skelton’s yard at Millwall. This craft is intended solely for 
the loading and unloading of the mails at Suez. Its dimensions are 
as follows:—Length, 62ft. 6in.; breadth, 14ft.; depth of hold, 
6ft. 6in. Large air-tight chambers are built at each end to ensure 
the safety of the mails. The lighter has sufficient stowage room 
for 80 tons of mails, and will be towed to and from the steamers. 
It has been constructed for the Orient Steam Navigation Company, 
and is the second one built by Mr. Skelton for the same purpose.

A new screw-steamer of 500 tons, built and engined by Messrs. 
W. Simons and Co., was on Saturday launched for the Liverpool 
Corporation, complete, from their works at Renfrew. This steamer 
is intended to convey 400 tons of the city refuse twenty miles off 
to sea, where it is deposited through the vessel’s bottom in sixty 
fathoms of water. The bottom doors are simultaneously opened 
and closed by steam appliances, and the vessel is fitted so that 
sixty tons of water ballast take the place of the discharged cargo. 
It is fitted with compound engines and steel boilers, there being 
over 150,000 tons per annum to be got rid of.

A LARGE party of visitors assembled at the Thames Ironworks, 
Blackwall, on the 9th inst., to witness the launch of the Alphonso 
d’Albuquerque, an iron wood-sheathed cruiser, built by the 
Thames Ironworks Company for the service of the King of 
Portugal. The vessel is 205ft. long, 33ft. beam, and has a dis
placement of 1100 tons, and will be fitted with single-screw 
pound engines by Messrs. Humphrys, Tennant, and Go., the boilers 
being arranged to work under forced draught, so as to develope 
additional power if necessary. The Alphonso d’Albuquerque is the 
first of a class of cruisers specially adapted for service on the west 
coast of Africa.

An American paper says :—“There is a lively fight in Detroit 
over the proposition to light the city by electricity. The Board of 
Aldermen has voted to contract with the Brush Company to light 
the city by means of the lights from seventy-two towers, for the 
sum of 95,000 dols. When the matter came before the Board of 
Councilmen, there were delegations representing the Detroit Gas 
Light Company and Excelsior Electric Light Company. The latter 
offered to furnish as good a light for 80,000 dols., while the gas 
men argued that so large a sum should not be voted fo 
experiment. The Council Committee, after submitting a favour
able report on the proposition, voted to lay the matter on the table.”

The Union Engineering Company, Adelaide, recently successfully 
cast a large hydraulic prbss cylinder, to be used at Messrs. W. 
Cameron and Co.’s tobacco factory, Grenfell-street. The casting 
is the largest loam casting which has been undertaken in the 
colony. The casting weighs over four tons, and is 4ft. in length, 
2ft. 6in. in diameter, the thickness of the casting being 8in. The 
cylinder has four heavy bosses for holding the pillars which 
support the head press. At the bottom of the casting, two strong 
wrought iron reinforce bands have been shrunk on to the cylinder. 
The Union Company has to guarantee that the cylinder will stand 
a pressure of 2£ tons to the square inch, making a total pressure on 
the ram of 385 tons.

A large planing machine in the Charlestown Navy Yard, at 
Boston, built in 1866-69 by S. Wilmarth, is described by theBost 
Globe as the largest one in the world. “ Its total weight is 300 
tons; extreme length, 55ft.; width, 31ft.; height, 29ft. It will 
plane a piece of metal 18ft. square and 45ft. long. It will also 
plane at right angles or vertically. It will plane a piece weighing 
200 tons if required at any given angle, and is capable of boring, 
turning, slotting, or splining to a depth of 4ft. and at any taper 
indicated. The lightest class of work is accomplished with great 
rapidity and accuracy. Among other specialities it will bore, turn, 
and cut gear wheels of any required size up to 40ft. in diameter. 
It will bore and spline propellers of any size and weight.”

At the annual meeting of the Parkes Museum, held July 9th, 
a report was read by the chairman of council showing the work that 
had been carried out by the Museum during the past year. ‘ ‘ Twenty- 
one lectures have been arranged by the Council and delivered in 
the Museum by some of the best authorities on hygiene and sani
tary science. These lectures have contained much valuable infor
mation, and have dealt with a majority of the subjects included 
in the scope of the Museum in a most useful and interesting 
manner.” The Museum has been largely used by lecturers on 
public health, and other skilled teachers, for practical demonstra
tions, to various classes of students, &c., who for this purpose 
have been admitted to the Museum without entrance fee.

On Tuesday, the Harwich, a finely-modelled steamer belonging 
to the Great Eastern Railway Company, which has been converted 
from a paddle steamer into a twin-screw by Earle’s Shipbuilding 
and Engineering Company, of Hull, was taken on her official trial 
trip. She is intended for the carrying trade between Harwich and 
Rotterdam or Antwerp, and is provided with accommodation for 
cattle, the transportation of which is very extensively carried 
by the Great Eastern Railway Company. Her engines are of the 
compound diagonal direct-acting twin-screw type, having cylinders 
22in. and 42in. by 27in. stroke. The vessel was taken over the 
measured mile outside the Humber, where a mean speed of 
131 knots was attained, and a run was then made to Flamborough 
and back to Hull. A distance of 120 miles by the patent log was 
accomplished in nine hours.

ThE Times of India states that large quantities of light steel 
rails, on the portable narrow-gauge system, are being forwarded to 
Quetta, where they will be stored in readiness for any emergency, 
and also that a number of small locomotives suited to the re
quirements of a military transport line have been ordered.

It is believed that the Indian Railway Committee will, to a large 
extent, adopt the recommendations of the Indian Government, and 
propose that the interest on the capital expended in the construc
tion of certain lines shall be guaranteed, under special restrictions, 
however, against any increase of taxation to cover such guarantee.

An American contemporary says:—“An English engine driver 
was lately looking at his engine, when the very spot his eyes rested 
on blew off. This was at the joint of the top plate and the left- 
hand side plate of the fire-box shell, and at a point about 18in. from 
the back of the box.” This man will do well to keep his eyes off 
engines in future.

Amsterdam news states that the subscriptions to the Transvaal 
Railway Loan of 15,000,000 florins only amount to about 2,000,000 
florins, whereas not less than 5,000,000 are required to enable the 
works to be commenced. The Loan Committee have requested 
the present subscribers to remain pledged to the amount of their 
liability until November 15th, in order to allow time for raising 
the rest of the money.

The official inspection of the South Staffordshire Tramways has 
been made this week by Major Marindin, R.E., on behalf of the 
Board of Trade. The total length of the tramways is 6£ miles, and 
the work has been carried out by Mr. F. C. Winby. Steam is the 
propulsive power used. The inspector first inspected the line from 
Bloxwich to Walsall, and afterwards proceeded to Wednesbury. 
He expressed his approval of the construction of the line.

West Australia, with but 30,766 inhabitants—but an area of 
1,009,000 square miles, which is more than that of the whole 
United States east of the Mississippi—has 92J miles of railroad, or 
one mile to 333 people. But it does not support its railroads. 
There are two roads—one 24 and one 12 miles long—owned by 
companies and engaged in carrying timber to the coast, which may 
be presumed to earn some profit, else they would not be worked ; 
bnt neither of the two roads owned by the Government earned its 
working expenses.

South Australia extends entirely across the continent from the 
south to the north coast, with the enormous area of 935,000 square 
miles, most of which has scarcely ever been trod by the foot of 
man. Its population was 310,650 at the close of 1883, which was 
311 per mile of railroad. The expenditure on railroads per 
inhabitant was only £20 12s., the average cost per mile of the 945| 
miles at the end of 1882 having been but £6520. Small as it was, 
however, the net earnings were but 2'56 per cent, on this capital, 
and the balance had to be made up by taxation. Several of the 
roads did not earn their working expenses.

There are altogether on French railways 6893 locomotives, of 
which the Railway Nexus says 2826 are passenger and 4067 goods 
engines. There are also 15,432 carriages, of which 3208 are first- 
class, 5315 second-class, and 6909 third-class, together with 182,089 
wagons. As regards the principal companies, the following are the 
figures:—Northern: 1138 locomotives, 2021 carriages, and 33,971 
wagons. Eastern: 922 locomotives, 2359 carriages, and 22,401
wagons. ‘Western: 1045 locomotives, 2881 carriages, and 17,465
wagons. Orleans: 970 locomotives, 2100 carriages, and 20,433
wagons. Paris-Lyons-Mediterranean: 1960 locomotives, 3489 carri
ages, and 62,200 wagons.
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The majority of the members of the Wolverhampton Town 

Council, our Birmingham correspondent writes, are ,manufacturers, 
and they feel very strongly upon the railway rates question. On 
Monday a proposition was made that the seal of the corporation 
should be affixed to a petition in favour of the Manchester Ship 
Canal Bill. In the discussion which followed, Alderman Edwards, 
a large edge-tool manufacturer, recalled with regret the time when 
goods were carried on the canals to Liverpool and London for 
2s. 6d. to 5s. per ton less than at the present time; while another 
member hoped that the next scheme the Council would be asked to 
assent to would be one for the opening of a good waterway from 
Manchester to Gloucester. Believing, therefore, that anything 
which would facilitate cheap locomotion must be of service, the 
Council decided, with only one dissentient, to affix their seal to the 
petition.

"US

_ The extension of railway communication in the Neapolitan pro
vinces of Italy continues unabated, and last year 143 kilos, were 
opened to traffic. A concession has also been granted for a rail
way from Naples to Puzzuoli and Cuma, and the works are now in 
progress. The length of the line will be eighteen kilos., and its 
cost, including railway plant, is estimated at 3,800,000 lire. The 
State will subsidise this line for thirty-nine years at the rate of 
1000 lire per kilo. Another concession has been given for a line 
from Castellamare to Cancello—on the main line from Rome to 
Naples—a distance of thirty-seven kilos., with various branch lines, 
and one for a line from Naples to Bajano by Somma and Nola. 
This network of railways goes by the name of “Circum-Vesuvian,” 
and it will be of great advantage to the agricultural population of 
the vast and rich plains which extend from the foot of Mount 
Vesuvius to Naples, Castellamare, Scafati, and Caserta.

An American paper says :—“ Some experiments have been made 
lately upon the Bound Brook Railway to ascertain the difference in 
the consumption of coal between an express train running on 
schedule time, and the same train run at a very low speed, but 
otherwise on the same conditions, the same five cars and precisely 
similar engine being used. The trains ran in each case from Phila
delphia to Bound Brook and back, a distance of 119 miles. The 
slow trip was made in 9 hours and 23 minutes, 4420 lb. of coal 
being consumed. The train stopped at the same places as the 
regular express trains, the only unusual feature of the trip being 
the funeral pace, averaging a little over 12i miles an hour. When 
running on schedule time the consumption was 67251b., agreeing 
closely with the usual consumption on this route with the regular 
five-car express trains. The saving effected in coal by running the 
train at a very slow pace was 2305 lb. The percentage of saving 
may be expressed in two ways ; as compared with the consumption 
at the normal express speed, the slow speed shows a saving of 
34'2 per cent., while the consumption at the high speed shows 
increase over that at the low speed of 521 per cent.”

A TERRIBLE accident happened on the Manchester, Sheffield, and 
Lincolnshire Railway to the express train leaving Manchester at 
12.30 p.m. on Wednesday, and due at King’s-cross at 5.20. The 
train proceeded safely on its journey as far as Bullhouse Colliery, 
where the line is carried by a stone bridge across the Thurlstone- 
road, about two miles from Penistone. As it passed the signal-box 
something happened, and the nine carriages leaving the rails were 
hurled over the embankment close to the bridge, where they were 
overturned and completely wrecked. The engine, tender, and 
horse-box kept the road, and went on for some 400 yards, ploughing 
up the line and breaking the chairs as they passed. At the time 
the accident occurred the train was, it is said, going at the rate of 
fifty-four miles an hour. It was soon discovered that there were 
nineteen persons killed and at least thirty injured. Those who 
were killed were nine women, six men, and four children. The 
driver and stoker escaped without a scratch. We have here one of 
those cases in which the value of a good automatic brake is nega
tively demonstrated. If this train had been fitted with a brake 
which would have held the wheels to the last, the probability is 
that not a life would have been lost. "1 *

on

(1)

and—
d = l¥r2 +

'■A B '
Assuming for the general investigation that the cross-section of 
the wire is elliptic, it is found that the rotation of the free end 
of a sirring of thin flat elliptic section, is greater the greater the 
inequality in the principal diameters of the elliptic sections.

An apparatus for determining the latent heat of vaporisation 
was recently exhibited before the Dublin University Experimental 
Science Association by Mr. F. Trouton. The chief gain in the use 
of the apparatus is, that to effect a determination by its means it 
is not requisite to know either the boiling point of the liquid or the 
specific heat of the body in either the liquid or gaseous condition. 
In the vessel in which the liquid is placed there is a spiral of 
platinum or other substance unattacked by the liquid. On passing 
a current of electricity—the difference in potential being insuffi
cient to decompose the body if a compound—through the spiral, 
heat is generated, and the liquid vaporised if at the boiling point. 
According as the body is vaporised it is conducted away to a con
denser, collected and weighed. All sensible loss of heat is pre
vented by surrounding the vessel by a larger one full of vapour 
obtained by boiling some of the liquid itself in the bottom of the 
outside vessel under the same pressure as in the inner one; so that, 
if in any experiment the weight is determined of the liquid 
vaporised while a known quantity of electricity passes, the heat 
required to vaporise a unit weight of the body can be deduced, the 
resistance of the spiral being also known. As the electrical mea-
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Messrs. Bolling and Lowe, in their Iron Trade Report, say: 
—“ In February last we pointed out that the heavy duties in 
Russia were much against us—£5 per ton on steel rails. Spain 
practically treats us in the same manner, charging about £3 10s. 
per ton on English rails, a much higher rate than on those imported 
from other countries. This, we suppose, is by way of ‘ special 
thanks’ to Englishmen for holding a large amount of Spanish 
bonds, freely investing capital in Spanish mines and importing 
more Spanish wines, fruit and minerals than any other country. 
In our report of 1st March, 1882, we referred to the St. Gothard 
Tunnel as likely to play an important rdle with respect to our trade 
with Italy. The traffic is continually increasing, and the question 
now arises of laying a double line in the tunnel. Italy and 
Germany have practically broken down the mountain barrier 
previously existing between them, find in ponsequence much of the 
North JtaUfW Iron trade will he fjjyerted frppi this country,”

surements are difficult to make sufficiently accurately, it is simpler 
to compare the latent heat of the body with that of a liquid of 
which the latent heat is known. This may be easily effected by 
employing a second apparatus similar to the first, in which the 
liquid taken as the standard—say water—is put. The same current 
is passed through both spirals, so that the ratio of the latent heats 
may be deduced on weighing the quantities vaporised, if the ratio 
of the resistances of the spirals is known. This, says Nature, if 
both liquids boil at nearly the same temperature, may be obtained 
by a previous experiment where one of the bodies is put into both 
apparatuses, the ratio of the resistances being that of the weights 
of the substance te he vaporised,
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carried oft' to some distant and lonely spot for disposal 
by irrigation, it would be a bappy issue. If chemical 
treatment could be relied upon, it would be a happier thing 
still. There is need for something to be done, and that 

An important and beautiful suburban district, of 
great extent and rapidly increasing population, is 
dernned to a sanitary blockade of a most dangerous and 
intolerable character. Of dire necessity a hundred sewers 
and drains between Sunbury and Putney are discharging 
their contents into the Thames, contrary to the law. In 
addition there are countless cesspools. The Conservators 
of the Thames will shortly have power to sue the offenders 
for enormous penalties; but nothing will stop the sewage. 
Parliament must again suspend the law, and some scheme 
or other must be adopted. The Thames Valley Board have 
been toiling at the problem for seven years. Fifty 
thousand pounds have been expended, with the result that 
things are not only as they were, but considerably worse. 
The state of affairs threatens to get so bad that almost any 
scheme might be welcomed as a change for the better.

prising twenty-one parishes, with a population of lot),000, 
was to be brought by a system of main sewerage 
to a station on the banks of the river at Mortlake, there to 
be treated by a chemical process and the effluent dis
charged into the Thames; while the sludge was to be sold 
or given away as manure, or else barged away to a piece 
of land down below London. The scheme was estimated 
to cost more than a quarter of a million of money, with 
annual charge of £25,000. The provisional orders con
nected with the project were referred by the House of 
Commons to a hybrid committee. As the inquiry pro
ceeded, the prospects of the scheme seemed to promise 
fair, and it was even thought at last that its success was 
secure. Supporters and opponents were all alike astonished 
when the Committee suddenly cut the proceedings short by 
declaring their decision that the Provisional Orders Bill 
should not be approved. Sir Charles Dilke, on being 
questioned upon the subject in the House of Commons, 
remarked that the Cominittee had incurred “ a grave 
responsibility,” and “ the difficulties which would result 
would be of a most serious character.”

Since Sir Charles Dilke spoke, the report of the Com
mittee has appeared, being published on Wednesday. 
One of the most puzzling circumstances connected with 
the decision of the Committee was that it refused to sanc
tion the unopposed Order by which the existence of the 
Lower Thames Valley Main Sewerage Board was to be 
prolonged. The reason for extinguishing that Board now 
appears. The Committee consider it desirable to break up 
the combined district, and to substitute four or five 
districts for the one. This appears like going back to the 
original condition of things, and entirely subverts the 
policy which established the Joint Board. For this 
retrogression—if so it may be called—the Committee plead 
the improvement which has taken place in chemical 
methods for the treatment of sewage. The Committee 
have great faith in chemical processes, and consider that 
it is no longer necessary to treat the sewage of all the 
localities at one spot. According to their view of the case, 
the combination of districts, so as to create one large area 
under a Joint Board, was a concession to the defects which 
then existed in the science of sewage treatment. We 
presume that in the opinion of the Committee combina
tion was necessary, in order that sewage irrigation, or the 
absolute diversion of the sewage, might be effected. The} 
say that the Joint Board have sought, but failed to obtain, 
power for various schemes designed for the total diversion 
of the sewage, or for its treatment by irrigation at one 
particular place. Now at last came a plan for chemical 
treatment; this also to be carried out at one spot. The 
Thames Valley Board seem to have been a little too 
successful in the present instance. They have brought 
such a weight of professional evidence in favour of their 
scaeme, and to prove the perfection with which the 
sewage can be treated by a chemical method, that the 
Committee turn round and say:—“Your chemical process 
is so exceedingly good that any little Board can adopt it 
successfully, and there is no longer any need for your 
existence.” The Thames Valley Board, after suffering 
many reverses, have now “ fallen on the other side,” and 
have triumphantly extinguished their own corporate exist
ence. Heston and Isleworth may now form one district, 
and treat their own sewage. Richmond urban and rural 
may unite, like Heston and Isleworth; and out of the 
twenty-one parishes there are to be four or five districts, 
each independently treating its own sewage.

This, at least, is the mental conception of the Committee. 
It is one more scheme added to the many that have gone 
before. Another Committee, with another batch of Pro
visional Orders before it, may see matters in a different 
light.. There are members of Parliament who refuse to 
put their trust in tanks, and who are doubtful as to the 
qualities possessed by precipitating agents, whether they 
be sulphate of alumina, lime, and a little yellow clay, or 
anything else. Moreover, there is a very decided notion 
among people in general, that whatever liquid comes from 
sewage-works is itself sewage, let its appearance be what 
it may. There has been a tremendous outcry against the 
Moi’tlake outfall, as an invention for utterly spoiling the 
river above London, and probably doing consider
able mischief within the area of the metropolis 
itself. The public are not yet fully converted to 
a faith in precipitation. The Mortlake effluent has been 
denounced by anticipation as something inevitably foul 
and polluting. “The House of Commons Committee,” 
says one of the dwellers at Chiswick, “ acted like sensible 
men in throwing out this audacious scheme.” “Take the 
sewage away to the sea,” says this gentleman, “ or else let 
it be pumped up and taken inland to some waste piece of 
ground, far distant from human habitation, where the 
chemists can deal with it safely.” But who is to pay for 
all this? The ways and means are ample, for this generous 
adviser proposes that the State should come to the rescue, 
instead of spending money “ in the purchase of enamelled 
vases and pictures by the old masters.” We have a great 
variety of ways for solving the sewage question, but none 
of them give much satisfaction. London has tried “ abso
lute diversion,” and everybody seems to be horrified at 
the result. At all events, it is sufficiently plain that the metro
polis has not yet seen the finish of its main drainage works.

The Committee on the Thames Valley scheme consider 
that by having several outlets instead of one there will be 
a more perfect dilution of the effluent. This looks as 
though the Committee were not quite sure that the effluent 
would behave itself properly. But the Committee are said 
to be satisfied that each of the four or five districts would 
be able to treat its sewage with greater efficiency and 
economy than the Joint Board. Possibly each district 
may think so, and may like to have the honour of possess
ing sewage-works of its own. There has been a consider
able amount of disagreement over the present scheme, the 
Thames Valley Board having failed to secure the firm 
adherence of all the subsidiary authorities. But we are 
not yet assured as to the economy of having four or five 
establishments instead of one. The dilution of the effluent 
may be a fair expectation, but the multiplicity of sewage- 
works seems to be objectionable. If the sewage could be
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PUBLISHER’S NOTICE.

*** Next week a Double Number of The Engineer will be pub
lished containing the Index to the Fifty-seventh Volume. The 
Index will include a List of Abstracts of Specifications published 
during the same period. Price of the Double Number, Is.

TO CORRESPONDENTS.
*** In order to avoid trouble and confusion, we find it necessary to 

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

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

%* All letters intended for insertion in The Engineer, or con
taining questions, must be accompanied by the name and address 
of the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications.

W. S. M.—The engines of the Oregon are about 10,000-horse power. This is 
probably the greatest power regularly developed at sea.

D. J. M.—Zeuner's treatise “ On Valve Gear," if you are a good mathe
matician ; Welsh’s Treatise if you are not. Messrs. E. and F. N. Spon are 
the publish

Milano.—There is very little choice exhibited, as some engine builders pass 
the steam through the tubes and some the water. Sending the water through 
the tubes is perhaps the more general practice.

G. R.— You can obtain any specification in print by applying at the Great 
Seal Patent-office, Chancery-lane. At most of the public libraries a com
plete set of Patent-office publications is kept, and by consulting the indexes 
you can find the date and number of the specification you require.

J. P. (Putney Bridge).—It is not necessary to publish your letter, as the 
facts are not as you give them. The springing level of the arches is a 
little above Trinity high-water, and at this level of water there will be a 
clear headioay of 1 'Aft. at the centre of the arches. See the drawings in The 
Engineer of the 6th October, 1882.

OUR ARTILLERY INVENTORS.
It is said that when a German official in high position 

asked whether he did not consider that we neededwas
more science in our English Government Departments, he 
replied, “ You have something much better than that, you 
have perfect honesty; no one else has perfect honesty. 
We have not, Russia has not, no nation except yourselves 
has it; you keep it, you can buy science as you want it.” 
This was in some respects a pleasing reply; still let us read 
it correctly. He did not say “ you have perfect honesty, 
so you can buy science if you want it without paying for 
it.” We should all be shocked at such an idea of honesty. 
Probably there could not be found an individual who 
would contemplate such a thing. Nevertheless, system 
may be more unjust than individuals, and it may be well 
to consider whether custom and system may not be doing 
what we should all repudiate as individuals.

Is our system of treating inventions for the service fair 
and liberal? We all know that such a question will 
meet with a chorus of replies that it is tlie very opposite. 
This must, however, in the nature of things be felt by 
disappointed inventors generally. Suppose then 
throw them all out and choose a reasonable number of suc
cessful inventors, what answer should we then get ? 
Very much the same, we apprehend. Take, for instance, 
Colonel Moncrieft', who is, on the whole, a very successful 
inventor. He recently read a paper at the United Service 
Institution, in which he described his treatment somewhat 

follows: He succeeded in getting a cominittee appointed 
to consider his hydro-pneumatic system, and after over
coming some opposition, he eventually so convinced the 
committee of the soundness of his proposals that they 
reported in his favour. On this they were at once broken 
up, and a new committee appointed, only to come to an 
end in the same way. Seven committees in succession did 
Colonel Moncrieff convince, and they each eventually 
recommended his system, each being in turn, at this stage, 
immediately abolished. Colonel Moncrieff is an obstinate 
Scotchman ; doubtless, also, he benefitted by the example 
of Bruce and the spider; but his official connection with 
Government was abolished on the seventh favourable 
report. His case, indeed, then was becoming a heinous 
one, requiring decided action. We remember a young 
officer, in a cold-blooded way, many years ago endeavour
ing to dissuade Sir William Palliser from the course of 
invention, in which he was then comparatively fresh. 
“You may find one successful, man,” he said.
Armstrong may have made it answer, but try some others 
who have become celebrated. Has Whitworth made it pay ? 
Can you, on the whole, expect to do better?” This officer 
regarded an inventor as an unhappy man who lit a fire 
that could not be quenched, one that went about in the 
character of a sort of public nuisance, if not a public 
enemy, always wanting something that lie could not get. 
Is this a proper view to take of the matter? It un
doubtedly contains a measure of truth. If, however, the 
view taken by officials of inventors is hardly a healthy one, 
the opposite side of the case is worse. Inventors, as a 
rule, consider that they have not only been hardly and 
grudgingly treated, but in many cases they speak out so 
strongly of the unfair or fraudulent action from which 
they have suffered, that it becomes difficult for any 
responsible officer to converse with them. Supposing it 
were necessary for the English Government to obtain a 
character in order to get an invention placed in their 
hands, could a man be readily found who would testify 
that he had received full consideration and justice, and 
would guarantee that others coming should meet with the 
same ?
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CHIMNEY CONSTRUCTION.

(To the Editor of The Engineer.)
Sir,—Will you kindly allow me to ask if any of your readers can oblige 

me with the names of works where the following tall shafts are erected? 
Manchester, 410ft. high; Wigan, 420ft. high; Warrington, 440ft. high. 

Church-end, Finchiey, N., July 14th. R. M. B.

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

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

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

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

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

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

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, Denmark, 
Egypt, France, Germany, Gibraltar, Italy, Malta, Natal, Netherlands, 
New Brunswick, Newfoundland, New South Wales, New Zealand 
Portugal, Roumania, Switzerland, Tasmania, Turkey, United States, 
West Coast of Africa, West Indies, Cyprus, £1 16s. China, Japan, 
India, £2 0s. 6d.

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

as

£0 14s. 6<L 
£1 9s. 0 d.

“ Sir Wm.

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

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

Advertisements cannot be inserted unless Delivered before Six 
o’clock on Thursday Evening in each Week.

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche; all 
other letters to be addressed to the Editor of The Engineer, 163, Strand.
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DEATHS.
On the 28th May last, at Burgersdrop, South Africa, of fever, William 

Hunt, C.E., formerly of Cappawhite, County Tipperary, and latterly of 
Balliflasloe, County Galway, Ireland.
q jjrl tlie^ioth June, at South-place, Kennington Park, Henry Chapman,

On the 14th July, at the residence of W. M. Gibson, Devon House, 
Kingsdown-parade, Charles Fodracres, C.E., late of Seebpore College, 
Calcutta, aged 58 years.

THE ENGINEER. Let us look at the matter from another point of view. Sup
pose a scientific referee could be taken over one of our ships; 
he would find innumerable designs well carried out, each 
one representing, not only ingenuity and wear and tear of 
the human mind, but successful ingenuity, each design being 
presumably the best of several alternative schemes. Suppose 
he was then to ask wliat money the country had paid for 
each design, would the answer bear out the commendation 
of our German authority? Suppose be asked after the 
man who was tlie author of each construction, and whether 
he had any complaints to make, not reckless complaints of 
course, but such as he was prepared to substantiate, what 
answers would he get ? Most men are bard to please; 
inventors probably overrate their own inventions. A 
complaint to carry weight must be supported and proved. 
What should we hear then from our constructors of ships, 
guns, projectiles, carriages, and the like? Supposing that 
the Elswick firm, Sir W. Armstrong,Messrs.Noble,Rendel, 
and Barnaby to be satisfied men, what about Sir E. J. Reed, 
Palliser, General Boxer, Colonel Moncrieff, Vavasseur, 
General Clerk, and Admiral Scott, or others ? Our new 
guns are built up of steel tubes, but this was not done 
until the system had been brought to such a pitch of 
excellence as to be far superior to wrought iron. This was 
done for us by Whitworth and Vavasseur. Has the 
country in any way shown its appreciation of their labours? 
We are trying wire guns. Are we even paying Longridge

JULY 18, 1884.

THE THAMES VALLEY SEWERAGE.
Considerable surprise, not unmingled with conster

nation, lias been created by the rejection of the 
scheme for the drainage of the district known as the 
Lower Thames Valley. The project had been carefully 
elaborated by the Joint Board brought into existence 
years ago for the purpose of wholly diverting or purifying 
the sewage. The Thames Conservators approved of the 
plan. Mr. J. Thornhill Harrison conducted an inquiry 
into its merits on behalf of the Local Government Board, 
and after a careful investigation, costing £4000, reported 
unreservedly in its favour. Sir Charles Dilke’s depart
ment endorsed that conclusion by granting a Provisional 
Order for carrying out the undertaking. Another Pro
visional Order renewed the powers of the Lower Thames 
Valley Main Sewerage Board, and granted that body 
further time for the execution of the scheme, during which 
period the district would be exempt from penalties 
account of polluting the river. The project when about 
to come before Parliament attracted considerable notice 
on account of its probable effect on the Thames in the 
vicinity of London, All the sewage of the district,
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induce the companies to give a constant supply, because the 
meter would not only register the water used but the power 
also. The quantity of power to be had in this way would no 
doubt be very small, yet if it only sufficed to drive a sewing 
machine it would be valued. It is not very easy, how
ever, to see how the storage is to be affected. The 
scheme could only be possible at all by the general adop
tion of meters working under high or comparatively high 
pressures, the operation of the mechanism of which would 
be the same whether it did work or not. There are, how
ever, many cases where the consumption of water under 
pressure is large, and the power required small, in which 
the scheme might be turned to account.

it is found on a searching examination of their accounts 
that these corporations do realise 7 or 8 per cent, dividends, 
what then? They hold certain legal powei'S of rating con
sumers, and any attempt on the part of Parliament to fix 
the interest which water companies may charge on their in
vested capital will border somewhat closely on paternal legis
lation. If upon inquiry it is found that an interest of 8 per 
cent., say, is realised on waterworks, and that Parliament 
in the public behalf desire to lower that to, say, one-half, 
then in justice to the shareholders, they must receive due 
compensation in a sum of money paid down for the reduction 
forced upon them. A very important point in relation to 
water rating is the alleged inequality of its scale. The 
rating powers of the different water companies of London 
and of the provinces vary in an almost incredible degree, 
and are levied under no less than 767 Acts of Parliament— 
that was the number at the end of 1880—and it is there
fore nearly certain that at present there must be some 
inequality in the proportion of value given for money 
paid, and one of the first requisites is to see how this injustice 
can be removed. The operations of water companies are, 
as a rule, free from the influences of competition; a 
monopoly is enjoyed by each company, and the commodity 
sold may fairly be called the first necessary of life.
It is therefore expedient that control by law must to some 
extent operate on their charges. The method of regulating 
the price paid for water by charging according to the 
rateable value of each house appears, at least to outside 
observers, to be loose and ill-defined. It is a tax, yet not 
for imperial purposes; it is one to all intents levied in behalf 
of aset of private companies. Whether a man and hisfamily 
use agallon of water a day or a thousand gallons he has to pay 
the same; and even the phrase “ a thousand gallons ” must be 
taken with reserve, because though the consumer gain 
nothing by limiting his use of water, the company take 
various precautions to limit the quantity supplied, prac
tically only filling a moderately sized cistern so many 
times a week for him, and if he proposes to use a hose to 
water his garden, he is charged in some cases £5 a year 
for it.

In order to come at some idea of the proportion between 
the price charged for water by house rating and by the 
gallon, the following figures may be taken. A house 
cistern may measure 7ft. square and 2ft. deep, equalling, 
say, GOO gallons capacity. Theoretically GOO gallons a day 
of water are supplied to it, but save in certain weeks of 
summer, not the whole, probably not more than half this 
quantity is actually used, say, .300 gallons a day, or 365 x 
300 = 100,500 gallons per annum, which at 7ld. per 1000, 
equals £3 8s. 9d. a year. Instances are to be found, 
however, where the water rate for this supply is £4 10s. or 
more, being what is paid according to the rating value of the 
house; and the fact furnishes an illustration of the inequality 
of the incidence of water rates, because in another house 
having identically equal cistern capacity and water supply, 
if of greater rateable value, the tenant has to pay a higher 
price for the same thing. According to Mi-. Parry’s report for 
a number of towns, the selling price of water varies from 2s. 
at Manchester and Bury, to 4a. at Glasgow; but of course the 
relative cost of obtaining the water, borne by the respective 
companies, also varies. How far the cost of obtaining and 
distributing the water is equally proportionate to the 
charges levied in the respective cases can only be exactly 
arrived at by careful investigation. According to Sir 
Joseph Bazalgette, in his address as president to the 
Institution of Civil Engineers, on the 8th of January this 
year, the rateable value of London, within the area of the 
districts of the eight great water companies, is £28,000,000.
The total amount received in the year 1883 by these com
panies for water rates and sales was £1,561,811, of which 
upwards of £300,000 was received for the sale of water by 
meter for trade purposes, at prices ranging from Gd. to 9d. 
per 1000 gallons. The balance of £1,260,000 equals 4^-per 
cent, on the rateable value of the property The companies 
are only entitled to make a charge of 5 53 per cent, on the 
nominal rental—a sufficiently vague definition for basis, and 
this vagueness is one of the chief points now being con
tested. In all business transactions, whatever their nature, 
it is of great importance that the relations between any 
two parties should be clearly defined. A householder 
requires both coals and water; he goes to his coal agent 
and orders the quantity and quality he wants; they are 
delivered and paid for. Both seller and buyer understand 
each other. The water is obtained on altogether another 
footing. Periodically the householder gets a notice that
so much is due for water rate ; if not paid in due time the 0ur Exp0ET coiL
water is cut on, or he is summoned. It matters nothing, . , , ,, ,
as we before observed, whether much or little water has . Almost alone amongst the mineral industries, the export coal
been used, and this is a grievance to the business

' . «, .. ,, „ . exported of coals and coke—and the latter is only a driblet—
. I aining now fiom the directly financial to the engineer- 11^098,062 tons, an increase of nearly half a million tons on the 
ing aspect of water supply, we may invite attention to the quantity for the corresponding half of the past year, and a still 
daily waste of water power where domestic motors are so larger increase on that of its predecessor. The increase, it is 
much needed. In a large proportion of houses water is still more satisfactory to note, is one that is spread over an area 
served into the cisterns under pressure, and a very high that is wide. We sent in the past half year more coals to 
pressure indeed in some manufacturing and country towns, Russia, Sweden and Norway, Denmark, Spain, Italy, Egypt, 
yet up to the present it apparently has not occurred to any Brazil, Gibraltar, Malta, the British East Indies, and the “other 
one to utilise or store it. Let us see what it is. First countries ” that are not specifically named in the official lists, 
water, say 22 cubic feet, is run into the cistern at a pres- Gjermany> Holland, and France are the only countries that 
sure in the service pipe of, shall we say, 20lb. per square *how ^.decrease and the decline ,s very slight. It had 

i rrii • -c .1 i.i. i i -i £ 1 , been anticipated that the numbers of the idle steamers wouldinch. This, if passed through the cylinder of a water have lessened the quantity of the coals shipped for the use of 
engine having a diameter of Gin. or area of 28m., and gteamers engaged in the foreign trade; but, on the contrary, 
having a stroke of 12m., gives 28 x 12 =336 cubic inches, there is for the half year an increase to 3,108,705 tons. It 
or about j- of a cubic foot; the piston would, therefore, make appears then that in the half year we have added over half a 
5 x 22 = 110single strokes while the tank was filling, it would million tons to the quantity of the coals exported and to the 
realise 2200 foot-pounds of power, and for a week’s supply a quantity used by the vessels engaged in the foreign trade; and 
foot-poundage of 13,200 is obtained, the piston and cylinder though the tonnage soused is smallcomparedtothatraised, yet itis 
operating at the same time as a water meter. It has been satisfactory to notice that it is growing, and that in the last few 
suggested that this power might be stored up in various years there has been a very considerable enlargement of the rate 
ways, such as storage electrical batteries, compressing air gro'vfb. It will not prove sufficient to make up for the 
in a receiver, or by the more primitive method of winding undoubted decline in the quantity of coal consumed in the 
up a spring. It might be possible in dealing with and ^me manufactures; and the latter is believed to be so large, 

1 , Vi- ,i. ^ c • , ° ■ that in spite of the continuance of the normal growth m theremodelling the present system of paying water companies, uge for p^rpose8 8Uch a8 the gaa manufacture, there must be a
to turn this point to account by allowing them to charge fall in the tonnage of coal produced in the current year. The 
a fair rent for any power availed of by a householder from home consumption is of the highest importance in the coal 
his water supply, It would also, on the one hand, encour- trade, and that branch of it that is the greatest—the iron 
age the supply pf water by meter, and, op the other? manufacture—js manifestly dull; and though it may be at its

the compliment of consulting him ? Observe, we are 
making the supposition that our Government have adopted 
all the best designs, and we are only considering the case 
of the presumably happy and successful men whose 
designs have been taken up. If our relations with them 
are unsatisfactory, where does the fault lie? Very pro
bably the professional advisers of Government will be 
blamed by most people. Yet it can be easily shown that 
they are very little interested in behaving badly. The 
system which turns them out at the end of five years, or 
in the case of a committee member in three years, makes 
their official employment worth but little. It could not pay 
them to steal and get credit for inventions, for no money 
has been given to our knowledge by our Government to any 
officer for an invention for many years. We believe that 
the fault lies in the spirit and system which has shaped all 
our national operations in a greater or less degree of late 
years, the spirit of bidding for immediate popularity by 
cheese-paring or flint-skinning in every department. The 
popularity of a Government depends much on keeping 
down expenses, and the competition between opposite 
political parties is keen enough to make every department 
a subject for the shears of parsimony. Party interests are 
admirably secured by a penny-wise-pound-foolish policy if 
one party gets credit for saving the penny and their 
opponents come in for losing the pound. The habit of 
driving hard bargains when long continued leads to 
standards being established by custom which ought never 
to have been tolerated. We may cite two instances of lines 
of conduct recommended by our responsible advisers, which 
are unworthy of England. It has been urged that the 
Government should have a right to use any patent without 
paying a royalty, and this is applied to war stores. Consider 
what this amounts to. A store is invented with the 
requirements and demands of our own Government prin
cipally in view. Any benefit arising is likely to be 
enjoyed chiefly by England. England would grant the 
inventor a patent and pocket the inventor’s money in 
doing so, and then legally use the invention for nothing— 
that is she could seize his invention and can also take his 
money for a nearly valueless document. What would be 
said of any approach to such action on the part of an 
individual. Again, to take the case of Mr. Lynall Thomas. 
Without attempting to discuss his claim, we note the bare 
fact that in 1877, after a lengthened trial in which he, a 
private individual, contested with Government at a 
great disadvantage, he obtained a veixlict and a large 
award for services rendered in 1861, sixteen years 
before. On this, advantage is taken by our legal advisers 
of a technical or legal plea to carry the case on further in 
a way that would involve enormous expense and waste of 
years and something very like ruin to him. Can we con
ceive a private individual of unlimited wealth being 
allowed to deal in this way with any small bill sent in to 
him? Can we wish our country then to take such a 
line ?

We may on our present time-honoured system keep 
down the immediate annual charge, but we may depend 
upon it that in the long run we suffer, for every other 
aspect of the question is miserable. England on this system 
cannot be encouraging inventive effort, and her designs 
must suffer accordingly. Yet if we inspect those we have, 
we cannot feel that we have come by all of them rightly. 
If we think of the private inventors whose brains we are 
using, one man after another rises up before us trying to 
struggle on and keep up appearance and heart under cruel 
discouragement, and with capital and life wasted. Then again 
our Government officers are men put in charge of depart
ments to manufacture and ilivent, if they can and care to do 
so, as it were, by order, for five years, at the end of which 
time they must take up military duty and carry off their 
special knowledge to distant parts of the globe. India and 
Bermuda were the destinations of the last manufacturing 
officers that we remember being ordered away. About 
the age when they ought to be most valuable they 
are likely to be compelled to retire to give promotion. 
They have little encouragement to show their powers, 
though we have some who have done so. We know one 
young artillery officer, of very remarkable inventive 
capacity, who, after successfully getting some designs 
adopted, has relapsed into the ordinary condition of disgust. 
In the face of the admitted bad state into which our national 
armaments, especially our navy, are falling, we can hardly 
expect that public attention can be drawn to this question. 
Nevertheless, it is certainly not being dealt with as the 
character or the interests of the nation demands. It is 
not easy to suggest what should be done. In these days it 
is difficult to obtain money for what is not popularly 
understood. A Boyal Commission might not effect much, 
but it might be interesting to try one.

METROPOLITAN WATER SUPPLY.
The water supply of London has been occupying a 

large share of public attention lately. The subject 
deserves it. Public health, public cleanliness, insurance 
of a speedy and efficient means of extinguishing fires, and 
last, but hardly least, a supply of cheap power are all 
embraced by the question. Nor must the price paid for 
water be for a moment overlooked. If the committee asked 
for by Mr. W. H. Smith had been appointed it would have been 
able to lay before the House of Commons and the country a 
mass of valuable information. Of course the ultimate obj ect of 
inquiry is to ascertain how best to give the inhabitants of 
London the largest supply of the purest water at the least 
possible cost. In any changes that might be suggested by 
the results of future inquiry the vested interests of the share
holders of the water companies must be duly considered 
and respected. The water rates of London, and their 
alleged disproportion to the actual value of the water 
given, is the point of most general interest, therefore it is 
the one chiefly debated. This is perfectly natural; the 
other points in connection with the subject enumerated 
above are either medically or otherwise technical in their 
nature, but a question of money payment addresses itself 
forcibly to all parties. It will need skilful financing 
ability to secure a cheap and constant water supply at a 
Jpw yearly rate without injuring the water companies. Tf

THE WESTINGHOUSE BRAKE ON THE NORTH-EASTERN 
RAILWAY.

Mr. T. E. Harrison, the well-known chief engineer of the 
North-Eastern Railway, has been good enough to send us a 
report on the working and maintenance of the Westinghouse 
brake on that line. If the Board of Trade required support, 
they should be grateful indeed to be backed up by such power
ful aid, for this document, as will be seen, breathes the greatest 
confidence and satisfaction in the brake, which experience has 
proved to be the only one which really complies with the Board 
of Trade conditions in a satisfactory way, and which can now be 
proved to do so at a trifling cost for maintenance. Mr. Harrison’s 
report is the more valuable since it bears evidence that the 
opinions expressed are the result, not only of practical experi
ence, but of careful, methodical, systematic arrangements. We 
are told about the methods adopted to keep the brake in good 
order, and of the system of training the drivers in a model van 
fitted up with apparatus for a whole train, and through which 
each man must pass satisfactorily before he is entered as fit to 
take charge of a train. The knowledge of the principles thus 
gained will proveof valuein many ways, andnottheleast in making 
drivers cautious as to setting up impossible theories to account for 
some mishap, for which, perhaps, their own wantof caution is alone 
to blame; and it might not be amiss if guards were also 
instructed in some of the main features of the brake for the 
same reason. A detailed statement of the cost of maintaining 
the Westinghouse brake on 2666 vehicles for two years is given, 
and this is particularly instructive. From it we find that, 
including the cost of replacing the whole of this stock with new 
hose pipes, for reasons explained in the report, the total expen
diture for maintaining both the brake proper and the brake 
rigging, exclusive of brake blocks, is under 9s. 6d. per vehicle 
per annum. As Mr. Harrison points out, however, the cost for 
hose pipes should be reduced by one-half to get an average, 
which brings the sum to only 7s. per vehicle. This amount 
includes everything but brake blocks, which are common to all 
brakes, and is made up as follows:—Maintaining and repairing 
parts of brake and rigging, 8d. per vehicle per annum; hose 
renewals, 2s. 4d. per vehicle per annum; men’s wages, testing 
and overhauling, and inspector’s salaries, 4s.; total, 7s. This 
sum is equal to about per cent, for the first cost of the 
brake proper and the brake rigging—a truly surprising 
result, which, as the report says, “ shows conclusively that there 
is great economy in the maintenance of the Westinghouse 
brake.” Mr. Harrison has been, with ourselves, a believer in 
the triple valve from the first, and takes the opportunity of 
stating, as his experience of some 3000 in use on the North- 
Eastern Railway, that only 1 per cent, per annum require 
repairs, and that during the year 1883 there were only five 
triple valves which caused delay. The importance of the tell
tale quality, the utter insignificance of the delays, the advan
tages of the Westinghouse brake on their heavy inclines, of its 
powers for either emergency or station stops—are not all these 
things written in brief but forcible terms in the report 
eminent engineer ? and we commend it to our readers’ attention. 
It must be very gratifying to one who has for some years taken 
a quiet but confident lead in the brake question, and whose 
ability and sagacity in both civil and mechanical engineering 
during half a century has constituted him one of our leading 
engineers, and perhaps our highest authority in all that relates 
to railway matters, that his opinions should have received such 
confirmation from practical experience, and that he should be 
able to report that “ There does not appear to be any one point 
in the principle and arrangement of the Westinghouse brake, as 
now in use, requiring alteration, and it entirely complies with 
all the requirements of the Board of Trade.” Mr. Harrison 
concludes by giving a table of the number of Westinghouse 
automatic brakes in use and actually ordered up to the 30th April, 
1884, all over the world, amounting to 11,553 sets for engines 
and 63,065 for carriages and wagons. It is further shown that 
an increase of 8276 sets for engines and 49,563 for carriages and 
wagons has taken place in three years and nine months. Mr. 
Harrison is clearly not alone in his good opinion of this in
valuable appliance.

of our
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As it was thought desirable to charge all the hose pipes that had 
been damaged when altering their position, the number here charged is 
above the average, to the extent of from one-third to one-half.

The above figures show conclusively that there is great economy 
in the maintenance of the Westinghouse brake.

Brake Blocks.—The wear of brake blocks is common to all 
continuous brakes, and depends on the number of stoppages 
made by the brake. In the year 1883 the stoppages at stations 
on the North-Eastern Railway were 2,863,756; and on the 
Brighton Railway it has been found that the additional stop, 
pages from signals and other causes amount to 50 per cent. The 
cost of brake blocks for one year is—

£
Material ,, ..
Labour ., ..

f

559
815»: ;; ,, . t;

£874-0|. 6Jd, pop yfifcjplfl.

Description of 
parts.

THE ENGINEER.

NOTES ON THE WESTINGHOUSE BRAKE, AND' 
ON SOME REGULATIONS IN WORKING IT.

We have received from Mr. T. E. Harrison, M.I.C.E., the 
following memorandum on the Westinghouse brake, which 
may be interesting to some of our readers. It is simply a 
statement of facts coming within Mr. Harrison’s own pro
fessional experience, and is not to be taken as an official 
document of the North-Eastern Railway Company;—

A van has been specially fitted up for instructing the engine- 
and firemen in the use of the Westinghouse brake under allmen

circumstances. The van contains all the apparatus necessary 
for a train of eleven carriages, and pressure indicators are 
attached to show the varying pressure in the reservoirs, 
cylinders, and pipes. An intelligent engine-driver takes the van 
to the different stations, where men are located, and they are 
instructed in the use of the brake, the men taking a great interest 
in it; and when fully understanding its working they are passed, 
and their names entered in a book. A great improvement in 
the working of the trains was observed after the men had been 
instructed.

Hose couplings bursting.—The number of failures of the hose 
coupling is chiefly to be attributed to their position on the 
carriages having been changed, necessitating the hose being 
removed from the iron ends by the following process:—The hose 
is soaked for from fifteen to thirty minutes in nearly boiling 
water, and then each end of the hose is put into a machine with 
movable heads, worked by levers, and forcibly pulled off the iron 
nipples, and invariably more or less damaged. The hose 
couplings so damaged have now been nearly all removed, and 
replaced by new ones.

Triple valves.—All triple valves are examined and cleaned 
every three months, and it is probable that this examination 
will turn out to be more frequent than is necessary—the time 
occupied for the examination and cleansing of each triple valve 
is seven minutes. A little water is sometimes, but not often, 
found in engine triple valves, and in those on vehicles worked 
next to the engine. So far triple valves requiring repairs 
amount to about 1 per cent, per annum.

Brake cylinders.—Brake cylinders on engines and carriages 
are at present examined every three months ; a little paraffin 
oil is put in, and the pistons are turned round, so that the 
leather washers may be lubricated, and wear evenly. This 
process takes twenty minutes. The leather washers in the 
cylinders seldom require renewing, except in some cases on 
engines where they come in contact with heat.

Main reservoirs on engines.—Water accumulates in these 
reservoirs, at the rate of from one to two gallons per week, 
depending on the state of the atmosphere. The time occupied 
in clearing off this water by a plug is five minutes. If these 
main reservoirs be kept moderately free from water, there is 
very little accumulation of water in the reservoirs on the 
carriages or bottom caps of triple valves. The larger the main 
reservoirs the better, and they ought not to be less than 9 to 10 
cubic feet capacity.

Dirt.—It is most desirable that dirt should be kept out of the 
working parts of the brake as much as possible, and this depends 
chiefly on the lubricant used in the air pump, and if a little pure 
paraffin oil is used once in two days, very little accumulation of 
dirt, and consequent clogging of the different parts of the brake, 
will take place.

Governoi's.—The automatic governors now in use on all the 
engines on the North-Eastern Railway, though little used on 
other lines, have been proved to be of great importance in keep
ing up a uniform pressure; they require cleaning every two or 
three months, time occupied being about one hour.

Donkey pumps.—The lower or air part of these pumps and the 
air valves and case require cleaning every three months, the time 
occupied being about half an hour. The pump itself requires a 
complete examination and cleaning once every nine months, 
taking two men’s time one and a-half days.

Divers’ valves.—These valves require cleaning every two or 
three months, and take about an hour. All the cost of labour 
in connection with the examinations and clearing above referred 
to is included in the following table:—
Repairing and Maintenance of Westinghouse Brakes and 

Machinery for the Two Years 1882 and 1883, the A umber of 
Vehicles being 2029 Carriages, 637 Guards' Vans, Horse-boxes, 
Ac.—in all 2666.

49
The cost of repairs and maintenance of the pump, triple valves, 
reservoirs, and everything connected with the Westinghouse 
brake, for each engine with its tender, for one year taken on the 
average of two years, amounts to £3 5s. 9d. The brake blocks 
for each engine with its tender for one year cost £1 18s. lOd.

An analysis of the returns of delays made to the Board of 
Trade by the North-Eastern Railway Company gives the follow
ing results for the year 1883 :—

No. of cases.
Negligence of men and neglect of regulations.. 21 
Breakage of parts of brake gear, such as cocks,

pipes, swan necks.................................................
Leakage from various causes .........................
Triple valves, parts of it being out of order—

North-Eastern carriage.................. 4
North British carriage .

83
7

1
5

66=1-27 per week. 
92=1-77 „

Total number of cases 
Cases of hose pipes bursting .. ..

158=3-04

Attention is directed to the few cases of delay from the triple 
valve being out of order. It may here be remarked that the 
above delays are not attended with danger; though called 
“ failures,” they are in most cases the best proof of the reliability 
of the automatic brake, acting as a tell-tale to call attention to 
any slight derangement, and they will certainly be gradually 
and greatly diminished in number, particularly in the bursting 
of the hose pipes. The whole result is a delay to one train 
every other week day, of three to five minutes, out of all the 
trains working on the North-Eastern system ; not as great a 
delay as occurs every hour under the working of the block 
system. The returns of failures made by different companies 
for the half-year ending 31st December, 1883, vary a great deal, 
in one case being relatively more than six failures to one on the 
North-Eastern.

Efficiency of the Westinghouse brake.—It must not be forgotten 
that the great object of the introduction of continuous brakes 
was not for the mere stopping of trains at stations, but that it 
might be used as an emergency brake to prevent accidents ; and 
every day’s experience shows more clearly the efficiency of this 
brake for this purpose, and in diminishing the extent of damage 
when accidents do occur ; and it is generally liked by all engine 
drivers who have used it. It has been found especially useful 
for working steep inclines, of which there are many on the 
North-Eastern system, in some the gradients being as steep as 
1 in 37. The incline on the main line to Whitby, five miles long, 
with curves of 15 chains radius, and the gradient less than 1 in 
50, was formerly worked with a train of carriages fitted with 
Fay’s brake. The Westinghouse brake now works the trains 
over this incline, at a speed of from 20 to 25 miles an hour, 
under complete control, the brake being applied throughoutjthe 
running in descending the incline at a uniform pressure.
“leak off” brake would be useless on such an incline, 
does not appear to be any one point in the principle and arrange
ment of the Westinghouse brake as now in use requiring altera
tion, and it entirely complies with all the requirements of the 
Board of Trade.

Automatic brakes.—The automatic brakes of all kinds in 
England 30th December, 1883, exceeds the number of non- 
automatic brakes by more than 50 per cent.; and of the auto
matic brakes of all kinds in use, more than 60 per cent, are 
Westinghouse brakes. A comparison is given below of the 
number of Westinghouse brakes in use and actually ordered on 
the 30th April, 1884, and on the 20th July, 1880, the increase 
being remarkable:—

The
There

Westinghouse Automatic Brakes, 30th April, 1884.
Carriages 

and wagons.Engines.
1,647 .. .. 13,129
1,520 .. .. 10,642
1,219 .. .. 5,571

England.........................................................
France .........................................................
Continental railways and the Colonies ..

4,386 .. .. 29,342
7,167 .. .. 33,723*United States

11,553 .. .. 63,065
3,277 .. .. 13,502Return 20th April, 1880

Increase in 3 years and 9 months .. .. 8,276 .. .. 49,563
* Includes 11,251 wagons.

There was not at the date of the last Board of Trade 
return a single vacuum brake in use on any of the 
Scotch lines of railway. The Westinghouse brake is becoming 
generally the adopted brake for the continental railways.

THE ASSOCIATION OF MUNICIPAL AND SANI
TARY ENGINEERS.

The annual meeting of the Association of Municipal and 
Sanitary Engineers and Surveyors was held at Newcastle-on- 
Tyne, on Thursday, Friday, and Saturday last week, in the 
Council Chamber at the Town Hall. Mr. W. H. White, borough 
engineer, of Oxford, the retiring president of the Association, 
occupied the chair at the opening of the proceedings, and about 
forty members attended, largely from towns in the northern 
district.

The Mayor of Newcastle—Dr. W. H. Newton—accompanied 
by Alderman Wilson, the chairman of the Health and Sanitary 
Committee, and other members of the Town Council, attended 
by the town clerk, Mr. Hill Motum, first welcomed the Associa
tion to the borough. His w-orship briefly referred to the great 
importance of sanitary matters, not only as affecting the health 
and happiness of the people, but also as intimately connected 
with the commercial prosperity of the country. He expressed 
gratification that the borough engineer, Mr. W. G. Laws, had 
been elected president of the Association for the ensuing year, 
and observed that whilst it was a compliment to the corporation 
and to the city, he was sure it was a selection which would also 
prove advantageous to the Association. Alderman Wilson also 
welcomed the Association as the representative of the Health 
Committee. He said the Corporation were determined to get 
the town into the best sanitary state possible aad such confer
ences were calculated to further the satisfactory solution of 
sanitary difficulties.

The President expressed his thanks for the cordial welcome given 
to the Association, and said it would be impossible for its 
hers to visit a place of such commercial activity as Newcastle 
without going away wiser than they came.

Mr. Thomas Cole, the Secretary, read the annual report of the 
Council, which congratulated the members on the continued 

of the Association. During the year fourteen new 
members had been admitted, making the number now 217 ; and 
the receipts had been £354 17s.; and the expenditure, £234 15s., 
so that there was a surplus of £119 8s. lOd. The Council had 
watched Sir John Kennaway’s Bill and.other measures in Par
liament affecting the profession, and Messrs. L. Angell and C. Jones 
had been appointed to draft a memorial, to be presented to the Presi
dent of the Local Government Board, urging the importance of 
pertaip amendments being uiade tb? Public Health Act. Tl^

mem-

success

July 18, 1884.
worst, it still shows signs of being unlikely to improve very 
rapidly. For the next few months there is unlikely to be much 
change for the better, and thus it would seem that for the 
present year we must look to one of the decreases in the total 
production of coal that so rarely occur in this kingdom.

THE WATER SUPPLY OF VENICE.
Those who have stayed in Venice have learned what it means 

to be dependent for water upon an army of men, who with 
barges fetch a daily, or rather nightly, supply of liquid, rarely 
fit to drink, across the lagoons from a stream emptying near 
a place called, if we remember correctly, Servola. These old 
travellers, and those who have yet to visit that much-visited 
city, will be glad to learn that the inauguration of the Venice 
Waterworks, by which a real piped-water supply is carried into 
the romantic city, took place on the 23rd of June last, and fully 
realised the expectations of all concerned in this piece of 
hydraulic engineering, which is internationally interesting. The 
contract for the works has been carried out by the Public Works’ 
Company of Italy—Messrs. Breda and Co.—including the con
struction of the reservoir and filter beds at Moranzano on the 
mainland, and the laying of the pipes under the Laguna to the 
city of Venice of a total length of 6460 metres, of a diameter of 
80 centimetres—31’5in.—and the laying of the total length of 
mains in the thoroughfares and canals of 25,706 metres of a 
diameter of 30 centimetres—ll"8in. In the course of laying 
these mains they were taken at eighty-five places across canals, 
and twice across the Grand Canal, work which involved con
siderable difficulties. The work also included the construction 
of an engine house and reservoir at St. Andrea, the erection of a 
pair of 50 nominal horse-power engines, together with laying on 
the water to all the principal buildings and hotels in the city. 
The work was commenced early in January, 1881, and was 
consigned to the entire satisfaction of the concessionaires 
on the 23rd June, 1884.
granted to Mr. D. C. Dalgairns, C.E., of Palermo 
Penge, in 1876, upon provisional plans and studies 
then deposited, and the works have been carried out on the defini
tive plans presented by him on the 23rd June, 1877. The com
pany to which the property now belongs is the Socidtd des Eaux 
pour les Etrangers, of Paris, which was formed for the purpose 
of carrying out this scheme in January, 1879. Probably no city 
in the world had more urgent reason to obtain and maintain an 
excellent water supply than Venice. Venice lives upon the 
pleasures of all the nations of the world, and she could not afford 
that the fearfully bad supply upon which she lias depended from 
time immemorial should drive away even a few hundreds of the 
many thousands of her visitors. She has therefore gone to the 
Brenta for water, and now her visitors may at any time, instead 
of occasionally, have a glass of water to drink, or may even have 
a bath. Count Dante Serego degli Allighieri, the Sindaco of 
Venice—a descendant of Dante-—through the medium of G. G. 
Maranzoni, of Venice, has expressed his deep sense of gratitude 
to Mr. Dalgairns on the successful inauguration, and adds, “The 
city of Venice is truly alive as to its indebtedness.”

The concession was originally 
and

THE INSTITUTION OF CIVIL ENGINEERS.

The Council have awarded the following premiums in respect of 
the original communications submitted during the session 
1883-84

For Papers Read at the Ordinary Meetings.
1— A Watt Medal and a Telford Premium to Sydney Walker 

Barnaby, Assoc. M. Inst. C.E., for his paper on “ Hydraulic Pro
pulsion.”

2— A Telford Medal and a Telford Premium to Samuel Bagster 
Boulton, Assoc. Inst. C.E., for his paper on “ The Antiseptic 
Treatment of Timber.”

3— A Telford Medal and a Telford Premium to William Foster, 
M.A., F.C.S., for his account of “ Experiments on the Composition 
and Destructive Distillation of Coal.”

4— A Telford Premium to William Tregarthen Douglass, Assoc. 
M. Inst. C.E., for his description of “The New Eddystone Light
house.”

5— A Telford Premium to James Atkinson Longridge,* M. Inst. 
C.E., for his paper on “Wire Gun Construction.”

6— A Telford Premium to William Hackney,! B.Sc., Assoc. M. 
Inst. C.E., for his paper on “ The adoption of Standard Forms of 
Test-pieces for Bars and Plates.”

7— The Manby Premium to George Henry Stayton, Assoc. 
M. Inst. C.E., for his paper on “Wood Pavement in the Metro
polis.”

For Papers Printed in the Proceedings without being 
Discussed.

1— A Telford Medal and a Telford Premium to Thomas Andrews, 
Assoc. M. Inst. C.E., F.R.S.E., for his paper on “ Galvanic Action 
between Wrought Iron, Cast Metals, and Various Steels, during 
Long Exposure in Sea-water.”

2— A Telford Medal and a Telford Premium to Francis Colling- 
wood, M. Inst. C.E., for his paper “On Repairing the Cables of 
the Allegheny Suspension Bridge at Pittsburgh, Pa., U.S.A.”

3— A Telford Premium to James Henry Apjolm, M.A., M. Inst. 
C.E., for his note an “ The Area of Sluice-opening necessary for 
the Supply Sluice of a Tidal Canal.”

4— A Telford Premium to Thomas Gillott, M. Inst. C.E., for his 
paper “ On the Basic, Open-hearth, Steel Process.”

5— A Telford Premium to James William Wyatt, Assoc. M. Inst. 
C.E., for his communication “ On the Art of Paper-making by the 
Machine, as Exemplified in the Manufacture of High-class Writings 
and Printings.”

6— A Telford Premium to William Santo Crimp, Assoc. M. Inst. 
C.E., for his account of “The Wandle Valley Main Drainage.”
For Parers Read at the Supplemental Meetings op Students.

1— The Miller Scholarship to Alfred Richard SennettA Stud. 
Inst. C.E., for his paper “ On the Electric Light.”

2— A Miller Prize to Peter Chalmers Cowan, Stud. Inst. C.E., 
for his notes on “ The New York, West Shore, and Buffalo Rail
way, and the Methods used in its Construction.”

3— A Miller Prize to Walter Osmond Rooper, Stud. Inst. C.E., 
for his account of “ Emery Wheels, and Emery-wheel Machinery.”

4— A Miller Prize to Richard Moreland (tertius), Stud. Inst. C.E., 
for his paper on “ Constructional Ironwork for Buildings.”

5— A Miller Prize to Edward Woodrowe Cowan, Stud. Inst. 
C.E., and a Miller Prize to James Fawcus, Stud. Inst. C.E., for 
their joint paper descriptive of “ A Light-draught Launch.”

South Kensington Museum.—Visitors during the week ending 
July 12th, 1884:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., Museum, 9799; mercantile marine, Indian 
section, and other collections, 3342. On Wednesday, Thursday 
and Friday, admission 6d., from 10 a.m. to 6 p.m., Museum, 1782 • 
mercantile marine, Indian section, and other collections, 21fl! 
Total, 15,142. Average of corresponding week in former 
19,103. Total from the opening of the Museum, 21,186,027.
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memorial would be followed by a deputation to the President 400 houses per annum. Thus, hardly any sanitary authority 
of the Board in support of it. The next annual meeting of the | would keep the requisite staff, even if they had the power to 
Association would be held in London. Mr. Jerram, Waltham- make inspection compulsory. Many of the more complicated 
stow, argued that the opinion of all members of the Association cases would, however, be taken out of the hands of the inspectors 
should be ascertained respecting the memorial as drafted, and by the Sanitary Inspection Associations, and the owners of 
Mr. Yawser, Manchester, and others, expressed similar views. It better class houses would prefer their being dealt with by a 
was then decided that the memorial shall not be presented private engineer. The powers possessed and the facilities 
until it has first been submitted to and approved of by the afforded by law for inspectors making a thorough inspection of 
members of the Association, but leaving it to the Council to dwellings were far too restricted to result in thorough investi- 
decide how this shall be done. gation, much less remedy. He suggested there should be a

manhole at each house where the drainage joins the sewer, and 
held this to be a primary step for preventing the spread of in
fection by means of drains. The manhole, or disconnecting 
shaft, should be ventilated, trapped against the sewer, and the 
connection of the house-drain into the shaft should be left open, 
so that a current of fresh air might pass up the drain pipes. 
After speaking of the necessity of testing the drain from the 
house to the sewer, especially wherever it passed wholly or in 
part under a house, Mr. Spencer urged that any pipes laid under 
houses should always be of metal, with strong spigot and faucet, 
and lead joints. He then spoke of the means of testing drains by 
water, paraffine, peppermint, and smoke—the latter of which he 
considered the best of all—and laid stress upon all direct connec
tion between the house and the sewers being cut off, the 
proper ventilation of the soil pipe, and the water supply to the 
closet being obtained from a separate cistern. He submitted, 
finally, that the objects should be :—(1) To isolate the drainage 
system of each house from its neighbour and from the main 
sewer ; (2) to construct or alter the drainage of each house, so 
that wherever possible a current of fresh air shall pass up and 
through the pipes ; (3) to have all houses, old or comparatively 
new, inspected and tested at least once a year ; (4) in the cases 
of new houses, to see that the first two objects are attained and 
carried out during the construction of the buildings, and as 
forming part of their original construction ; (5) in the case of 
old houses, to have the first three objects carried out with as 
little expense and inconvenience to the owner and occupier as 
possible ; and (6) in all cases to have the inspections made by a 
disinterested person of education, intelligence, and special skill 
—in other words, “an expert,” and one who is capable of 
advising as to the best means of remedying the defects found to 
exist, and of preventing those likely to arise.

Mr. Jerrom, Walthamstow, characterised the paper as more 
suited for the consideration of sanitary inspectors than sur
veyors. As to pipes inside houses, earthenware ones covered 
with 6ft. of concrete, as in the South of England, would 
effectually prevent the escape of any sewer gas. He agreed, 
however, that houses should be inspected annually, that its con
dition should be recorded by the local authority, which record 
should be open to the inspection of the owner on payment of a 
small fee. An inspector could, in his opinion, deal with 1200, 
or at least 1000 houses,in a year; but he regretted that the present 
powers for compelling owners to alter unsanitary arrangements 
in old houses as too restricted. Mr. Gordon, Leicester, 
spoke also of the difficulties of dealing with the unsanitary 
arrangements of old houses, even where it was known that there 
were several direct connections between the house and the 
sewers, unless actual complaint was made of the existence of a 
nuisance. He agreed that additional legal powers to compel 
necessary improvements to be executed were required, in order 
to deal effectually with such cases. Mr. McKie held it was im
possible to make an earthenware pipe permanently gas tight. 
The other day, in testing, the water did not leak at the joints, 
but through the pipe. He held every house should be properly 
self-cleansing. There should be for this purpose a self-acting 
flushing chamber at the head of the cistern. If only the drains 
were effectually flushed and cleansed there would be no diffi
culty. The water from a lavatory or bath-room might be 
utilised for self-Hashing tanks, which might thus be done with
out entailing any more expense for water, where it is supplied 
by meter. Mr. Newman, Ryde, exhibited and explained a 
syphon trap which he had designed, to facilitate the inspection 
of the condition of house drains. Mr. Hall, Stockton, dissented 
entirely from the suggestion that the inspection of old premises 
was beyond the province of a borough surveyor. He held that 
it was as much his duty to direct what should be done to 
remedy defects in old premises, as to see that the drainage of 
new houses was constructed in a satisfactory manner. Mr. 
Platt, Rochdale, explained that, under bye-laws there, the drain 
from the sewer to the house could not be interfered with unless 
notice was given to the Corporation before it was touched. This 
was secured by having an authorised list of contractors the 
same as plumbers. Then the alteration made was inspected by 
the borough surveyor, and in this way they ensured the work being 
efficiently done. Mr. Parry, Reading, held that though the 
inspector of nuisances might visit and inspect premises, he 
should report to the borough engineer, and the latter alone 
should direct what structural alterations should be made. Mr. 
Jones, Ealing, held they should strongly protest against its 
being taken as the opinion of the Association that it was the 
province of the inspector of nuisances to deal with these matters. 
He held that they should be entirely, absolutely, and completely, 
under the control of the engineer or surveyor of the sanitary 
authority. They should not give up to a subordinate one of the 
most important duties entrusted to them as surveyors. 
Alison spoke of Mr. Spencer’s paper as only containing what 
every competent surveyor fully knew.

At this stage the discussion was adjourned, and after visiting 
the Castle, the American Steam Laundry, Messrs. It. and W. 
Hawthorne’s locomotive workshop, and driving round the new 
park, the members of the Association dined together in the 
evening at the Grand Turk’s Head in Grey-street, under the 
presidency of Mr. Laws.

The discussion on Mr. Spencer’s paper on the Testing arrd 
Inspecting the Sanitary Arrangements of Houses, was con
tinued at the meeting on Friday night, when the President 
expressed himself strongly in favour of earthenware pipes. 
In taking up defective drainage, he had almost invariably found 
any fracture in the pipes was owing to imperfect bedding. It 
was impossible to get an ordinary labourer to scoop a hole large 
enough for the flange of a clay pipe, and whenever a pipe thus 
rested on the flanges it would break. In order to obviate this 
he had been in the habit of having them laid half their depth in 
concrete. There was thus less liability to break, and they 
could be inspected before being filled up. He thought Mr. 
McKie’s idea of a self-acting tank a capital idea for keeping 
house drains clean, but was afraid it would increase the con
sumption of water, and that the ordinary 40 gallons per head 
would no longer be sufficient. The water which passed from the 
house was amply sufficient to flush the drains, if put in at once, 
instead of only in driblets. He agreed that it would be an 
advantage for the public authorities to construct the drain from 
the sewer to the boundary of the house. Frequently a jerry 
builder only put in drains which lasted until he had built and 
sold his houses, when they soon had to be reconstructed at the 
public cost. It would be better and more satisfactory if these 
drains were first put in by the local authority, even if the

owner were only charged 70 or 75 per cent, of the actual cost. 
It would also be cheaper for the ratepayers, because the cost of 
reconstruction would then be obviated. Mr. Gordon, of Lei
cester, and others, also spoke on the subject, and Mr. Davis, 
Stratford-on-Avon, asked whose duty it was to take action when 
a complaint was made of a nuisance existing on old premises? 
The ex-President said he thought he should be expressing the 
opinion of the Association when he said that the Inspector of 
Nuisances should make an inspection and report to the surveyor, 
who should then recommend any structural alterations he 
deemed necessary. Mr. Escott, Halifax; Mr. Meade, Hornsey; 
Mr. Fowler, Manchester; and Mr. Lobley, Hanley. Mr. Spencer 
replied to the criticisms on his paper, for which he was then 
cordially thanked, on the suggestion of the President.

Lieutenant-Colonel Jones, of the Sewage Farm, Wrexham, 
then read a paper on the best practicable and available means of 
rendering sewage harmless. He urged that there should be a 
certain elasticity in the law’s requirements, as if a low standard 
were fixed there would be no improvement, and a high standard 
is in certain cases unattainable, and to enact it would simply 
bring the law into contempt, whereas popular feeling will always 
support a practicable and available measure. It is now gener
ally admitted that the contest between the various systems of 
dealing with sewage had only been a drawn battle, because 
differing local conditions, rather than the intrinsic merits of 
those systems, should in each case determine their selection or 
rejection. Where suitable land could be obtained at reasonable 
cost, and its irrigation can be properly conducted, there could 
be no doubt as to the policy of adopting that mode of dealing 
with sewage, both on sanitary and financial grounds. Such 
favourable conditions for irrigation, however, were often want
ing, when some measure of clarification by precipitation or 
simple deposition may, in some such cases, constitute the “ best 
practical and available means for rendering sewage harmless.” 
Or the sewage, or its partly clarified effluent, might, in some 
cases, be safely and cheaply discharged into the sea, or into a 
volume of fresh water relatively large enough and sufficiently 
charged with oxygen to render such sewage harmless. The point 
on which he desired to elicit an opinion was as to the expe
diency of adopting the elastic standard as opposed to any hard 
and fast one ; but he thought at the same time that it would 
be well for the Local Government Board to put forth some 
practical advice for the guidance of the sanitary authorities, 
with whom the choice of remedies for existing evils must ulti
mately rest. He did not for a moment contemplate surrender
ing any part of local self-government, but still thought the 
central authority ought to give advice and protection to subor
dinate bodies, which could seldom obtain the wide experience 
required to ascertain what are the best practicable and available 
means without going through greater tribulation and expense 
than can be expected to be incurred by ratepayers or their 
representatives. Mr. Hanson, Wakefield, exhibited his auto
matic water machine for raising sewage sludge from depositing 
tanks, and explained his system of treating sewage with black 
ash—a waste product of soda manufacture. He said that 
black ash, by exposure to the air, absorbed such an amount of 
oxygen, that when mixed with sewage it purified it. He 
stated that, if made into solution, and put into sewage 
manholes, there would absolutely be no sewage gas generated. 
His system, in 1876, was tried in competition with some 
forty others by the Leeds Corporation, and was pronounced 
to be the best and also the cheapest. Mr. Yawser, Man
chester, spoke of the contradictory views entertained on 
sewage disposal by Local Government Board inspectors, 
and instanced a case where one dissented from what another had 
cordially approved. He strongly urged that they should have 
free-trade in sewage, and that the Local Government Board 
should sanction any reasonable and feasible scheme proposed by 
a local authority. Mr. Pritchard, Birmingham, cited the case of 
the Lower Thames drainage scheme. It was sanctioned by the 
Local Government Board after a strong opposition and fifteen 
days’ hard fighting; but Parliament had refused its sanction, 
and thus a fruitless expenditure of £50,000 had been entailed. 
He held that the system of dealing with sewage adopted must 
depend upon the local circumstances, and cordially endorsed the 
opinion that there should be free-trade in sewage. Mr. Fowler, 
Manchester, said the standard in the Local Government Board 
book of 1876 was unattainable; endorsed what Mr. Hanson had 
said about his system at the Leeds experiments, and described 
the nuisance at Blackpool and other seaside places, where the 
raw sewage was poured into the sea, from its being carried back 
again by the sea and strewn along the shore. Mr. Spencer, 
Newcastle, expressed a hope that discharging raw sewage into 
any river, or into the sea, will soon be absolutely prohibited. 
Mr. Gordon, Leicester, referred to some startling evidence given 
before the Parliamentary Committee on the Lower Thames 
Valley drainage scheme, to the effect that the best modes of 
treating sewage still left 20 per cent, of the polluting 
matter in the effluent water, which was considered pure enough 
to be poured into rivers. Hence he argued that where there 
was a sufficient volume of water, raw sewage might be poured 
into it, and it would not be so bad as the effluent water. The 
President pointed out that the alteration in the character of the 
sewage left in the water was held by all to be an important part 
of chemical treatment, so that the 20 per cent, which remained 
was less noxious than 1 per cent, only of the original. He 
heartily agreed with Mr. Vawser as to the necessity of there 
being free trade in sewage. Lieutenant-Colonel Jones briefly 
replied, and was thanked for his very interesting paper, which 
he said had elicited exactly the opinion which he desired the 
Association should express.

Mr. James B. Hall, borough surveyor of Stockton, read a 
paper on steam tramways, a portion of which, relating to the 
expense of running Merry weather’s engines on the Stockton and 
Darlington steam tramway, has already appeared in these 
columns—June 29th, 1883. He expressed regret that steam 
power was not more generally used on tramways, and sum
marised the essential conditions as being:—(1) There must be 
no visible smoke or steam; (2) no visible fire; (3) the working 
machinery must be out of view, and not cause noise calculated 
to frighten horses or annoy the public; (4) the engine must be 
so constructed that the driver is always stationed in front, and 
he must have absolute control over the engine and brake; (5) 
the brake must be of the most powerful description, so that 
an instant stoppage can be effected ; (6) the engines as well as 
cars should be short-coupled to facilitate the turning of sharp 
curves with safety ; (7) all wheels should be properly grooved, 
and automatic regulators should be provided. No accident had 
occurred in Stockton, and he considered steam both cheaper and 
more economical than horse-power. The gradients generally 
did not exceed 1 in 50, with the exception of 1 in 18 for a short 
distance outside the town, which, from its wide level streets, 
was peculiarly well adapted for tramways. Mr. Pritchard 
characterised the working expenses quoted by Mr. Hall, 3T2d. 
per engine per mile, as exceptionally low, and gave some details 
of working Kitson engines, where the cost was 5T3d., and that 
Was considered low. He apprehended the former did not

The rules were then discussed, and the scope of the Associa
tion was enlarged by making civil engineers and surveyors hold
ing chief appointments under municipal or sanitary authorities 
in Scotland and Ireland, in the colonies or foreign countries, also 
eligible as members, subject to the approval of the Council. 
There were several propositions relating to the election of 
the Council, with a view of making it more popular. Last 
year at Oxford itwas decided thatforty, instead of only twenty-two 
candidates should be nominated, and in the discussion Mr. 
Meade, Hornsey, referred to the Institution of Civil Engi
neers, which had 3103 members, only nominating twenty- 
nine candidates for the council, four vice-presidents, and 
president. That gave only one candidate to 106 members, 
whereas their forty was equal to five to every forty members. 
Mr. Spencer, Newcastle, characterised this as a most unfortunate 
reference, because the Civil Engineers’ mode of election caused 
general dissatisfaction, but unfortunately it was so provided for 
in the charter, and, it was considered, could not be altered. 
After some discussion, the whole of the propositions were with
drawn, and it was decided that the Council, with the addition 
of Messrs. Jerram, Walthamstow, Newman, Ryde, and de Courcy 
Meade, Hornsey, shall revise the rules and bye-laws, and then 
print and circulate them amongst the members, preparatory to 
their being considered at the next annual meeting of the Asso
ciation. The Eastern district of the Association was revived, 
and Mr. Buckham, Ipswich, was appointed secretary, and Mr. 
Hall, Torquay, and Mr. Horsley, Batley, were requested to act 
temporarily for the Western and the Yorkshire districts, owing 
to no meetings having been held in either for nearly two years.

The retiring President then introduced the President-elect, 
Mr. W. B. Lawes, Newcastle, who was received with hearty 
applause, and delivered the inaugural address. He said that 
though their Association had prospered, they must eventually 
incorporate into it the whole of the other eight hundred engi
neers and surveyors eligible to become members. They wanted 
every one who could aid or further the interests of the Associa
tion, or whom it could benefit. No time could be more oppor
tune than the present for establishing the Association on a firm 
basis. Sanitary reform had never been more active, and there 
is every sign of the activity continuing, and the public interest 
in all sanitary matters .affecting the health of towns is constantly 
increasing. Every surveyor, however large his district, could 
learn something of his fellows, whilst none were so insignificant 
but they had something useful to communicate. If they were 
thus united, and each member contributed his knowledge to the 
common stock, there was no reason why the Transactions should 
not become as valuable as those of the two larger institutions, 
the Civil and Mechanical Engineers. The sanitary problems 
of the day are many, varied, and of great moment to thousands. 
Some had been problems since history began, and were still 
waiting solution—such as the “removal of refuse,” which taxed 
the skill of Moses. On this had been grafted many minor ques
tions, such as sewage farming and the utilisation of refuse; but 
the main question was “ how best to remove the refuse beyond 
our boundaries.” The important question of procuring pure 
and wholesome water for domestic use had been solved by some 
towns, and the highest engineering skill had been applied to it; 
but it had not been got rid of, and as population increases and 
thickens in large centres, and as the value of cleanliness of 
person and dwelling as vital conditions of health are more 
widely known, the supplies that were ample twenty years ago 
become wholly inadequate now, and the problem has to be 
solved again. Science, experience, and skill were constantly at 
work seeking to devise healthy dwellings, in which hygienic 
laws shall not be set at defiance; and healthy dwellings for the 
artisan and labouring classes is a much more pressing question, 
which is taxing and will tax the utmost effort of both local anti 
imperial legislation. After pointing out that the crowding of 
populations into circumscribed areas is the result of civilisation, 
and the facilities it has afforded for drawing ample food supplies 
from distant sources, the President observed that a population of 
four millions means a daily consumption of 5000 tons of food 
stuffs, and the daily removal of 70,000 tons of solid and liquid 
refuse through the sewers. A month’s stoppage of the food 
supplies would mean starvation to thousands; whilst a week’s 
stoppage of the sewers would be equally fatal from the diseases 
that would be engendered. The housing of the labouring 
classes in London and large towns, where space was too valuable 
to live upon, was a problem which demanded for its satisfactory 
solution both wisdom in deliberation and skill in administration. 
In all these problems municipal and sanitary engineers had to 
take no small part, as advisers and executive officers. This it 
was which made the value of such associations and such 
meetings as theirs, where they could discuss the sanitary pro
blems of the day and compare and exchange their experience. 
Sanitary progress was aided by their discussions, methods that 
had proved successful and made generally known; and, what 
was equally important, failures were published, their causes 
investigated, and similar mistakes guarded against in other 
places.

A vote of thanks was accorded to the ex-president, Mr. W. H. 
White, of Oxford, for his valuable services during the past year, 
on the proposition of Mr. Jones, Ealing, seconded by Mr. Gordon, 
Leicester. A like compliment was paid to the President for his 
address on the motion of Mr. Allison, Manchester, seconded by 
Mr. Parry, Reading, and supported by Mr. McRie, Carlisle, and 
Mr. Vawser, Manchester. They all endorsed the President’s 
views as to the importance of the large number of engineers and 
surveyors not connected with the Association being induced to 
become members, and Mr. Vawser said if there was anything in 
the constitution of the Association which needed to be rectified, 
or any change that would bring in a larger number of members, 
it certainly ought to be made.

Mr. White and Mr. Lawes both responded to the vote of 
thanks, accorded in each case by acclamation. The President 
said he earnestly desired to see the Association become a mighty 
power and influence with the country, both educationally an I 
for the benefit of its members.

Mr. J. P. Spencer, Newcastle, read a paper on the “ Inspection 
of and Testing of the Sanitary Arrangements of Houses.” He 
agreed with doubts expressed, that the officer of a sanitary 
authority, with the staff and assistance usually afforded, cannot 
find time properly to inspect and test the sanitary appliances of 
all houses in his district. He held that the drains and sanitary 
appliances of all houses should be examined and tested not less 
than once a year, and that one inspector, giving his whole time 
to the duty, cannot inspect and test more than an average of

Mr.
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the luminous part; the smaller of them swam about in the 
whole length of the spectrum, a few of them in the red, many 
in the yellow and green, more still in the blue and violet, and 
there were some in the ultra-violet. The larger water-fleas, 
the contrary, collected almost exclusively in a straight line 
between the green and the blue. These animals, then, see by 
the same rays as ourselves, despite the distance which separates 
man from the crustacse in the zoological scale; they seem even 
to partake of our infirmities, for some of them behave as if they 
were colour-blind. Sir John Lubbock had made in the labora
tory of the Royal Institution an excellent series of researches 

the sight of ants, bees, and wasps. One result especially was 
very curious; he discovered that to ants the ultra-violet rays 

brighter than those of the ordinary luminous spectrum. 
The natural history of animals studied from this point of view 
■would be of high interest.

Colours have a psychical influence, and this moral impression 
is but the translation of a physiological action. In certaiu 
establishments for the treatment of the insane, a light in which 
yellow rays preponderated was found to promote cheerfulness 
and quietude among the patients ; he did not mean such a pure 
yellow as that obtained by means of salts of soda. Luminous 
and thermal rays influence the growth of plants. A plant gr

healthily in light than in darkness, but it8 general nutrition 
and transversal development is retarded. Here the different 
colours have a marked influence. The retarding action is 
insensible under the obscure rays, but it reaches a first maximum 
in the red, a minimum in the yellow or the most illuminated 
part of the spectrum, and a great maximum in the violet. 
Light of short wave-length is therefore most active. Plants 
turn towards the light because of this retarding action; the 
parts near the light grow more slowly than those in shadow, 
and under the unequal tension the plant bends its head. This 
action again is insensible in the yellow rays, is somewhat marked 
in the red, and has its maximum in the blue and violet. 
Plants have two kinds of respiration. One goes on regularly by 
day and night, and results in the evolution of carbonic acid. 
The other takes place only in the light, and results in giving off 
oxygen, carbon being taken from the carbonic acid in the air, to 
build up sugar and wood. Chlorophyll, the green colouring 
matter of plants, plays the principal part in this nutritive 
respiration, and the various colours have an unequal influence on 
the process. The formation of cholrophyll under light of average 
intensity takes place in all the rays of the spectrum, feebly in the 
infra-red, with a maximum in the brightest yellow, and a regular 
diminution into the ultra-violet region. The curve resembles 
that given by Fraunhofer for the luminous intensity of the 
spectrum, but is more extended in the more refrangible part. 
There is a certain intensity of light best for the formation of 
chlorophyll, upon which the full light of the sun has a destructive 
effect. Oxygen is formed by plants in the presence of chloro
phyll only; chlorophyll gives an energetic absorption band in 
the red, and two others in the blue and violet, and these are 
precisely the rays which enable the green substance to decompose 
carbonic acid, as proved in an ingenious way by M. Engelmann. 
There are two kinds of bacteria—one kind breathes and flou
rishes in the presence of oxygen, the other kind is killed by 
oxygen. The former may be seen under a microscope settling 
upon air bubbles to get oxygen. When the water is without 
air, and a piece of weed is put in it, in a feeble light, the bacteria 
swim about indifferently; but if a bright white light be thrown 
upon the weed the bacteria precipitate themselves upon it at 
once to seize the traces of oxygen disengaged. When a small 
spectrum is thrown upon a cut section of the weed, the bacteria 
accumulate upon the plant in the red at the point of maximum 
absorption by chlorophyll, then in the blue, and the density of 
the population nearly reproduces the absorption curve of the 
colouring matter.

The colour of seaweeds is influenced by light. They are blue 
usually at the water level, greener lower down, and brown and 
red at greater depths. This is not the effect of depth of water, 
for they are brown and red in shaded places, and in crevices in 
rocks near the high-water mark.

To conclude, in the words of Lavoisier:—“Organisation, 
feeling, spontaneous movement, life itself, do not exist except 
upon the surface of the earth, and in places exposed to light. 
Possibly, the fable of the torch of Prometheus -was the ex
pression of a veritable philosophy which had not escaped the 
ancients. Without light nature is without life; she is dead and 
inanimate; a good God in giving light has covered the surface of 
the earth with organisation, feeling, and thought.”

those rays which enter the eye in a lateral direction give 
enfeebled effects as regards colour, and none at all towards the 
limits of the field of view.

A more important fact is that the eyes of different people 
cannot distinguish colours with equal facility, and sometimes 
confound together colours which to other persons are the most 
discordant, such as green and red. The discovery of this 
particular infirmity is due to Dalton, who was afflicted with it him
self to a high degree, and who analysed the errors of his judgment 
with the greatest care. That which the English call “colour blind
ness” is in France called “Daltonism,” which is rather abusing the 
name of a philosopher who has other and superior titles to have his 
name handed down to posterity. This defective vision, so long 
unrecognised, is in reality very common. Ten persons out of 
every hundred are more or less colour-blind, and sufficiently so 
to be put in evidence for careful examination. Ordinarily the 
imperfection is not inconveniently great, and is unconsciously 
corrected by habit, by the recollection of objects, and by the 
judgment of others; but the cases are extreme when men cannot 
distinguish red from green, a cherry or a ripe strawberry from 
its surrounding foliage, a red light or a green light in the signals 
used on shipboard and on railways. Artists have sometimes a 
marked predilection for certain colours. Lesueur used a pro
fusion of blue in his paintings; Turner, a profusion of red. It 
is a fair matter for inquiry whether this wras absolutely inten
tional or the consequence of physiological condition. Some 
persons are colour-blind from birth, others but temporarily so 
from illness, or as the result of an accident; in certain nervous 
affections colour-blindness appears in a most bizarre manner.

The sight, more than the other senses, is the victim of number
less errors and illusions. Limiting these errors to those con
nected with colour, it is but necessary to refer to those due to 
the effect of two adjacent colours, to those also which follow the 
impression of an image, or to the subjective colours seen with 
closed eyes as the result of mechanical action upon the eye. He 
would, in this respect, turn to the apparent relief of colours. In 
an ordinary spectrum upon the screen, the colours thrown—in 
this instance by a direct vision prism—appear to be all in one 
plane, but if either the prism or the diaphragm in front of the 
electric lamp be rotated slowly, the colours assume the form of 
a wave in relief, with the red in advance. The effect is more 
decided with a Y-shaped diaphragm, causing, as they saw, the 
spectrum to appear like a veritable snake. Replacing the dia
phragm with another having the word “ Davy ” cut in it, they 
saw the letters standing out in relief, like those above certain 
shop windows.

In addition to the colours ordinarily seen, the spectrum 
throws other radiations, some more refrangible than the red, and 
warmer, others more refrangible than the violet, and distin
guished by their photographic and fluorescent qualities. The 
ultra-violet spectrum occupies a space nearly equal to that of 
the luminous spectrum, and Professor Stokes has proved that 
this invisible end of the spectrum as thrown by the electric 
light is five or six times longer. It is surprising that the eye 
sees so small a portion of the radiations from a luminous source. 
It is the same with the other senses ; the touch gives but a 
limited idea of temperature ; the ear perceives neither very 
grave nor very acute sounds, and the higher sounds produce a 
painful impression. At the infra-red end of the spectrum, the 
visible spectrum is arrested somewhat sharply, and the efforts of 
Brewster extended the limits of their action but a little ; 
Captain Abney’s experiments have successfully given a complete 
history of the region beyond the red. At the other end of the 
spectrum the visibility persists in a remarkable manner. 
Helmholtz has shown that with care all this end of the spec
trum, so far as it can be photographed, can be seen by the eye. 
The amount of refraction of these rays varies with the substance 
employed in the optical apparatus, but if the length of this 
invisible end of the spectrum be defined by the length of the 
waves of the radiations, it may be said to include one octave 
more than that of the visible spectrum. In studying the light 
emitted by the vapours of certain metals, he—the lecturer— 
found that when a prism of Iceland spar was used, ordinary 
vision could distinguish a spectrum three or four times longer 
than the ordinary visible spectrum—see, indeed, all those rays 
which it is possible to photograph.

Sir William Thomson has expressed surprise that Nature has 
forgotten to give us a sense to perceive those magnetic 
phenomena in the middle of which we live. Here, on the con
trary, we are in the midst of radiations, some of which are 
absorbed energetically by the humours of the eye, others strike 
the retina, yet we know nothing about them in ordinary life. 
Does it not appear from this that there is a want of harmony in 
the organic structure ? Is man susceptible of more organic 
perfection, and is it possible to follow this revealed thread of 
progress in improvement in the structure of the eye? An 
eminent Englishman has not disdained to occupy himself with 
this question. Mr. Gladstone has made a complete examination 
of the words for colour used by Homer, and shows that they 
are applied in an uncertain manner; that the great poet 
appears to confound green with yellow, and blue with black. 
But the interval which separates Homer from us is a short one 
in the history of humanity. The Greeks, but a short time after 
Homer, showed good knowledge of colour, as exemplified by their 
works still in existence. In the middle of the seventeenth 
tury, in the time in which Lesueur made such great use of blue 
in painting, is it not singular that a poet exceptionally natu
ralistic, La Fontaine, never once employed the word “blue” to 
describe a coloured object or the colour of the sky ? The smallest 
romance of to-day gives a more perfect record of colours. In early 
times literature had but to recount the facts of history or the 
passions of man, to produce the desired impression on the mind 
of the reader; the painter was concerned only with design and 
colour. For some time, at least in France, it seems as if the 
roles have been changed; literature is becoming picturesque and 
painting becoming impressional. Without recourse to the hypo
thesis of a modification in our organs, the change of ideas and 
the desire for novelty serve to explain the coloured language of 
modern literary men. Otherwise, if man is capable of such rapid 
organic improvement, it is necessary to admit that those savages 
who are still in the stone age, as at Cape Horn, do not share in 
the general progress. The French expedition to Terra del Fuego 
discovered that the natives had names for two tints only—one 

for red and another for blue, green, and analogous tints. 
This was simply because colours did not play an important part 
in their existence; with a little practice they could distinguish 
and classify various colours and different shades thereof as well 
as any European.

Is the sight of animals the same as that of man ? Have they 
the faculty of perceiving radiations to which we are insensible ? 
To reply to this question he would repeat Monsieur Paul Bert’s 
curious experiment. In a glass vessel he placed some water 
containing a great number of the little fresh water crustacac 
belonging to the family of Daphniadce. When he lighted up a 
part of the vessel, but not too brilliantly, the water-fleas for 
the most part entered the luminous portion. When a spectrum 

projected through the vessel, the water-fleas again entered

include renewals, which in his own estimate figured for l'43d. 
per mile. He expressed regret that, on the score of humanity 
as well as of utility and economy, steam power was not generally 
substituted for horse power. The objection to steam, he said, 
was not on the part of tramway companies or the Board of 
Trade, whose general conditions wrere very fair, but on the part 
of local authorities. Mr. Spencer, Newcastle, spoke of the 
unsatisfactory character of existing governors. He urged 
that they should not release the brake when they had 

into operation until manual power had been applied 
to do so, otherwise in the absence of the driver, 
when the

on

come

ongovernor should be of practical use, it would 
entail the risk of a series of collisions or sudden stoppages. 
There was this objection, too, that whereas in ascending steep 
gradients the engine wheels might be going at the rate of more 
than ten miles, yet the engine and cars might be only ascending 
very slowly, yet the governor would, because the wheels were 
revolving at the rate of ten miles an hour, come voluntarily into 
action, and arrest even the slow progress that was being made. 
Mr. Platt, Rochdale, approved of a suggestion made by Mr. 
Hall, that tramcars should only stop at fixed stations, to be 
indicated at night by coloured lights, to take up and set down 
passengers; but one or two speakers dissented, and held that 
except in populous districts, and where people must travel, the 
chief convenience of a tramway, and what conduced greatly to 
its success, was the facility afforded for getting on the tram and 
alighting from it just where a passenger desired. The discussion 
was not closed when the meeting rose on Friday night, and was 
continued on Saturday morning by Mr. Yawser, Manchester, 
who gave some of the results of his experience in connection 
with the Manchester and Rochdale line. Other speakers 
followed, and having replied, Mr. Hall was thanked for his paper.

On Friday evening the members visited Sir Wm. Armstrong’s 
ordnance factory at Elswick, the Elswick Collieries, and 
the Swan and Edison electric light companies’ works. 
After the formal sitting on Saturday morning, the mem
bers of the Association spent the day on the river Tyne, 
visiting the various points of interest, including the new 
docks to be opened next month by the Prince of Wales. 
On reaching Tynemouth, an exhibition of the mode of rendering 
assistance to vessels in distress, by the rocket apparatus, was 
given by the crew of the Tynemouth lifeboat, who went through 
the whole operation of rescuing those supposed to be on board a 
shipwrecked vessel, who were brought across the mouth of the 
river in a cradle attached to the line thrown from a rocket.
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THE EOYAL INSTITUTION.

MONSIEUR E. MASCART, ON COLOURS.
Shortly before the close of the Royal Institution session, 

Monsieur E. Mascart, Professor at the College of France, delivered 
a Friday evening lecture in French, on colours. Mr. Warren De 
La Rue, F.R.S., manager and vice-president of the Royal Insti
tution, occupied the chair.

Professor Mascart began by saying that it was a bold under
taking to address, in a foreign language, listeners well versed in 
the subject of the lecture, and in a theatre in which they 
accustomed to hear the greatest scientific minds of the day ex
pounding their discoveries. Light, he said, is distinguished by 
two qualities, intensity and colour ; the intensities may be 
pared by means of physical apparatus, but colours cannot be 
dealt with without calling into play the physiological impression. 
He then briefly explained the nature of the solar spectrum, and 
added that if a portion of the rays of the spectrum be re-united 
at one point, either one of the primitive colours more or less 
pure is produced, or a new tint. If the spectrum be divided 
arbitrarily into two parts, and the rays of those parts be united 
by themselves, two distinct colours are produced, and when 
these two colours are united, white light is the result. In the 
phenomena of rotary polarisation white light is also separated 
into the most brilliant colours, the re-union of which produces 
white once more. Whatever the rays which build up a colour, 
the sensation of but one colour is given through the organs of 
% ision ; the eye, unlike the ear, has not the power of distin
guishing all the notes which build up a harmony, to use an 
analogical way of expressing the fact. The eye cannot tell 
whether an apparently pure colour is simple or compound, 
except in the cases of purple and rose, and then only 
because those two colours are known not to exist in 
the spectrum. . It is the same with the colours of nature and 

lose used in industry; an object returns to the eye a portion 
only of the light it receives from the general supply. The 
separation may be effected by transmission, as in the case of 
coloured glasses; by reflection, as from the surface of metals; by 
diflraction, as in the wings of certain butterflies and in the 
coronas seen sometimes around the moon. That portion which 
does not reach the eye is either absorbed or sent off in a different 
direction. Putting on one side the effects of fluorescence, it will 
be seen that an object has no colour of itself, it can but borrow 
from the general light the rays proper to itself, and it presents 
different aspects in accordance with variations in its mode of 
illumination. A red ribbon, for example, placed in various parts 
of the spectrum appears black, except in the red rays, where it 
gives back an almost homogeneous light. A rose-coloured ribbon 
appears luminous in an unequal manner in different parts of the 
spectrum; the light it reflects is therefore very complex.
v i Ley ^ht ask how nature w°uld appear in homogeneous 
fight. Objects would appear more or less brilliantly lighted, 
ut of one colour, and if no other colour existed to give a term 

of comparison the sensation would be that of the presence only 
of white, black and intermediate shades of grey. The volatilisa
tion of a salt of soda in the flame of a Bunsen’s burner gives a 
homogeneous yellow light; under this light the art of the 
painter exists no longer. He would ask them to look upon a 
superb painting by Edward W. Cooke, lent him by Sir William 
Bowman, representing Venice under the setting sun. In that 
fight it appeared to be but an engraving. Again, he would 
present another picture, this one painted by an artist placed in 
monochromatic light, and who thought that he was using only 
black and grey colours; this picture, as they would see by white 
fight, was painted in the most brilliant colours. In the pure 
yellow light which he produced once more, a bouquet of flowers, 
he said appeared but a collection of white and grey spots on 
black foliage. The human figure took on a cadaverous look;

?ct wa® monotonous, strange, and sepulchral, and it 
would be a strange punishment to be condemned to live in 
&ucti a light. Persons so situated would feel joy indescribable if 
the wand of a fairy brought out the objects around in their 
ordinary colours, as he would then do by lighting a strip of mag- 
nesium and he was sure that they must all have a feeling of

™ at 9°mmg to the end of such a lugubrious experiment, 
fius the impression of colour depends upon the effect produced

eaualfvretmn’ and ^ follows that the human eye cannot always 
equally well exercise this function. Different parts of the 
retina give a different impression of the same colours;
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LETTERS TO THE EDITOR.
(Continued from page 44.)

WATER-TUBE BOILERS.
Sir,—Referring to your leader in issue of 13th June, and suc

ceeding letters under same heading as this, I am pleased that a 
subject in regard to which we appear to be considerably in 
is opened for discussion, and gladly contribute a few remarks, 
rough and disjointed, as need only be expected from a bred boiler 
fireman, although for a very long time a boilermaker and mender, 
also a manager and inspector, and what is perhaps as much to the 
present point, a breaker up into scraps of types of the multifarious 
forms of boilers in use, including water-tube ones, in respect of all 
which I may be entitled to a small share of your spaoe on the sub
ject in hand.

A very striking indication of the state of our knowledge and our 
position in regard to steam boilers is gathered by reference to 
explosion records, and by contemplation of the destruction and 
death rate which they tabulate; but nowhere perhaps is the sub
ject brought out more impressively than is done in Sir William 
Armstrong’s address to the British Association at York in 1881, 
which, as touching steam generation, may here be profitably 
quoted: “ Dividing, ’ says Sir "YV illiam, “ the whole heat energy 
into ten equal parts, two escape by the chimney, one is lost by 
radiation and friction, six remain unused when the steam is dis
charged, and one only is realised in useful work. It may be fully 
admitted that the greater part of the aggregate loss is inevitable; 
but are we to suppose that the resources of science, ingenuity, and 
skill have been exhausted in the attainment of so miserable a 
result? Nothing but radical changes can be expected to produce 
any great mitigation of the present monstrous waste. . . . Why is 
it that we have to throw away at the very outset of our operations 
twice as much heat as we succeed in utilising in the engine ?” I 
may say at once I have a decided opinion that, if we are to get from 
under the burden of these well-deserved reproaches, we must hope 
for a considerable portion of the easement coming from water 
tubes, abused as they are in some quarters. Of course princely 
incomes will be very seriously impaired, and thousands of occupa
tions altogether gone, with the introduction of an acceptable sub
stitute for the Lancashire, Cornish, or tubular types of boilers, and 
it is not in the nature of things to expect that those to be affected 
should refrain from having their kick at any disturber of things 
they exist.

I think your leader, which forms the starting point of „ 
spondence under this heading, very fair and reasonable, but I am 
not sure that it is altogether accurate in saying “The water-tube 
boiler is probably very nearly—if not quite—as old as any in use.”
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but I think it useless to complain of a grievance, no matter how 
real, unless it elicits a remedy from some correspondent.

As regards mechanical engineers, I think if owners of workshops, 
when in want of foremen or assistant managers, were to advertise 
for them, instead of giving the vacancies to men quite incompe
tent, but who have influence with the manager or head director, 
that it would be a great boon to engineers, as we should soon see 
the right men in the right place, and the men with influence and 
no practical knowledge would be left out in the cold. Eailway 
companies might with advantage take the hint. We should then 
see many young men now in the shops occupying responsible 
positions.

If “promotion by merit” were once fairly established, we 
should not hear so much of young engineers wanting employment. 
The present system of influence works to the detriment of every
one, except, perhaps, the fortunate man himself.

July 10th. Locomotive.

TUBE WELLS.
Sir,—We observe you describe in last week’s issue an appliance 

for driving tube wells, emanating from a firm whose principal was 
in our employ until last year. Will you permit us to illustrate a 
patent driver for Norton’s Abyssinian tube wells which we intro
duced a few years ago, as we think a comparison between our 
patent and the arrangement y 
the one bears a close resembl; 
being, that whereas our patent is as simple as it can possibly be, 
the imitation introduces complication, sources of weakness, and 
increased cost. In fact, one of its features, the fixed guide bar 
for the cylindrical monkey, we have discarded for many years.

ou describe will readily show that 
ance to the other. This difference
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We may add in conclusion that our patent driver has enabled us 
to sink our Abyssinian tube wells to very much greater depths 
than heretofore ; for instance, at Antwerp a l|in. Avell was driven 
157ft., several 2in. wells have been driven from 100ft. to 142ft., in 
gravel, chalk, and flints at Norwich and other places, while a 3in. 
one has been driven 90ft. in two days in the same soil. For large 
size tubes up to 16in. bore we make these patent drivers or 
monkeys, with a lug for raising by a rope, in place of the upper 
rod, ranging in weight from 300 lb. to 1300 lb.

Le Grand and Sutcliffe. 
Magdala Works, 100, Bunliill-row, London, E.C.,

July 8th. _____

THE RAILWAYS OF NEW SOUTH WALES, AUSTRALIA.
Sir,—The “ Royal Commission ” alluded to in my last letter as 

having been appointed to inquire into and report upon the condi
tion of our iron railway bridges has not yet commenced its labours. 
I drew attention in that paper to the anomaly presented by the 
constitution of this Commission, and explained that its members 
were, with one exception, local men, and that neither the various 
English importers nor the inspecting engineer, Mr. John Fowler, 
had been invited to nor would in any way be represented at this 
Commission.

Since that time a considerable amount of discussion has taken 
place in our Parliament upon the very vexed questions now before 
the public of this colony as to the completely disorganised condi
tion of the Railway Department. A series of papers which 
appeared in two of the leading newspapers here, and entitled 
“ The Civil Service,” also threw a very strong light upon and very 
clearly disclosed the precise nature of the trouble and turmoil pre
vailing in the Railway Department, and in the papers referred to 
the two contending parties—i.c., the engineer-in-cliief forrailways, 
and the commissioner—are happily designated as the Montagues 
and Capulets. As bearing very directly upon the matter to which 
I am calling the attention of your readers, the following extract 
from these papers is worth perusing:—

“This particular department has for a very long time past being 
playing a sort of expansive, and expensive, game of battledore and 
shuttlecock; needless to say that the public interests are repre
sented by the latter. On the one hand, we have seen that there is 
a nominal engineer-in-chief for railways, who has charge of trial 
surveys, and who carries out all the works of construction upon 
authorised extensions. Works, including, of course, all necessary 
station buildings, &c., for opening and working the line; and that 
then this “chief” engineer ceases suddenly to be further identified 
with these works, and they are transferred to, and thenceforward 
are under the supreme control and direction of the Commissioner 
for Railways, and of his officers, the engineer for Existing Lines 
and his assistants. Careful inquiry undoubtedly establishes the
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a large connection, however moderate his abilities, seldom remains 
long without having enough to do, at any rate to find himself in 
bread and cheese. But there are many who when out of their 
articles, or later, when a temporary job is finished, leave their 
masters, as Mr. Audain says, with his best wishes and perhaps an 
introduction to two or three engineers, who again may pass him on 
to one or two others; and failing their being able to help him, 
what is he to do ? He will soon find that people don’t like young 
men, of whom they know nothing, walking into their office to ask 
for a job. He advertises till he is tired. He will perhaps go, as 
I did, to one of our Colonies, only to find that everything is given 
to local men whether qualified or not, and to be told that he 
should have brought his appointment with him. I think this is 
not an exaggerated statement of many a man’s case, and any 
amount of hard work and self-improvement will not remedy it. 
The remarks of some of your correspondents on this latter subject 
are excellent, but they seem to forget that many spend most of 
their apprenticeship in works in out-of-the-way parts of the 
country, where evening classes, &c., are not available. I cannot 
accept Mr. Severn’s suggestion either that a man who has gained 
a certain position in his profession should go back to the shops and 
rework his way up. No lawyer waiting for clients would care to 
become a copying clerk, or doctor go back to bottle-washing. 
What a man who is thus completely out of the swim wants is a 
helping hand into it again; and such an agency as Mr. Audain 
proposes would give it him. But it must be such as could put us 
into communication witli all parts of the world, for there is not 
room for us all here. To do this it must be under influential 
management; and we cannot sufficiently acknowledge our obliga
tion to you for allowing us to air our grievance in your columns, 
thus encouraging us to hope that the matter may be taken up in 
the right quarter.

If not trespassing too much on your space, I should like to say a 
word or two as to the cause of this plethora of young engineers, 
and to suggest a remedy. The cause is, I think, not far to seek. 
All the professions are suffering, for obvious reasons, from the 
excess of supply over demand for workers; but the engineering 
profession most of all, and that for a two-fold reason. Increase of 
population and wealth produces a proportionate demand in all 
other professions, but it is not so in ours. In civil engineering, all 
the great railway and public works—speaking of the United King
dom—are completed, and their further development for the most 
part only employs their ordinary staff; and the other branch of 
the profession has to contend with a growing competition from 
countries which, on account of cheaper labour and from other causes, 
have a pull over us. Emigration will remedy this. But secondly, 
and chiefly, in our profession there is no check on the supply. As 
long as the present system of pupilage alone qualifies 
employment, and for receiving pupils himself, this must be so; and 
so long shall we have imperfectly-instructed men doing their work, 
and instructing others imperfectly—as some of your correspondents 
have complained that they do. We cannot expect that, while a 
man can get all his ordinary office work done by intelligent pupils 
who are paying him some £100 or £200 a year, he will, for the 
good of the profession, pay them the same amount for doing the 
same work. This system has worked well in times when there was 
less to learn, and men could afford to begin earlier and stay longer 
at their apprenticeship. But we live in high-pressure times, and if 
we are to have good men in the profession they must have time to 
be well grounded in the sciences before entering it. The votaries 
of law, physic, and divinity, all have their qualifying examination's 
to pass; and what we want, as Mr. Cobert, in your issue of June 
27th, has suggested—and which would in no way interfere with 
the present system of pupilage—is a proper system of examinations, 
conducted, say, by a Board appointed by the Council of the Insti
tution and other leading societies of engineers, which a student 
could attend for a small fee, and pass while serving his time; and 
doing so should be the one recognised qualification for practising 
as a civil engineer. I am not advocating theory instead of practice. 
These examinations might be made eminently practical, and not at 
all prohibitive, but merely such as would weed out those who, for 
want of application or aptitude, are unfitted to practise, thus 
relieving the present excessive production of, in many cases, im
perfectly instructed engineers. If something of this kind can be

No doubt we can find water tubes in the hands of George Stephen
son and other pioneer engineers, down to and including the days of 
the Howard boiler—a structure in no sense favourable to the pro
gress of water tubes—which by shorter or longer stretches of 
imagination, in different cases, may be likened to things of the 
same name lately claiming attention. But early water tubes, 
like early sewing machines, or items of the breech-loader 
of last century, are not now comparable any more than 
these water tubes are with productions of the present day, as 
exemplified in boilers of the shape and make of Root’s, Babcocks 
and Willcox, Belleville boilers, or some fine specimens of such 
boilers to be seen in use in the industries of Germany, or of 
such varieties, for example, as were exhibited at Dusseldorf in 1880, 
the exhaustive testing of which was witnessed by the writer, all such 
boilers as indicated are absolutely free from such pestering things 
as cast-on sockets, brazed-on cups, quickly perishing soft joints, 
wedged ferrules, and a whole lot of other crude accessories em
ployed in connection with early water tubes, the reminiscences of 
which are anything but agreeable to those who had to do with them. 
Why twenty years ago I do not think the roller tube expander 
was so much as invented, and the drifting ones then used were 
often innocent of the lathe, and as d matter of course, often produced 
incipient rents in the sockets, ending after a few months’ use in splits 
or unseemly leakages ; but more than this, half-a-dozen tubes of 
the kinds demanded in modern structures could scarcely have been 
got out of a lot of two score which would fit to one gauge with 
tolerable accuracy, whilst a large percentage had bad welds at one 
part or other.

Again, we were ignorant of a great many things in early 
water-tube days which we well know now—for example, we 
little appreciated the advantage of the snifter pipe in draw
ing off dry steam from small steam spaces, except indeed 
in locomotive practice; or who, for example, thought it 
possible that a 2in. diameter tube would vomit out its water and 
perish by melting, in a furnace that would produce no effect what
ever on a 3in. one 
skin; whereas in 
shire boiler, there were no troubles akin to such as are indicated, 
no breaks or divisions analogous to those which have stopped the 
march of the water-tube boiler—for I can testify to having seen, and, 
in fact, occasionally to having fired, a Lancashire boiler nearly 
pure and thoroughbred in all its lines as the latest from the regions 
of the—soon to be—great ship canal, which was said to have been 
built before Waterloo. But be that as it may, certain it is its 
breaking up took place in 1845, and it was then fatigued in all 
its parts and old-like. This information, in view of the pride of 
the Lancashire boiler’s descent, which runs high in certain quarters, 
may not be flattering; but better than that, it is true, and if it would 
help to make up the difference to any offended friend, I might yet 
be able to obtain a fragment of its flues, and present it as a peace 
offering, were it, for instance, promised a place alongside of a few 
specimens of early burnt water-tubes, burst caps, split sockets, and 
bad welds stored somewhere in Manchester, no doubt for lauable 
purposes. The legends of these relics are, nevertheless, sometimes 
interpreted so as to terrify well-meaning steam-users and feeble- 
kneed mechanics by a few would-be boiler dictators and glib 
pen-handlers, some of whom terrified all Christendom a quarter of 
a century ago by their similar stories of heat surcharged steam, 
decomposed steam, spheroidical steam, and other boiler explosion 
mysteries, and someof whom by their benighted dictum countenanced 
judgment against a poor boiler stoker—a companion of mine—to long 
punishment, for a sudden generation of steam on red-hot plates.

Looking broadly at the matter, it does not appear as if we had 
much to boast about as to this so-called Lancashire boiler. We 
got it from our grandfathers on the banks of the Clyde—not the 
Irwell—whence we have the hay-stack form. No doubt in that 
quarter its flues were breached, its furnace roofs corrugated, its 
tubes crosspiped, its dimensions enlarged, and, last of all, it was 
there supplied with a crutch in the form of a fuel economiser; but 
after all we will hand it to our children the treacherous, murdering 
crocodile we got, in place of the guileless, innocent, turtle dove 
some think we have made it—for why, its entrails are more than 
ever susceptible of defilement from overlaps, rivet-heads, 
sediment holdfasts, and in certain instances also its flues have 
been bulged or contracted, flanged or flattened, advanced or re
turned, and otherwise tortured to no better purpose, generally 
speaking, than the aggravation of expanding or contracting strains. 
In fact, many as well as I, think we are about to hand it down to 
posterity, having added nothing worth naming to its efficiency or 
safety, if we except the efficiency in virtue of the aforesaid crutch 
and the safety due to our superior materials and its construction 
by our splendid machine tools and splendid workmen, together 
with higher skilled and more careful inspection and management.

I know all about the pounds of coal and water, the evaporative 
power, the absence of priming, gold medals, and the rest of it 
claimed as applying to sundry types of this boiler, at exhibitions and 
on other State occasions, so that I am not to be supposed as speaking 
at random, nor yet must it be supposed that I disparage the econo
miser by designating it a crutch. It is a creditable enough 
structure by itself, and during a reign of what future generations 
may esteem as little better than boiler conceit and quackery, it has 
done admirable service to thrifty steam users. The disparagement 
I mean to indicate is as to the boiler, or more correctly to the 
members of my craft, for not having ere this produced a boiler capable 
of exhausting the heat of its fuel to an extent that would make it a 
matter of indifference whether an economiser was placed at top or 
bottom of its chimney.

There is not even yet competition of any consequence in the 
production of water-tube boilers in this country, and some 
splendid specimens I have seen have not even emerged from the 
isolated corners of their devisement, and are not yet known to the 
pages or advertising leaves of our scientific journals. The fact is, 
the water-tube boiler in its developed state is as yet young, very 
young indeed, as compared with the Lancashire, Cornish, or 
tubular forms. Besides, the abused thing has had a more delicate 
and precarious infancy than any of them, though perhaps, now is 
the hardiest of the lot; and were a very small fraction of the tools, 
plant, or energy employed in its production which is presently 
employed in any one of the other, we should probably be wakened 
up with a vengeance to realisations of, “ How much cheaper! How 
much safer ! How much more economical!” water-tube boilers are 
than the others.

I should like to have been more specific on the heads just 
named, but presently have exhausted my time, and possibly your 
space; so I here leave off, but with permission may return to the 
subject in a week or two. Graham Stevenson.

Airdrie Engine Works, Airdrie, N.B., 8th July.
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done, I think that we should have much less quantity, if not more 
quality, in our noble profession, and there would be no room for 
doubt that Englishmen in the future, as in the past, will lead the 
van of engineering, not only in the British Isles, but throughout

Unemployed.the world.
Stafford, July 7th.

Sir,—The interest which has been evinced in this subject, as 
testified by the voluminous correspondence which has arisen, has far 
exceeded my greatest expectations. Your correspondent,
Help,” says “No engineer can devote himself, or spare the time if 
he has but a moderate practice, to educating his pupils by lectures 
or otherwise, and no parent possessing common sense would expect 
such a thing.” In my opinion, any engineer who cannot devote a 
short time to instructing his pupils has no right to demand a pre
mium for them; and if he does take one, well knowing that he will 
not be able to instruct his pupils, he is simply taking money under 
false pretences; and any parent who pays a premium to have 
his son taught the profession has a right to expect that his son 
will receive full and proper attention. But the chief fault with 
some engineers now-a-days is that they not only fail to teach their 
pupils their profession, but also make use of them for other pur
poses than engineering. I know an engineer (?) in London who not 
only fills his office with pupils, but makes use of them as clerks, 
errand boys, &c., and I have known him send some of them out 
with letters, messages, &c., for several consecutive days from the 
time they arrived in the morning until the time they left in the 
evening. The other pupils have been in the office writing letters, 
endorsing letters, clearing out cupboards, racks, drawers, &c., and 
even cleaning the windows of the drawing-office and scrubbing the 
drawing-boards; in fact, doing office boy’s work for perhaps a week 
at a stretch. The fact being that he has no work for them to do, 
and is incapable of teaching them anything.

Is it not therefore a gross imposition to take pupils in such a 
way ? Is it not a fraud on their parents ? Is this the way our 
future engineers are to be trained ? Is it any wonder that there 
should be so many anxious to obtain work who have not had 
sufficient training to qualify them for any arduous duties ? I have 
been most highly amused by “Self-Help’s” somewhat rambling 
remarks about the two hundred or three hundred answers to one 
advertisement, and I would advise him to read my letter which 
appeared in your issue of May 30th again, and then he will find 
therein that I never stated that I inserted an advertisement out of 
idle curiosity—in fact, I should be one of the last to do anything of 
the kind. “ Self-Help ” is evidently fond of drawing his own con
clusions, but the conclusion he has arrived at in this case is abso
lutely ridiculous, and I should advise him in future, if his imagina
tive brain must have exercise, he should keep his imaginations to 
himself. They cannot hurt him, and they may amuse him, but it 
becomes a nuisance if the columns of one of our best papers are to 
be made a medium for publishing such stuff.

As regards the personal remarks made by “ Self-Help 
letter, I merely treat them with the contempt which 
richly merit, and shall not condescend to take any further notice 
of them. I am far too well known amongst engineers, not only in 
the City, but also in Westminster, to be afraid of any of “Self- 
Help’s ” insinuations. However, I may add that the letter last 

k written by “ Cylinder,” gave me great satisfaction.
And now, Mr. Editor, I fear my remarks have been somewhat 

lengthy, but hope you will be able to find space for them, and 
therefore, thank you in anticipation.

“ Self-

THE PROSPECTS OF YOUNG ENGINEERS.
SlR,—Will you allow me to join in the grumble on this, to us 

who have got no work to do, very interesting subject ? I think I 
am entitled to do so, having spent some thousands on my educa
tion, first at one of the universities and afterwards at an engineer
ing schools and on works, only to find myself at near thirty years 
of age in danger of being reduced to absolute want through not 
being able to get employment. All the letters you have hitherto 
received on the subject have only I think tended to confirm all 
that Mr. Audain said in opening the correspondence, as to the large 
number of young engineers who can get nothing to do; but I have 
waited in vain for anyone to supplement his practical and valuable 
suggestion for remedying the evil, viz., that of having a sort of 
head registration agency for engineers out of work, which should form 
a trustworthy medium of communication between employers and 
would-be-employed in our profession. In the present state of 
things, it seems to me that this means of communication is ver 
often the chief thing wanted. There is, I believe, plenty of work 
for engineers of all sorts, if not at home, in other parts of the
world; but the difficulty to the individual is to gain information SIR,—I have been much interested in the discussion on “The 
about the place that will suit him. Few will deny that a man with | Prospects of Young Engineers” now going on in your columns,
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Claude E. H. Audain.i
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of design of our railway bridges, and the trouble which has arisen 
out of it, and which has yet to be dealt with, is by no means the 
only item of professional interest and character connected with the 
Montagu and Capulet embroglio. It would not, of course, 
interest the majority of your readers to be told all the details of 
such a purely local affair as the relative positions and functions 
claimed by the Commissioner and by the engineer-in-chief respec
tively, but there are certain broad questions of a professional nature 
involved therein, and to these I will now refer; and in my next 
letter I will give some particulars of another phase of the trouble 
in our Railway Department, as it also considerably concerns 
English manufacturers of railway plant, &c., though I am glad to 
state that in this instance no libel or reproach is attached to them 
therein.

fact that from that moment, under the conditions which, as I have 
said, have long, unfortunately, prevailed in the department, the 
game of shuttlecock commences. The commissioner, perhaps, 
makes some genuine discoveries that the works so transferred to 
him are not in accordance with his views of the requirements for 
working the lines. At any rate, history shows clearly that large 
numbers of station yards, station buildings, and other engineering 
works thus transferred by the engineer-in-chief’s ‘construction’ 
branch, are speedily discovered in the other branch to require either 
extensive modifications or additions, and money begins to be spent 
thereon freely, and without, of course, any reference to that 
nominal ‘ chief’ from whose charge these works have passed. One 
of these two, either ‘ Montagu ’ chief or ‘ Capulet ’ commissioner, 
must evidently be at fault herein, and it cannot possibly be a good 
sort of game at all, this shuttlecock; so far, I mean, as the public 
interests are concerned.

“Look at it in another way. Inquiry has also enabled me to 
ascertain that one of the parties to this game holds it as a com
plaint and impropriety that certain erstwhile subordinate officers 
of his who have left his department for various reasons, should not 
only be welcomed and appointed to that other battledore branch; 
but that they should also be permitted, if not even directed, to 
constitute themselves inquisitioners upon the works executed by 
and transferred to their charge by the other branch. The shuttle
cock, as the result of this, looks considerably battered after the 
game has been played a bit. The Montagues hand over, as afore
said, their constructions to the Capulets. Amongst other items, 
say, perhaps, a dozen or two large structures which have cost a 
couple of millions or so of money—structures bearing a respectable 
and reputable endorsement of names of world-wide fame and asso
ciated intimately with the reputations of men of high position. 
Some of the Capulets—the Sampsons and Gregorys of this adapta
tion—forthwith bite their thumbs at the Montagues, and then the 
fun begins; such fun for the public interests as the frogs enjoyed 
so much! This sort of fun, and without even inviting an umpire 
to be present at the game to be played! • Says a Capulet to a
sturdy henchman: “ Get thee to those millions’ worth of Montagu 
structures; arm thee with good trusty hammer, and see if there 
be not flaws to be found such as may avail a Capulet against a 
Montagu.” ’

“Now, a big man with a big hammer can make a big impression 
lots of things; and even strong structures, such as railway 

bridges, &c., are not insensible to such Capulet attentions as these. 
To put the matter into still plainer words, I will state at once that 
amongst the discordant conditions ascertained in my inquiries are 
such items as these: That highly costly engineering structures 
which have been constructed under one branch of our Railway 
Department, have been pronounced by another branch thereof to 
be defective in design, of faulty construction, and requiring huge 
‘ repairing.’ That—whether justified or not in doing so I do not 
presume to say—on such decision being arrived at, such structures 
have forthwith been taken in hand and dealt with by the Capulets 
without any reference to, or consultation with, the Montagues. 
Whereat and wherefrom, much wrath amongst the battledores; 
and a very rough time, indeed, for that poor shuttlecock, public 
interests.

“ Such a condition of ‘ official hammer and tongs ’ as is dis
closed by the above description is not, unfortunately, merely one 
of those family jars which occur in all large business concerns, and 
which may be satisfactorily settled by a little vigorous inquiry 
and swift judgment. When our departmental quarrels assume 
such a phase that they also involve reflections upon men of high 
character and repute in England—the fountain head of our own 
reputation and commercial position, and the source upon which 
we rely for our loans for public works—it becomes a very serious 
matter indeed, and one quite beyond the 'power of any local board 
of inquiry here in Sydney to satisfactorily deal with.

“ Reputations, commercial and professional, are yet held of too 
much value in England to admit of their owners allowing them to 
be impeached with impunity; and, unless the impeachments are 
justified, those who make them will assuredly not only bring 
injury upon themselves, but indirectly also upon the credit of the 
colony in whose employment they may be.”

The words italicised by myself in the last paragraph but one of 
the above rather amusing extract contain, as it seems to me, a 
considerable amount of pith, and they expound the important 
and correct principle that when high public officials in the colony 
fall foul of one another, and the character of English engineers 
and manufacturers becomes aspersed in the course of the quarrel, 
it is not within the power of a locally appointed and locally 
stituted board of inquiry, even with the imposing title of “ Royal 
Commission” conferred upon it, to satisfactorily deal with the 
matter.

This opinion, I feel sure, will be shared in by the majority of 
your readers, and they will further, I suspect, be disposed to 
sider that such a tribunal as is offered and supplied by your 
columns is preferable, and in all respects a fairer and more impar
tial “ commission of inquiry ” than one which is composed of such 
materials which, as has been above explained, our “ Royal Com
mission ” consists of.

Fortunately for our character for fair play and common sense, 
similar opinions have to some extent influenced certain of our 
representative men here, and questions have been raised in Parlia
ment as to the position occupied by three of the gentlemen nomi
nated to the Royal Commission in respect to contracts held by 
them for Government work and materials, and it is tolerably sure 
that if the “Commission” does not fall through altogether, it 
will at least be re-constructed.

Many impartial persons here look upon the proposed inquiry as 
erroneous in every way, and as a waste of time and money, as well 
as being a most unusual and undesirable method of procedure; 
whilst as regards the principal combatants—i.e., “Capulet Com
missioner ” and his existing lines engineer, of the one part, and

Montagu, engineer-in-chief, of the other part—the first-named 
gentlemen demand, and are, to be represented at the Commission 
by their counsel; and the latter gentleman, as I am informed, 
declares that he does not recognise the powers of the “ Commis
sion at all, that he shall decline to be in any way held respon
sible to it, _ and that the proper course for the Government to 
follow, in view of the very serious nature of the charges which are 
involved in the Commissioners’ acts and reports—and in those of 
the professional officers under his control—would be to retain the 
services of an engineer from England—the selection to remain, of 
course, with the Government of the colony, but the man selected 
to be one of recognised standing and reputation in the profession 
and that to him should be left the task of deciding both upon the 
character of our imported iron railway bridges and upon the neces
sity for and ^nature of the so-called “ repairs ” to which, as the

Montagues assert, such structures have been unnecessarily and 
injuriously subjected.

I may tell your readers that some of the reports which have been 
furnished by certain officers of the Capulet faction in condemnation 
of the bridges are worthy the careful consideration of the members 
of our profession. Questions of strength, stability, strains, work
manship, &c., are dealt with in a very novel manner, and some
times in language which is as novel in connection with such matters 
as—so professional friends hereabouts inform me—are the means 
which have been adopted both for testing the workmanship of the 
bridges complained of, and for repairing them. For instance, in 
one such report I am assured that the writer, a leading Capulet 
m describing the bad rivetting of various plate and girder 
bridges—sent to this colony under an eminent English engineer’s 
inspection—says: “I know that many parts of the various gir- 
ders I have personally examined would not retain Scotch porridge 
cold. To non-professionals this seems a curious sort of expres- 
sion to find in a professional and official report, and I rather fancy 
it will be so regarded by your readers. Possibly, however, it is 
rivett d&n ^CCU^ Pro^essi°na^ technicality for describing badly

The question of the quality of the workmanship and correctness

THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS.

(jFrom our own Correspondent.)
On ’Change in Birmingham to-day—Thursday—finished iron
masters did not report that the orders previously in hand had been 
much swelled as the result of the quarterly meetings. Indeed, the 
business which so far had ensued from those gatherings has 
been disappointing. Negotiations begun a week ago were to-day 
brought to a satisfactory conclusion in numbers of instances, but 
they did not relate to, with a few exceptions, heavy transactions. 
Shipping orders of much size are particularly difficult to get at 
prices at all satisfactory.

The prices declared last week were to-day re-quoted with scarcely 
any alteration. In actual sales, however, rateB were rather easier 
than a week ago. Yet consumers generally declined to enter the 
market with any spirit, being content to buy from hand-to-mouth. 
Consequently the works will continue to be only partially employed. 
Marked bars were quoted at £7 10s.; but it is an open secret that 
several houses who quote this price would not refuse a favourable 
export order if offered at from 10s. to 20s. per ton less. Ordinary bars 
were £6 5s. to £b, and common, £5 15s. to £5 12s. fid.

A moderate business is doing in horseshoe and tire iron, and 
angles and tees are in pretty good sale. Hoops and strips are slow 
of inquiry; a revival of the United States demand would be very 
welcome to this branch. Chain iron is in fair call, but nail rods 
are very slow of movement. Branded hoops were to-day £8 nominal, 
and common, £6 to £6 5s.

Ordinary merchant and galvanising sheets sold to-day in small 
lots as a rule, but here and there contracts were made extending 
throughout the greater part of the current quarter. Prices do not 
improve, and singles were to be had on ’Change at as low as £6 15s.; 
doubles were mostly £7 10s. The best sheet makers are more 
active in the manufacture of very thin gauges for special uses than 
in any other department. In their general trade there has recently 
been a falling off, the shipping orders not being so good. Leading 
makers, however, stand up for their price. John Knight and Co., 
of the Cookley Ironworks, quote working-up singles £10; stamping 
singles, £14; and charcoal singles, £20. Tin-plates the same firm 
quote at—Cookley cokes, 21s. per box; Cookley S.S. charcoal 
plates, 23s.; and Cookley K. charcoal, 25s. per box.

Plates are without much increased demand. Prices are on the 
basis of £7 10s. easy for tank sorts, and £8 10s. for boiler 
qualities.

The local steelmakers are progressing satisfactorily. Messrs. 
Knight and Co. report an increased demand for their steel sheets, 
and the Staffordshire Steel and Ingot Iron Company is this week 
in receipt of very encouraging accounts from local consumers of the 
quality of its manufacture as tested in the iron rolling mills of 
these buyers. The trade which is now being done in this district 
by steelmakers at a distance should largely fall into the hands of 
the Staffordshire Steel Company, seeing that consumers will not 
have to pay the carriage from a distance, which now amounts in 
some cases to 8s. per ton.

Pig iron is moving off this week in limited lots, mostly of 
common qualities, at easy rates. Agents whose principals are not 
in want of contracts are generally standing off the market a little 
in the hope of preventing any further decline in prices. Derby
shire pigs are 42s., and Northamptons may be bought at 41s. 6d. 
Thorncliffe sorts are quoted 55s., but without business. Native 
all-mines are 60s. to 57s. 6d. for hot blast sorts, and cinder pigs 
40s. down to 35s. as a minimum. The Lilleshall Iron Company, 
Shropshire, is blowing three furnaces on all-mine iron with a 
production of about 800 tons of hot blast weekly, and from 200 to 
300 tons of cold blast pigs.

Mail advices this week from Melbourne state that galvanised 
iron is moving off quietly. Quotations ranged from £19 to £21, 
according to brand and parcel. Bar and rod iron continue in 
moderate request at £9 to £9 10s. Sheet iron had quitted at 
£11 10s. for No. 8 to 18, and hoop iron at from £9 10s. to £10. For 
fencing wire a slightly bettor demand had arisen, and fair sales 
were being made at full prices. Quotations ranged from £11 10s. 
to £12 10s., according to brand and number. Tin-plates were 
moving off steadily. I. C. coke plates had been placed at up 
to 21s.

The strike of the colliers is continued. The men show no signs 
of giving way, and the masters are equally determined.

Mr. E. Fisher-Smith, the agent to the Earl of Dudley, has 
intimated that he has made arrangements to stop, when possible, 
the whole of his lordship’s collieries, by discharging the enginemen 
and others employed about them, and if it should be necessary, he 
will damp down or blow out the blast furnaces.

The ironmasters met in Birmingham to-day and decided to give 
a month’s notice for a further reduction in ironworkers’ wages. 
This step has been taken consequent upon the reduction in the 
North. At the gathering of coalmasters it was determined to 
make a call of £1 for each 10,000 tons of coal raised per year, £2 
for double that quantity, other subscriptions being according to 
quantities raised.

Engineers and heavy ironfounders are not in receipt of many new 
contracts. The ironfounders in particular complain of the almost 
impossibility of securing export orders of much size, consequent 
upon the heavy railway freightage charges which now prevail, and 
which place competitors in Scotland and the North of England in 
particular at so great advantage.

A few of the leading wrought iron tube makers are quite busy, 
and if only prices could be got up business would be fairly satis
factory.

The demand for cycles keeps extraordinarily good. Indeed, had 
makers been possessed of the capacity, they could have booked more 
than double the orders which have this season been accepted. 
There seems no limit to the export call for these machines, and 
preparations are being made for an enlarged output next season.

The Local Government Board are urging the various local 
authorities in the Midlands to proceed quickly with their schemes 
for the disposal of sewage. Acting upon this request, the Wolver
hampton Town Council have decided to carry out immediately a 
scheme for diverting from the Stow Heath Brook that portion of 
the sewage from the borough which is now discharged into it, and 
have sanctioned the drawing up of the necessary plans and speci
fications. It was explained at the meeting of the Council that in 
a month’s time the Sewage Committee would have completed its 
labours and would present a scheme for acceptance.

I do not think, however, I can better acquaint your readers with 
one of those broad questions referred to than by quoting anothei 
paragraph from the “ Corvus’ ” Civil Service papers, and says 
that writer, in describing the extraordinary anomaly under which, 
in our Railway Department, the custody and responsibility of the 
engineering works are removed upon their completion from the 
charge of the engineer-in-chief to those of the Commissioner, who 
is a non-professional man:—“ I take it that these facts bear inter
preting somewhat in this fashion: Firstly, that the professional 
charge of our railways and their works should remain under the 

direction and control from first to last, i.e., the officers or 
department first responsible for the design, construction and 
stability of the works should be continued in their responsibility 
and custody throughout. No second battledore allowed, in fact. 
Secondly, that another important professional branch of the rail
way service, known as the Locomotive Department, should be an 
affiliated branch of the first or chief professional department; and 
for this, among other reasons, that it is in the power of an inexpert, 
a facile, or a careless officer in charge of a locomotive department, 
if he be independent of the head professional branch, or if he be 
under the direction, say, of a Capulet officer antagonistic to a 
Montagu, to do a great deal of mischief to public interests, to 
use unnecessarily expensive and unduly heavy rolling stock and 
locomotives, to greatly shorten the period of usefulness of railway 
structures by subjecting them without occasion to what is known 
to professionals as ‘ fatigue;’ and in many other ways; and as a 
Civil Service item, we may remember how much discord is known 
to have occurred only recently in our Railway Department, between 
a locomotive engineer, imported from England, and the Commis
sioner’s departments and officers; and there was a rare bit of the 
shuttlecock game involved therein. It is surely most vitally 
necessary, and obviously desirable, that a speedy and proper sepa
ration and well-defined distinction of professional from adminis
trative functions and duties should be provided for in our present 
and future railway management. When this is effected—but 
certainly not before then—we may fairly expect that the Montagu 
and Capulet business will be at an end, and that the battledores 
will be no longer ‘ in it.’ We may now, in the face of all that has 
been disclosed recently, and from the probabilities which are 
furnished by the appointment of that Royal Commission about to 
commence its duties, further conclude that the time has actually 
arrived when it is imperatively demanded that this branch of the 
Civil Service should be completely reconstructed. The mere 
creation of an additional or distinct Ministerial department for the 
railways, however far that may go in the right direction, will 
scarcely suffice to meet all that is required. A Railway Commis
sioner’s Board, responsible to and presided over by a Minister for 
Railways, should perhaps effect for us a reconciliation of the 
present conflicting elements, and provide for the satisfactory 
future administration of this almost premier branch—so far as its 
pecuniary aspect is concerned—of our Civil Service.” N. S. W.

same

STRESS DIAGRAMS.
Sir,—Perhaps Mr. R. H. Graham would kindly give some fuller 

explanation of the stress diagrams of Neath Bridge—The Engi
neer, November 2nd, 1883; and Cardiff platform girder—The 
Engineer, June 20th, 1884.

These girders are of the vertical and diagonal type ; and is it 
not usually considered that in these the diagonals are ties, and the 
verticals struts; and that the load on the top flanges, or apices, is 
sent down the struts to the diagonals ? c.g.:—

Wx1 on top apex would be transmitted to abutment A, through 
the strut 1, ties 2, 4, 6, and struts 3, 5, 7; Wj on lower apex to 
abutment A, through ties 2, 4, 6, and struts 3, 5, 7 ; W.l on top 
apex to abutment A, through strut 3, tie 4, strut 5, &c.; and to 
abutment B, through strut 3, tie 21, strut 1, &c. W31 on top apex 
to abutment B, through struts 5, 3, 1, and ties 41, 21, &c.
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In these girders, however, Mr. Graham seems to have assumed 
that the loads on the bottom flange are transmitted to the abut
ments through diagonals in tension and verticals in compression ; 
and those on the top flange through diagonals in compression and 
verticals in tension.

Is this always true in all girders of the vertical and diagonal type, 
loaded at the top and bottom apices; or has it only been assumed 
for purposes of calculation in these instances, and in what cases 
generally would one be justified in considering the load as thus 
divided and apportioned to the two sets of lattices ? C. S.

July 14th. _____

THE SAND BLAST PROCESS.
Sir,—Referring to the failure of our application for a prolonga

tion of the original sand blast patents, as reported in last week’s 
Engineer, we beg to state, for the information of your readers, 
that this decision has no reference to the process of sharpening 
files, which is protected by two later patents of 1877 and 1879.

Tilghman’s Patent Sand Blast Company,
J. E. Mathewson, Secretary.

Bellefield Works, Sheffield, July 14th.

RUSSIAN GOVERNMENT TORPEDO BOATS.
We conclude our series of illustrations of Russian Govern

ment torpedo boats with an engraving of the engine and fan 
employed to force air into the fire-room, in which a plenum of 
4in. to 6in. of water is maintained while the engines are working 
at full speed. The diameter of the piston is 5|in., the stroke 
3in It will be seen that the piston is as light as possible. The 
bearings are enormous, and the balancing carried out with the 
utmost accuracy. All these precautions are necessary seeing 
that the engine is frequently run for considerable periods at 
1200 to 1300 revolutions per minute. The engine is fitted on 
the engine-room side of the thwart ship bulkhead, while the fan 
is in the fire-room on the other side. A wind trunk, not 
shown, conveys the air from above deck into the centre of the 
fan from which it is discharged all round. We believe that this 
is the first set of fully dimensioned drawings of this interesting 
class of machinery ever published.

NOTES FROM LANCASHIRE.
(From our own Correspondent.)

Manchester.—Business in all branches of the iron trade of this 
district continues in a depressed condition, and, as I have pointed 
out in previous reports, is most unsatisfactory as regards both 
buyers and sellers. Prices are so low that makers can see no profit 
-- any business they may do, and consumers have so little work in 
prospect that they are quite indifferent about buying. It is really 
not a question of price that operates against business being done, 
but the continued absence of demand 5 consumers, on the one hand, 
are not tempted to buy even at prices that they know cannot come 
lower without absolute loss to the producer, and they confine their 
purchases to the barest possible requirements; whilst makers, on 
the other hand, unable to get anything like a remunerative return 

the orders that are to be got, are only anxious to sell where it 
is absolutely necessary to keep works going. How long this con
dition of the market will continue, or where relief may be looked 
for, are both points upon which no one can apparently express any 
confident opinion. In the meantime the continued depression is 
causing a severe strain upon the iron industry of this district, and 
in some cases preparations are being made for the blowing-out of 
furnaces as the only possible alternative.

"11

Oil

The woodwork surrounding the sunlight ventilating shaft in the 
Albert Hall, South Kensington, caught fire on Wednesday evening. 
There were policemen on duty, who acted promptly, and got the 
fire under. As no one wishes the Albert Hall to be burned down, 
perhaps it would be well if the electric light were used.
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been somewhat on the increase. There are now ninety-six furnaces 
in operation as against 114 at the corresponding date in 1883. The 
stock of Scotch pigs in Messrs. Connal and Co.’s Glasgow stores is 
still decreasing to a small extent, and the aggregate is now less 
than it was twelve months ago.

Business was done in the warrant market on Friday at 41s. 3^d. 
to 41s. 4d., and back to 41s. 3Jd. cash, and 41s. 5d. to 41s. fid. and 
41s. 5l;d. one month. On Slonday transactions took place at 
41s. 3d. cash and 41s. 5Jd. one month, while on Tuesday the quota
tions were 41s. 3^d. to 41s. 3d. cash and 41s. 5d. one month. In 
the iron market yesterday business was done at 41s. 4d. and 
41s. 3£d. cash and 41s. 5^d. and 41s. 6d. one month. To-day— 
Thursday—business was done at 41s. 4d. to 41s. 3d. cash and 
41s. 51d. and 41s. Cd. one month. On account of fair holidays the 
market will be closed till Tuesday.

The quotations of makers’ pig iron are comparatively steady as 
follow:—Gartsherrie, f.o.b. at Glasgow per ton, No. 1, 51s. 9d.; 
No. 3, 50s.; Coltness, 57s. 6d. and 51s.; Langloan, 53s. 6d. and 
51s.; Summerlee, 51s. and 47s.; Calder, 52s. and 46s. 6d.; Carn- 
broe, 50s. 6d. and 47s.; Clyde, 48s. and 45s.; Monkland, 43s. 6d. 
and 40s. 3d.; Quarter, 42s. 6d. and 40s. 3d.; Govan, at Broomie 
law, 42s. 6d.; Shotts, at Leith, 51s. 6d. and 51s.; Carron, at 
Grangemouth, 48s.(specially selected, 54s.) and 47s. 6d.; Kinneil, 
at Bo’ness, 44s. and 43s.; Glengarnock, at Ardrossan, 50s. and 
43s. 6d.; Eglinton, 44s. 6d. and 41s.; Dalmellington, 46s. 6d. and 
42s. 6d.

The manufactured iron and steel trades continue very quiet.
There is a good business in coals for shipment. During the past 

week upwards of 18,000 tons were despatched from Glasgow 
harbour, 8971 tons from Grangemouth, and good cargoes, as a rule, 
from the other ports. Prices are nominally unchanged.

The Shotts Iron Company has begun sinking operations at 
Hyndshaw Farm, Carluke, Lanarkshire, for the purpose of opening 
out a four-feet seam of coal, which is believed to extend to from 
thirty to forty acres.

The miners of the Lanarkshire district have arranged to hold a 
great meeting on the last day of the present month, with the object 
of furthering the short-time movement. The coalmasters of Fife 
and Clackmannan are at present considering a basis for the arrange
ment of a sliding scale to regulate wages, and the miners are also 
in favour of the principle of such an arrangement.

A considerable amount of new shipping was launched on the 
Clyde in the course of the week, and a number of fresh contracts 
have been booked by different firms, principally for sailing vessels. 
The trade as a whole is, however, comparatively slack.

quently they are not able to sell it when they get it there, and 
have to put it in stock, and the freight they obtain is less than 4s. 
per ton, which is unremunerative for the shipowner. This 
explains the increased export and the diminished price.

The exports of Sheffield goods during the month of June are 
again most discouraging reading. In hardware and cutlery, 
compared with the corresponding month of last year, the value 
has fallen from £297,716 to £250,932. Kussia, whose dealings in 
English rails have been blank for a long time, is now a customer 
to the value of £22,453; this is more than counterbalanced, how
ever, by the defection of Italy, to which a value of £23,808 was 
sent in June, 1883, and only £25 worth last month; while the 
United States and Mexico, who took values of £30,291 and £37,835 
in June, 1883, last month had only £9020 and £1428! The 
Argentine Republic has increased by nearly £5000—£45,008- 
£49,967. Railway enterprise appears to be at a stand in British 
Possessions in South Africa, for only £4935 in value was sent last 
month, as compared with £21,492 in June, 1883. Australasia 
shows the serious decline from £85,355 to £32,225.

Steel, the great speciality of Sheffield, seems to be drifting from 
export trade, the total value sent from this country last 

month being only £95,170, as compared with £145,824 in June, 
1883. France has fallen from £12,090 to £8193; the United 
States from £45,367 to £26,935; and other countries from £88,367 
to £60,042. For the six months the decrease is no less than from 
£741,197 to £587,517. Following the gratifying news from Copen
hagen last week comes the successful test of the compound plate at 
Portsmouth on Friday, which passes the compound armour for the 
United States warship, Miantonomoh. The order was equally 
divided between Messrs. Charles Cammell and Co. and Messrs. 
John Brown and Co.

There was a very dull market at Manchester on Tuesday, and 
both in pig and finished iron the weight of business doing was ex
tremely small. Lancashire pig iron makers are kept tolerably well 
employed with deliveries against contracts, which include the fairly 
large sales I reported a few weeks back; and they are holding 
pretty firmly to 42s. 6d., less 2£ per cent., as their minimum for 
forge and foundry qualities, delivered equal to Manchester. They 
are, however, booking very few new orders just now, and they are 
so much undersold by district brands, that they are practically out 
of the market, except where low rates of carriage give them the 
advantage. Both Lincolneliire and Derbyshire brands of pig iron 
are offering in this district at very low figures, owing to the heavy 
stocks that are accumulating at some of the furnaces. Lincoln
shire pig iron can be bought readily at 41s. fid. to 42s. 6d., less 2\, 
delivered equal to Manchester, and there are good brands of 
Derbyshire in the market at figures very nearly as low as these.

In the finished iron trade the result of the quarterly meetings 
has been, if anything, to leave behind a rather despondent tone. 
There has been no accession of new business of any weight, and 
although some of the leading local and North Staffordshire mak 
seem to be making a firm stand at £5 15s. as their minimum for 
bars delivered into the Manchester district, buyers who have good 
specifications to give out for prompt delivery have no difficulty in 
placing orders at under this figure, and are able to get reputed 
brands of quality, whilst common bars are offered at very low 
prices.

Ironfounders report only a very small quantity of new work 
giving out, and this is competed for at extremely low prices.

In the brassfoundry trade business is also very quiet, and metal 
goods generally are depressed, owing to the downward tendency 
in the raw material. Nominally manufacturers’ list rates are 
unchanged, but low prices are taken where orders are to be got.

Although there is no actual scarcity of work in the engineering 
trades of this district, activity generally is on the decrease so far 
as the weight of new orders coming in is concerned, and where 
works are being kept fully employed it is only at extremely low 
prices, which, from the statements I hear on all hands from em
ployers, leave them no margin for profit. The present condition of 
the engineering trade is pretty accurately stated by the secretary 
of the Steam-engine Makers’ Society, who, in his report for the 
present month, states that the locomotive builders and tool makers 
seemed to have an abundance of orders, whilst stationary engine 
builders and millwright works appeared to be fairly employed at 
present; but how long this would continue it would be hard to tell, 
as new orders seemed to be limited, and future prospects were far 
from encouraging. To this it may be added that the returns as to 
the number of unemployed members have not maintained the 
favourable aspect which was presented in last month’s report, but 
are again on the increase, and there are now about two per cent, 
of the members in receipt of out-of-work support, 
reports received by the Amalgamated Society of Engineers are 
generally to the effect that trade is getting worse; but so 
far as the Manchester and Salford district is concerned there has, 
during the past month, been a slight decrease in the number of 
unemployed. The leading machine making works throughout 
Lancashire appear to be weil supplied with orders, and in Oldham 
and Rochdale especially, there is a good deal of activity. All the 
centres of industry which are at all dependent upon marine work 
are, however, depressed, owing to the complete collapse which has 
taken place in the iron shipbuilding trade. The number of 
bers at present in receipt of out-of-work support throughout the 
various branches of the Amalgamated Society of Engineers is about 
3 per cent., with the average for Lancashire slightly under this 
figure.

The chief feature in the coal trade is the commencement of the 
threatened strike in West Lancashire against a reduction of wages, 
but so plentiful are the supplies in the market, that the stoppage 
of the pits is regarded with comparative indifference. The resolu
tion to resist the reduction in wages which was come to at the 
conference of miners’ delegates held in Manchester this week, was 
adopted in a half-hearted manner, which indicated a consciousness 
of weakness on the part of the men, and there is so little appre
hension that the dispute will lead to any such restriction of the 
output as will at all seriously affect the market, that buyers show 
no anxiety to get in supplies; and although there has been a little 
extra inquiry, this has been chiefly with the view of testing the 
possible effect the stoppage of the pits may have upon prices. All 
classes of round coal continue bad to sell, and buyers have been 
able to place out their orders at quite as low prices as last week. 
Engine fuel, except that shack is in some cases rather scarce owing 
to the small quantity of round coal now being screened, is also weak, 
with only a slow sale. At the pit mouth prices average about 
8s. fid. to 9s. for best coals, 6s. 6d. to 7s. for seconds, 5s. to 5s. fid. 
for common coals, 4s. 6d. to 5s. for burgy, 4s. to 4s. 3d. for best 
slack, and 3s. fid. to 3s. 9d. per ton for ordinary qualities.

In the shipping trade there is a fair amount of activity, but 
business is only to be done at extremely low prices, and there is an 
abundance of good Lancashire steam coal offering at about 7s. per 
ton for delivery either at the high level, Liverpool, or the Garston 
Docks.

Barrow.—There is no appreciable change in the hematite pig 
iron trade of this district. Very little animation is noticeable in 
the market, makers finding rather a scarcity of orders. Some time 
ago I reported that several large contracts had been received from 
foreign consumers, and that makers confidently expected that 
others would come to hand. This, however, I am sorry to say, 
has not been the case. Makers have been pushing forward the 
orders in hand for speedy delivery, and the consequence is that 
now works are almost at a standstill. Prices continue very low, 
and makers are indifferent about doing business at rates that 
allow of no profits being realised, and they are trying to get more 
remunerative prices. Mixed Bessemer samples are only bringing 
in about 44s. or 45s. per ton net at works. Stocks are not 
diminishing. The steel industry of the district is in a stagnant 
condition, and the orders placed out are restricted to more imme
diate wants. Rails are selling slowly at about 90s. per ton net 
prompt delivery. Merchant qualities are also in demand. Ship
ments have somewhat decreased. Engineers and boiler-makers 
are quiet. Shipbuilders are unemployed, and few inquiries are 
being made. Iron ore in slow demand at last week’s rates. Stocks 
are heavy at mines.
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THE NORTH OF ENGLAND.

(From, our own Correspondent.)
The Cleveland pig iron trade was in a stagnant condition during 

the whole of last week, and there was no sign of improvement at 
the market held at Middlesbrough on Tuesday last. Some con
sumers offered 36s. 9d. per ton for No. 3 g.m.b., but makers being 
for the most part supplied with orders for several weeks, were firm 
in their quotations, and 37s. per ton was the lowest accepted. 
Merchants are no longer able to do any business worth mention
ing, as they hold but small quantities of iron, and their offers to 
sell at 36s. 10£d. have no effect upon the market. There is a 
steady demand for grey forge iron, and the price continues firm at 
35s. fid. per ton.

There is no inquiry for warrants ; the price is nominally 37s. 
per ton.

Messrs. Connal and Co.’s stock of Cleveland pig iron at 
Middlesbrough decreased 150 tons during the week ending Monday 
last.

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

Things are being gradually rectified at Dowlais Works, and on 
Monday several mills were again in action. A supply of water was 
had from the pond which is to supply the Liihrig washing machine, 
which is now in almost a perfected state, and since then the rains 
have been plentiful. This makes the llfitli machine put up by the 
Liihrig Company. I shall note results shortly. It is rather 
singular that with such a large extent of fiat mountain land the 
company should not be in possession of greater reservoirs. Every 
summer, as a rule, there is an alarm about the water supply, but 
this last drought is the most serious one experienced at the works 
since Donati’s comet, about twenty-six years ago.

I am glad to note that the collieries at Dowlais appear disposed 
to take a peaceful course in regard to their differences. Several 
interviews have been had with Mr. H. Martin, the colliery manager, 
and the prospect looks less gloomy than it did.

The iron and coal trades retain pretty much the position they 
have occupied for some time past. I cannot see any signs of im
provement in iron and steel; but for Canada, things would be very 
slack, but good rail orders are held for this colony, and home re
quirements are moderately good. The animation in the tin-plate 
trade reacts also favourably on the ironworks, and the demand for 
leading brands, including steel, is firm at last market prices.

A fair proof of the improvement setting in with respect to the 
tin-plate trade is the interest taken by capitalists in some of the 
old and stagnant works. I see that one of these, Pontclown, near 
Llantrissaint, is about to show life again. The necessary workmen 
are being gathered, and operations will soon begin. The works lie 
well for railway purposes, and are thirty miles nearer London than 
those of Swansea.

The Swansea Bay Graving Dock Company is to be wound up. I 
am sorry to see this, as it may lead to the impression that Welsh 
industries are in a low state ; but the fact is that it is the overdono 
shipping trade, combined with slackness in iron ore, which affects 
the dry docks and kindred works.

The capacity of sending up a thousand tons per diem from a 
Rhondda pit has aroused similar activity at the docks. One day 
last week a Swansea vessel was laden with 1200 tons and despatched 
in one tide.

I hear that one of the Cardiff steamship companies is to be 
wound up voluntarily. It would not surprise me that the same fate 
attended others, seeing how much the trade has been overdone.

The Barry case is being “rushed” through the Lords at a great 
speed. The promoters evidently fear postponement, but the risk 
is a great one, especially after the tie in the House of Commons 
Committee. In the course of cross-examination this week, it 
transpired that the success of the Barry Bill means an increase of 
£5000 annually to Lord Windsor.

The appointment of Mr. W. T. Lewis as High Sheriff of Brecon
shire has given great satisfaction, and a complimentary demonstra
tion awaits him next week, when an address will be presented 
signed by a large number of influential residents—and deserved, 
most certainly. The prosperity of the coal trade is the outcome of 
those remedial and pacific measures which he originated. The 
Coalowners’ Association, sliding scale, Provident Fund, the start 
at Cyfarthfa—these and a number of others were his successful 
achievements; and I see that he has now established a collier’s 
scholarship at the South Wales and Monmouthshire University, 
and done in an unostentatious manner while the colliers have been 
debating and halting about their “farthing” subscription.

Things are not looking up in the Forest of Dean. It is true that 
the coal trade retains its average, but in iron, and iron ore, business 
is dull. One of Mr. Crawshay’s ore pits will close in a few days, 
and the hope of going again is remote.

Messrs. Burt and Broadhurst, M.P.’s, have been having a miners’ 
demonstration in the Forest, and' met with a hearty reception. 
The points they mooted were union, formation of, in the Forest; 
modification of the long-pay system ; and appeals to Government 
to remedy existing land laws. “ Mabon,” the representative of the 
South Wales steam coal district, assisted in the gathering, and each 
proposition was carried unanimously.

The

The finished iron trade is no worse than it was a week ago. 
There is, in fact, more enquiry than for some time past, and it is 
probable that prices will not be lower. Ship plates are £5 to 
£5 2s. fid. per ton according to specification; angles, £4 15s. to 
£4 17s. fid.; and common bar iron £5 2s. fid. to £5 5s., all free on 
trucks at makers’ works, cash 10th less 2J per cent.

The distress amongst the unemployed ironworkers and their 
families at Middlesbrough is still somewhat severe. The worst cases 
of destitution are being attended to by a relief committee, and 
employment has been given to a considerable number of men on a 
river embankment which is being made by the Tees Conservancy 
Commissioners. More puddling furnaces have also been started at 
the Britannia Ironworks, affording employment to a certain number 
of puddlers.

According to the accountant’s certificate issued in connection 
with the Cumberland coal trade, the average net selling price of 
coal for the quarter ending June 30tli was 5s. 2-31d. per ton.

Mr. Charles Wood, of Middlesbrough, has received an order for 
10,000 of his patent wrought iron sleepers for a Brazilian railway.

So much of the prosperity of the North-Eastern seaport towns 
depends on iron shipbuilding and marine engineering, that a sharp 
look-out is there naturally maintained in the direction of such events 
or tendencies as may possibly lead to an early revival of these 
industries. Among the more hopeful signs of the times the 
development of the triple expansion marine engine stands in the 
front rank.

Fifteen years ago the invention of the compound engine with 
surface condensation forced shipowners everywhere to pull out jet- 
condensing, non-expanding engines, and adopt the improved ones. 
Any unwilling to do so would easily have been run off the high 
seas by their competitors, for a steamer using 4 lb. of coal per 
indicated horse-power per hour could not long compete 
burning only half that quantity. A similar revolution s 
to be impending. By using triple expansion engines with a boiler 
pressure of 160 lb. per square inch the expenditure of fuel can be 
further reduced to U lb. per indicated horse-power per hour. It is 
obvious that the saving thus obtained would afford a respectable 
profit, where otherwise none was obtainable. It is stated that 
400,000 tons of steam shipping is now laid up idle in British ports. 
Will these vessels ever emerge into activity again, provided, as 
they are, with ordinary machinery only ? Will not the preference 
be given to vessels capable of being more economically worked, if 
there be such ? Past experience leads me to believe that
that must be the case. We may therefore expect to see 
great activity before long in marine engine building, and 
a gradual revival of shipbuilding. Triple engines consist of 
three complete engines side by side, the steam passing through the 
cylinders in succession. Each cylinder is larger than its predecessor, 
but is furnished with steam in an expanded condition. The 
proportions are so arranged that, notwithstanding the variation in 
dimensions and circumstances, the work done by each is about 
equal. But as a whole the engine is somewhat larger and 
more expensive than an ordinary one of equal power. Con
sequently it takes more room. Less steam being, however, 
required, the boilers are smaller, and the boiler space
needed is less, and the bunker space very much less for equal
lengths of run. Less bunker space is equivalent to more cargo
space, which suits shipowners. Or if more cargo be not carried it 
is equivalent to more freeboard, which would be in accord with the 
desires and efforts of the President of the Board of Trade and 
those who sympathise with him. Whether the general adoption 
of triple expansion engines involves only; renewal of engines and 
boilers, as it will in some cases, or whether the substitution of 
entirely new steamers for old ones, as it will in other, it is probable 
that there is a good time coming for the industries connected with 
shipbuilding in the North, and which are at present so greatly 
depressed.
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THE SHEFFIELD DISTRICT.
(From our own Correspondent.)

The application by Tilghman’s Patent Sand Blast Company, of 
Bellefield Works, Sheffield, for a prolongation of their patent for 
the invention of “ Improvements in cutting, boring, grinding, and 
pulverising stone and other hard substances,” was watched with 
considerable interest here, and the report, as given in The Engi
neer of last week, excited a good deal of conversation. I am 
informed that the failure of the application for a prolongation of 
the original sand blast patents has no reference to the process of 
sharpening files, which is protected by two later patents of 1877 
and 1879. The file sharpening process will be still carried on by 
the company, but the process as it applies to the ornamentation, 
&c., of glass, stone, and electro-plate expires on the 1st of August 
next. This is the practical result of the decision.

Coalowners tell me that the trade in house coal at present is 
considerably worse off than it was at the corresponding period of 
last year. This is particularly the case as regards London. Gas 
coal contracts have been very freely placed of late at generally 
lower values than at July, 1883. Small coal for boiler purposes 
has been pretty firm in price, owing to the diminished output. 
The export of coal has, in fact, increased. For the five 
months ending May last 11,718,392 tons have been exported, as 
compared with 10,938,492 tons for the previous year; but the price 
has been less than in 1883. The largest shipowners in Hull, for 
want of cargo to Russia, are sending coal out as ballast. Fre

NOTES FROM SCOTLAND.
(From our own Correspondent.)

The Glasgow warrant market has exhibited comparatively little 
animation during the week, and as the fair holidays have now 
commenced, there is likely to be still less doing in the next two 
weeks. The transactions in warrants, while they have been on a 
moderate scale, took place at comparatively steady quotations. 
For shipment the inquiry has not been altogether unsatisfactory, 
and it is a source of wonder to some that the falling off in the exports 
is not considerably larger than it really is at this date, in view of 
the general dulness of trade. The inland consumption is also fair, 
and the shipments to England have of late been larger than usual. 
Our imports of Cleveland pig iron are but 7000 tons less than they 
were in the second week of July last year. But while the figures 
on all these heads are not entirely discouraging, there is not much 
in the immediate prospect to unduly raise expectation. Since last 
report one furnace has been changed from ordinary pig iron to the 
manufacture of hematite, for which, however, the general demand 
is not at all very lively; indeed, the stocks of hematite have lately

Water Supply Conference.—The conference on water supply 
by the Society of Arts will be held at the Health Exhibition on 
the 24tli and 25th inst. The conference will meet each day at 
11a.m., and sit till 1.30, then adjourn till 2, and sit again till 5 p.m. 
The proceedings will be opened 
man. The papers and discussions will be arranged under the 
following heads:—(1) Sources of Supply. (2) Quality of Water; 
Filtration and Softening. (3) Methods of Distribution ; modes of 
giving pressure; house fittings; discovery and prevention of waste, 
&c. &c. The proceedings will be continued on Friday, and if 
necessary on Saturday. The readers of the papers will be restricted 
to twenty-five minutes. Speakers will be restricted to ten minutes. 
The papers to be read will, in most instances, be printed and dis
tributed in the room. Members desiring to attend the conference 
will be furnished with tickets admitting to the Exhibition and to 
the conference-room, on application to the secretary of the Society 
of Arts, John-street, Adelphi.

on Thursday, at 11, by the chair-
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5386. Manufacture of Combs, IF. H. Spence, London. 

—15tA. November, 1883.—(A communication from L. 
M. Chorier, Paris.) 6d.

Relates to the construction of a machine for cutting 
the teeth.
5389. Steering Gear for Ships, W. H. Harfteld, 

London, and 0. T. Burden, Newcastle-on-Tyne.— 
\bth November, 1883. 6d.

The object is to provide a steam-steering gear, which 
in the event of the steam supply being inadvertently 
or otherwise shut off, will automatically enable the 
steering gear to be worked by hand.
5401. Cutting Nails and Sprigs, G. Williamson, 

Leeds.—15th November, 1883. (id.
Consists partly in the use in conjunction with a rest 

cutter, of a wheel or disc armed with cutters and 
caused to rotate, the arrangement being such that as 
each cutter carried by the wheel or disc passes the 
rest cutter, a nail or sprig will be cut from a strip of 
metal fixed thereto.

10,055. Compound for Curing Phthisis, A. McGuffie, 
Glasgow.

10,056. Side Reflecting Lamps, C. R. Stevens, Kent. 
10,057. Envelope Fasteners, C. G. Andrews.—(/. H.

Bufford’s Sons, New York.)
10,058. Children’s Cots, G. W. Moon, London.
10,059. Piston Packing Rings, J. Whitehead andJ. 

Pollock, Belfast.
10,060. Friction Gearing for Electric Motors, W. 

B. Brown.
10,061. Primary and Secondary Batteries, W. B. 

Brain, London.
10,062. Starting, &c., Velocipedes, E. A. Norrington, 

London.
10,063. Milk Churns, J. Askew, London.
10,064. Butter Coolers, J. Askew, London.
10,065. Bottles and Stoppers, G. Neal, Birmingham. 
10,066. Flower-pots and Vases, G. Jackson, Little 

Marl
10,067. Displaying Advertisements, T. Sunderland, 

Blackpool.
10,068. Brake Apparatus, W. L. Wise.—(Mr. Huvi- 

Lemoine, Paris.)
10,069. Sight Feed Apparatus, J. Dewrance and G. H. 

Wall, London.
10,070. Muzzle Stoppers for Guns, T. Nordenfelt.— 

(R. Ferraciu, Venice.)
10,071. Chairs, R. J. Lee, London.
10,072. Combined Crane, Fire Engine, <fec., Boat, 

G. W., and J. G. Penn, Cardiff.
10,073. Lithographic Printing Surfaces, H. H. Lake. 

—(J. Eberle, Vienna.)
10,074. Aerial Iron Ship, A. de Schuttenbach, Paris. 
10,075. Registration of Marine Compasses, J. Lea 

and G. C. Harvey, London.
10,076. Packings for Steam Joints, &c., W. J. Adams, 

London.
10,077. Machine Gun Carriages, T. Nordenfelt, 

Lond

9961. Diaphragms for Telephonic Purposes, G. Gray, 
London.

9962. Construction of Crankshafts, H. B. Young, 
Barnstaple.

9963. Clips for attaching Window Tickets, C. P. 
Christlieb, Brockley.

9964. Hats and like Coverings for the Head 
Gravesend.

9965. Paper Tubes for Cigars, J. Ploy, Linz.
9966. Adjusting Shaft Pedestals, <fcc., A. E. and H. 

M. Butler, Kirkstall.
9967. Sheaf-binding Machines, J. Howard and E. T. 

Bousfield, Bedford.
9968. Metallic Packing for Piston Rod Stuffing- 

boxes, W. R. Lake.—( W. H. Jacobs, Netherlands.)
9969. Anti-magnetic Shields for Watches, C. K. 

Giles, U.S.
9970. Tension for Loom Beams, J. Imray.—(P. Paris, 

France.)
9971. Bicycles, A. M. Clark.—( W. Clemson, U.S.)
9972. Raising Windows of Railway Carriages, H. E. 

Winter, J. L. Merigot, and W. Frost, London.
9973. Socket Pipe Joints, W. H. Haley, Bradford.
9974. Steam Gear for Winches, F. H. Livens, Lincoln.
9975. Separating Gold from auriferous Quartz, B.

F. Atkinson, London.
9976. Secret Locks, J. H. Johnson.--{Messieurs 

Varicli and Co. and M. M. F. Moulin, Paris.)
9977. Folding Beds, D. J. Powers, U.S.
9978. Electrical Self-registering Money Tills, B. 

W. Webb, London.
9979. Wringing Clothes, J. Ireland, Dundee.
9980. Wheeled Vehicles, W. Buskin, New Zealand.
9981. Metallic Packing for Glands of Engines, J. 

Tomlinson, jun., and G. Ingram, London.
9982. Transforming Electric Currents, C. D. Abel. 

—(C. Zipemowsky and M. Deri, Austria.)

10th July, 1884.
9983. Steamship Propellers, G. E. Serjent, Newport.
9984. “ Cee ” Springs for Carriages, J. C. Windover, 

Huntingdon.
9985. Sewing Machines, W. P. Thompson.—(The 

Morley Sewing Machine Company.)
9986. Apparatus for Painting, A. R. Strachan, Gates- 

head-upon-Tyne.
9987. Cyclometers, C. V. Boys, London.
9988. Effecting Efficient Consumption of Fuel, E. 

Entwistle, Blackpool.
9989. Shedding Motion employed in Looms, C. Bed

ford, Birstall.
9990. Studs and Solitaires, R. Hall and E. Richard

son, Birmingham.
9991. Pianoforte Actions, T. Turner, Bristol.
9992. Scales for Pocket and Pen-knives, J. Dawson, 

Sheffield.
9993. Cutting Slate, S. Wt. Davids and C. H. Rees, 

Carnarvon.
9994. Boring, &c., Metals, W. W. Hulse, Salford.
9995. Velocipedes, W. Wright, Droylsden.
9996. Mechanical Musical Instruments, W. Britain, 

jun., London.
9997. Vinegar, W. H. Perry and J. O. Boulton, 

Nottingham.
9998. Fire-lighting Machines, J. Sainty, East Dere

ham.
9999. Wood Field Gates and Sheep Hurdles, J. 

Sainty, East Dereham.
10,000. Sheep Dipper, T. Blake, Ross.
10,001. Postal Envelopes, T. Field, London.
10,002. Electric Batteries, J. H. Johnson.—(P. G. 

Skrivanow, Paris.)
10,003. Furnaces, I. S. M'DougaU, Chadderton.
10,004. Preparing, <kc., Lime for Agricultural Pur

poses, I. Brown, Edinburgh.
10,005. Ventilating Boots and Shoes, M. A. Israel, 

London.
10,006. Breech Fasteners of Fire-arms, H. Webley, 

Birmingham.
10,007. Reducing Wheat and other Seeds, T. Sheldon, 

Oxford.
10,008. Crumb Shovel and Brush, W. Spurrier, 

Birmingham.
10,009. Buckles, J. Smith, Hockley.
10,010. Bread, &c., H. W. Hart, London.
10,011. Screw Propellers, W. H. Bradford, London. 
10,012. Heating, &c., Water, A. J. Boult.—(A'.

Wegener and H. Passburg, Moscow.)
10,013. Parcel-holder, T. McCulloch, Leyton.
10,014. Wind Guard or Chimney-top, H. K. Brom- 

head, Glasgow.
10,015. Disinfectants, H. B. Condy, Battersea.
10,016. Pencil-holders, H. J. Haddan.—(AT. Strossen- 

reuther, Niirnberg.)
10,017. Propelling Boats by Manual Power, J. 

Barrett, London.
10,018. Pavements or Coverings for Streets, &c., H. 

Saunders, Brighton.
10,019. Biscuits, &c., J. W. Hoffman and P. Erbach, 

London.
10,020. Securing Articles in Travelling Bags, &c., 

C. D. Abel.—(La Sociite Veuve Paul Sormani et Jils, 
Paris.)

10,021. Telephonic, <fcc., Conductors, G. H. Smith, 
Martock.

10,022. Lubricators, G. F. Redfem.—(P. Barclay, 
East Boston, U.S.)

10,023. Killing the Germ of Woolsorter’s Disease, 
&c.,E. F. L. Linck, Bradford.

10,024. Attaching Rope Stoppers to a Ship’s Deck, 
W. H. Harfield, London.

10,025. Puddling Furnaces, J. A. Crawford, Northum
berland.

10,026. Coupling Pins or Keys, W. H. Benson, Bristol. 
10,027. Securing the Tires of Wheels, W. H. Benson, 

Bristol.
10,028. Sealing Letters, <fcc., A. M. Clark.—(C. Blan- 

can, Paris.)
10,029. Plate Changing Apparatus for Photographic 

Cameras, J. Brown and F. Bishop, London.

Ilf A. July, 1884.
10,030. Temples Employed in Looms, J. Haydock, 

Blackburn.
10,031. Bicycles, &c., A. C. Robinson, Bumage.
10,032. Window Ventilation without Draught, W. 

Fullwood, Cork.
10,033. Portrait Holder, W. H. Richards and W. D. 

Wilkinson, Birmingham.
10,034. Corks for Stopping Bottles, G. Hurdle, 

Southampton.
10,035. Treating Town Refuse, B. D. Healey, Liver

pool, and B. H. Thwaite, St. Neots.
10,036. Tram Rails, P. Kirk, Banfield.
10,037. Beds of Billiard, <tc., Tables, J. Marsden, 

Liverpool.
10,038. Hammocks, R. H. Holman and W. Carlton, 

Grantham.
10,039. Lacing Boots, C. B. Voisey, London.
10,040. Saving Waste in Measuring Spirits, H. E. 

Phillipson, Dublin.
10,041. Umbrella Protector, A. Moxley, Hull.
10,042. Dyeing, W. D. Thornton, Bradford.
10,043. Velocipedes, R. C. Thompson, London.
10,044. Condensing, <fcc., Water, H. Hocking, Liver

pool.
10,045. Curtain Holder, G. Parsons, Birmingham. 
10,046. Variable Driving Gear for Velocipedes, M. 

McCarthy, London.
10,047. The Uranographe, J. P. Stroesser, East 

Dulwich.
10,048. Carding Cotton, W. Macpherson, Manchester. 
10,049. Stoves, A. Besson, Paris.
10,050. Candle Clamps, J. Berliner and H. Ziegler, 

Germany.
10HildridRIBoEto BATS’ G‘ P‘ Milnes’ G’ J’ and H’ E’ 
10,052^ Disengaging Ships’ Boats, W. F. Rees, Green-

10,053. Increasing Combustion in Tubular Steam 
Boilers, J. Tobin, Poplar.

10Dulwifh°TECTING’ &C-’ WlRE8» A’ Parke8» West

, H. Dinn

ow.

5535. Telegraphic Relay's and Repeaters, J. H.
com-Johnson, London.—27th November, 1883.—(A 

munication from J. A. Maloney and G. W. Cooper, 
Washington, U.S.) 6d.

The object is to obtain a relay which shall be very 
sensible to weak currents. The electro-magnet has 
legs composed of bundles of soft iron wire, one being 
provided with a coil wound in steps so as to gradually 
reduce the mass of wire in the direction of the neutral 
point. The other leg is bare and placed in close 
proximity to the covered leg.
5549. Looms, R. Hall, Bury.—27th November, 1883.

Relates to the construction of a shuttle guard or 
apparatus to prevent the shuttle from flying out of 
the shed.
5552. Syphon-bottlf., H. H. Lake, London.—27th 

November, 1883.—(A communication from La SocieU, 
J. Vidie et fils, Pantin, France.)—(Not proceeded 
with.) id.

The outer surface of the bottle is smooth, whilst 
the internal surface is polygonal in transverse 
section.
5553. Treatment of Mixed Fabrics to Obtain 

Animal Fibre, &c., therefrom, S. Pitt, Sutton.— 
27th November, 1883.—(A communication from 
Madame Robert, Iseron, France.) id.

Relates to submitting the fabrics to the action of a 
boiling bath composed of sulphuric acid and caustic 
soda, followed by washing in water either pure or 
slightly alkaline.
5554. Manufacture ok Textile or other Fabrics 

Coated with Xylonite, Pyroxyline, &c., H. H. 
Lake, London.—27th November, 1883.—(A communi
cation from J. B. Edson, Adams, U.S.) 8d.

Relates to the method of coating substances with 
xylonite or its pyroxyline equivalent, which method 
consists in introducing a thin sheet of the xylonite 
and a sheet of the material to be coated between 
gradually advancing surfaces, slightly dissolving the 
contact side of the xylonite and then compressing the 
sheets between the gradually advancing surfaces.
5555. Umbrellas and Parasols, J. H. Johnson, 

London.—28th November, 1883.—(A communication 
from J. N. Colby, New London, U.S.) 6d.

The object is to enable the umbrella or parasol to be 
used as a cane when occasion requires.
5556. Dressing Flour, <fec., G. C. F. P. Janssen, 

Hamburg.—28th November, 1883.—(Not proceeded 
with.) 2 d.

The object is to draw the air required for sifting the 
meal from the dressing-box, thus causing a permanent 
or continuous circulation of the same air through the 
apparatus, whereby a very strong current of air can be 
applied without loss of material.
5557- Opening and Discharging Internally Stop

pered Bottles Containing Aerated Liquids, 
R. Swales and W. P. Cherry, Hull.—28th November, 
1883.—(Not proceeded with.) 2d.

The object is to open and discharge internally 
stoppered bottles without waste.

on.
12fft July, 1884.

10,078. Ambulance Carriages, J. Furley, Ashford. 
10,079. Coatings of Metal, W. A. Thoms and A. J. 

Large, London.
10,080. Sodium Carbonate, &c., W. Robinson, Gates- 

head-on-Tyne.
10,081. Lamp Guards, W. H. Freeman, Aston.
10,082. Bronzing and Dusting Paper, <Sc., D. and A. 

Dodds, Salford.
10,083. Finishing Rings, E. Weild, Manchester.
10,084. Substitute for Horn, J. Ptlschner, Bohemia, 

Austria.
10,085. Utilising Spent Pickle after Cleaning Iron, 

T. Bay ley, Birmingham.
10,086. Polishing, <Sic., Coffee, A. D. Gordon.—(J. 

Smont, Guatemala.)
10,087. Spikes for Boots and Shoes, B. Rawlings, 

Aston.
10,088. Reproduction at a Distance of Characters, 

<fcc., T. Tubini, London.
10,089. Screw Propeller Shaft and Crank, C. L. H. 

Lammers, Gosforth.
10,090. Furnaces for Making Gas, W. P. Thompson. 

— (Stettiner Chamotte Fabrik Actien Gesellschaft vormals 
Didier, Germany.)

10,091. Heels for Boots, T. C. Ferrand, Leeds.
10,092. Connecting Traces to Carriages, C. Colom- 

bati, London.
10,093. Reaping Machines, D. Wyllie, Ayr.
10,094. Clock for Vehicles, A. Bourgeois-Weber, 

Switzerland.
10,095. Billiard, &c., Tables and Balls, J. Honey- 

man, Glasgow.
10,096. Extracting Liquid from Substances, G. B. 

Boomer, New York.
10,097. Duplex Steam Engines, M. W. Hall, Brooklyn. 
10,098. Separating Semolina, W. L. Wise.—(C. Seek, 

Dresden, Saxony.)
10,099. Glue or Size, W. R. Lake.—(V. Ducancel and 

E. Fortin, Reims, France.)
10.100. Extracting Grapes, &c., E. H. Newby.—(E. 

Thiebaut, Montdidier, France.)
10.101. Breech-loading Small-arms, H. Tolley, Bir- 

mingh
10.102. Screening Corn, &c., W. Rainforth, sen., W. 

Rainforth, jun., and H. S. Kainforth, London.
10.103. Centrifugal Machines, C. A. Day.—(D. M. 

Weston, Boston, U.S.)
10.104. Closing the Holes of Cess Pits, &c., T. Dur- 

rans, London.
10.105. Attachment for Builders’ and Joiners’ 

Squares, A. M. Clark.—(A. G. Olson and J. Me Far- 
lane, St. Louis, U.S.)

10.106. Printing Colours, S. P. Wilding, London.
10.107. Measuring Water, &c., W. R. Lake.—(A. C.

Spanner, Vienna.)

5558. Cutting and Dressing Marble, <5ic., W. H. 
Burke, London.—28th November, 1883.—(A commu
nication from Messrs. Puissant frbres, Belgium.) 6d. 

The table to receive the stone to be dressed is
actuated by a screw, and has a quick return imparted 
to it, the speed during the working stroke being 
capable of variation as the stone is presented to the
action of a series of cutters rotating round a fixed 
axis, or the stone may be held stationary while the 
cutters descend for the purpose of forming mouldings 
at a si 
edges
5559. Lamps, G. Wood, Warrington.—28th November,

1883. 6d.
Consists principally in manufacturing shades or 

lanterns from pressed glass with a smooth or plain 
surface outside, and of a prismatic form inside.
5560. Traction Engines, W. Wilkinson, Wigan.— 

28th November, 1883. 6d.
Relates principally to the arrangement of driving 

gear, the construction of boiler, and the construction 
of the superheater.
5561. Knitting Selvages of Pile Fabrics in Looms, 

S. C. Lister and J. Reixach, Bradford.—28 th November, 
1883. 8d.

Relates to fastening or knitting the inner selvages 
of two or more pieces of double pile fabrics, woven face 
to face at one o 
more shuttles

ngle passage of 
of a block or slab.

the cutter on adjacent sides or14th July, 1884.
10.108. Propulsion of Air, &c., C. W. Crossley, 

Lond
10.109. Draught Beverages, W. A. How, Ongar.
19.110. Shirts, &c., W. W. Murray, Manchester, and 

J. Lorrimer, Aylestone.
10.111. Last Stands, T. H. and B. Hartley, Accrington.
10.112. Calculations of Navigation, J. Silversides, 

Grimsby, W. Dudding and H. Megson, Newport.
10.113. Fence Spikes, G. Whitford, London.
10.114. Washing Machines, H. Hirst, Accrington.
10.115. Ventilating Railway Wagon, J. Kerr, Lon

don.
10.116. Automatic Railway Joint, J. Kerr, London.
10.117. Teat, J. Howells, Neath.
10.118. Saddle Attachments, S. Littlejohns, London.
10.119. Gas Regulators, F. Oehlmann, Berlin.
10.120. Tools for Bottle Necks, J. T. Creasy, London.
10.121. Stove Brushes, H. J. Allison.—(A. B. Arper, 

Oakland, U.S.)
10.122. Operating Switches, E. Capitaine, London.— 

(C. Ammon, Germany.)
10.123. Shaft Tug, T. W. Hill, Hendon.
10.124. Bicycles, &c., W. Cheesman, London.
10.125. Slow Combustion Stoves, E. Jagger, Oldham.
10.126. Sharpening Razors, &c., H. Bezer, Tedding- 

ton.
10.127. Marking Device, A. J. Boult.—(V. Clairdent- 

Genot, France.)
10^128. Pistons for Blowers, T. H. Thwaites, Brad-

10.129. Lighting Vehicles by Electricity, B. P. 
Stockman, London.

10.130. Waterproof Ulster, &c., J. de C. Paynter, 
Alnwick.

10.131. Collecting Debris, A. E. Westhorp, London.
10.132. Musical Instrument, W. Marshall, Malvern.
10.133. Memorandum, &c., H. P. Lavender, Wolver

hampton.
10.134. Slide Valves, J. P. Goulson and A. Spiel, 

Berlin.
10.135. Propelling Boats, &c., E. Mannion, de Beau

voir Town.
10.136. Removing Wool from Skins, E. Belknap, 

London.
10.137. Securing Rudders, W. Abbott, Richmond.
10.138. Hydrate of Stronia fromSuLPHATE of Stronia, 

C. M. Pielsticker, London.
10.139. Setting Types, H. Springman.—(C. G. Fischer 

and A. von Langen, Prussia.)—\2th April, 1884.
10.140. Thermometer, J. Husband, Lucknow.
10.141. Bicycles, E. R. Settle, London.
10.142. Fastening for Heels of Boots, &c„ A. M 

Clark.—(P. Pinlde, Paris.)

on.

operation, in a power loom, with one or 
thrown simultaneously.

5564. Reduction of Iron and other Ores, A. M. 
Clark, London.—28th November, 1883.—(A communi
cation from J. B. 0. Thiiblemont, Paris.) 6d.

The object is the reduction of ores, such as those of 
iron, by means of hydrogenised and carburetted gases, 
either together or separately, at a more or less elevated 
temperature, without bringing the ore into contact 
with solid fuel, whereby the iron alone is reduced and 
the silicon, and more particularly the phosphorus, 
remain unreduced and separate from the iron. The 
product obtained is a finely divided spongy iron which 
is readily oxidisable, but is constantly maintained in 
a reducing atmosphere or in baths that allow it to 
agglomerate or melt without permitting it to become 
oxidised, and to be afterwards made into iron or steel.
5566. Shuttle Tongues, W. Carr, Bury.—29th Novem

ber, 1883.—(Not proceeded with.) 2d.
Relates to the construction of the pegs or tongues of 

shuttles employed in looms for weaving, the object 
being to facilitate the introduction of the same into 
the cop of weft, and to hold the latter more securely 
when in place.
5567- Metallic Bosses for Carriage Wheels, H. J. 

Haddan, London.—29th November, 1883.—(A commu
nication from J. J. Schmidt, Erfurt.) 2d.

The object is to relieve the axle-boxes or bearings of 
thrust in the direction of their axis.
5568. Manufacture of Bessemer Metal, H. D. 

Pochin, London.—29th November, 1883. 6d.
Consists in the use of chi ornate of iron (crome ore) 

as a lining.
5570. Gas Motor Engines, T. M. Williamson, J. 

Malam, and W. A. Ireland, Southport.—291A Novem
ber, 1883.—(Not proceeded with.) 2d.

Two cylinders are placed side by side, and in one the 
charge is fired, while the other is the exhaust cylinder 
into which the products of combustion pass.ABSTRACTS OP SPECIFICATIONS.
5671. Blowing and Moulding Glass byPrepared by ourselves expressly for The Engineer at the 

office of Her Majesty's Commissioners of Patents.
MEANS OF

Compressed Air, A. M. Clark, London.—29th No
vember, 1883.—(A communication from La Sociiti 
Appert frkres, raris.) Is. 4d.

The objects are to enable compressed air to be me" 
chanically applied for blowing and moulding glass 
articles, and also to utilise the expansion of the escap
ing compressed air for cooling the glass in course of 
manufacture, and the moulds employed.

4664. Checking the Arrival and Departure of 
Employes, W. T. G. Ellis, Glasgow,—ljf October, 
1883. 6d.

Relates to a clockwork mechanism for automatically 
checking the arrival and departure.

July 18, 1884.

THE PATENT JOURNAL.
Condensed from the Journal of the Commissioners of 

Patents.

*** It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page of The Engineer at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification, 
mistake has been made by looking at The Engineer 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and 
’ending the numbers of the Specification.

The

Applications for Letters Patent.
*** When patents have been "communicated,” the 

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

8th July, 1884.
9872. Glove Fasteners, W. P. Thompson.—(IF. F. 

Ware, New York.)
9873. Faucets, W. P. Thompson.—(Frank Loomis, 

New York.)
9874. Lifeboats, J. Rees, Liverpool.
9875. Washing Clothes, J. H. Bastow, Keighley.
9876. Mathematical Compasses, J. F. Bennet and 

B. B. Smith, Sheffield.
9877. Stay Fastenings, A. Downing, Birmingham.
9878. Knitting Machines, C. J. Appleton, Manchester.
9879. Imparting Longitudinal Motion to Looms, C. 

H. Clegg, Littleborough.
9880. Loom Temples, J. Blezard and N. Blezard, Padi- 

ham.
9881. Heat Engine Vehicle, W. S. Sutherland, Bir

mingham.
9882. Chisfls and Gouges, D. Ward and P. Ashberry, 

Sheffield.
9883. Preserve Stands or Frames, J. Burley, Bir

mingham.
9884. Tennis Shoes, F. W. Stoddart, Bristol.
9885. Venetian Blinds, D. E. Langham, Wimbledon.
9886. Supporting Glass, T. W. Helliwell, Brighouse.
9887. Coating Bricks, &c., H. M. Smith, London.
9888. Colouring Stones, L. de Liebhaber, London.
988?. Rotary Engines, A. M. Clark.—(D. McColgan,

Montana, U.S.)
9890. Metallic Packings, A. M. Clark.—(T. Johns, 

Oregon, U.S.)
9891. Cutting SheetMetal, &c., H. J. Allison.—(E. A. 

Coles and W. D. Billmeyer, Pennsylvania, U.S.)
9892. Presses, E. Furness, London.
9893. Securing Trees to Espaliers, <fcc., W. E. Ben- 

net, Condover.
9S94. Blind-cord Pullets, &c., B. Whitehouse, Bir

mingham.
9395. Moulds for Fire-clay, F. Grosvenor, Glasgow.
9896. Prevention and Cure of Crib Biting, B. S. 

Weston and H. S. Wilton, London.
9897. Checking Passengers and Fares, J. J. Dunne, 

J. F. Hoyne, and T. McKenna, London.
9S98. Expanding Stretcher Frames, W. H. Borham, 

London.
9899. Photograph, L. A. Groth.—(Theodor Munch, 

Vienna.)
9900. Plucking Skins, E. G. Colton.—(F. Peterhansl, 

New York.)
9901. Stop-plugs, E. G. Colton.—(IF. F. Cosgrove and 

E. F. Jennings, Jersey, U.S.)
9902. Lawn Tennis Racquet, S. Morrison, London.
9903. Movable Trestles, A. J. Boult.—(T. Favret, 

France.)
9904. Weighing Apparatus, H. J. Haddan.—(L. Colas- 

sot, Frenchville.)
9905. Devices, H. J. Haddan.—(A. Kolb and A. Tischler, 

Vienna.)
9906. Unions for Pipes, N. Thompson, London.
9907. Carriages, G. H. Morgan, London.
9908. Reaping, &c., Machines, M. Jenkinson, Gran

tham.
9909. Screw-propulsion 

Paris.
9910. Sheet Metal, C. D. Abel.—(R. Poensgen, Dussel-

9911. Locking, &c., Railway Signals, E. J. Hough
ton, London.

9912. Hansom Cabs, E. J. C. Welch, London.
9913. Harrows, I. Wilderspin, St. Ives.
9914. Vignetting Apparatus, E. D. Adcock, Norwich.
9915. Pianos, W. L. Hays, Greenwich.
9916. Locks, J. H. Johnson.—(Messrs. Variclt and Co., 

and M. M. F. Moulin, Paris.)
9917. Apparatus for Use in Chemical Operations, J. 

H. Johnson.—(Messrs. J. B. Mallion and Son, Turin.)
9918. Printing Machines, J. H. Johnson.—(A. Hoe 

and Co., New York.)
9919. Printing Machines, J. H. Johnson.—(A. Hoe 

and'Co., New York.)
9920. Printing Machines, J. H. Johnson.—(A. Hoe 

and Co., New York.)
9921. Printing Machines, J. H. Johnson.—(A. Hoe 

and Co., New York.)
9922. Trimming Leather, W. R. Lake.—(G. L. Tyler, 

Lynn, U.S.)
9923. Price-card, &c., H. Bornstein, Boston.
9924. Bottling Liquids, W. R. Lake.—(J. Hunt, A. A. 

Finckj and R. H. Mitchell, Philadelphia.)
9925. Gumming Paper, W. Wallace, London.
9926. Bridges, &c., W. R. Lake.—(A. Cottran, Naples.)
9927. Reproducing Signs at a Distance, T. Tubini 

and G. C. Cooke, Sutton.

of Vessels, P. E. Sorb6,

9th July, 1884.
9328. Cooking Foods, J. Robson, London.
9929. Electrometer, A. Wright, Brighton.
9930. Dry-pressure Gauge, T. Thorp, Whitefield.
9931. Registering Power of Gas, T. Thorp, White- 

field.
9932. Indicator, <fcc., T. Thorp, Whitefield.
9933. Bearings for Vehicles, J. G. Inshaw, Aston.
9934. Electric Arc Lamps, W. Kingsland, Leeds.
9935. Glow-lamps, J. Swinburne, London.
9936. Lawn-tennis, &c., Rackets, H. and C. J. Elton 

and C. S. Madan, Manchester.
nnol' ®TEAM Boilers, J. D. Morrison, Gateshead.

Safety-lamp, W. K. Fulleylove. Rugby.
9939. Roofing Tiles, W. Finch, Burnham?

Lenses, T. G. Webb, Manchester, 
unto ^ AKIN0 Oil-cloth, J. Blackwell, Manchester. 
oo?q‘ ?,toppering Bottles, T. and J. Brooke, Sheffield. 

' llillsbro’UFACTURE °f Sci8SORS> &c-> w- A- Whiteley,

9945. Automatic Gas Regulator, &c., H. C. Braun, 
London.

9946. Dog, &c., Lathe Chucks, A. M. Clark.-(5. N. 
Silver, U.S.)

Bloa'hnq Tunio, S. S. Bromhead, London.
9948. Spinning Machinery, E. Capitaine.—(G. Eben- 

auer, Germany.)
9949. Gas Motors, E. Capitaine.—(Benz and Co., 

Germany.)
^Newington* PuBIFYIN0 Skin> &c-> g- h- Goodman,

99.H. Handles combined with Name Plates for 
Drawers, E. Kent, London.

9962. Pintles for Iron Vessel Rudders, F. Willies, 
Plymouth, and J. Doidge, Deptford.

® Actuating Mechanical Toys, G. Cole, London. 
Opening, &c., Swing Fanlights, &c., A. B. 

Milne, Lozells.
9955. Houses, C. H. C. Holmes, Derby, 
nnrr* ™RICYCLES» R. Beesley, Coventry.
*SnenULoiIdTIC ^LECTRIC ^ichting Apparatus, C. S. 

9958. Fire-escape, C. Allen, Highgate. 
ooro' ijU K JoiN.T8> &cu H. L. Weymersch, London. 
k * j Weights, J. Swalwell, London, and

Moore, South Stock.ton*on*Tees.

o>
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the other side subjected to steam pressure, and de
vices for transmitting the motion of the piston to the 
valve and thereby causing the latter to rest on its 
adjustable bearings, substantially as set forth. The 
combination, with a slide valve provided with adjust
able rollers, of a piston connected with the valve, and 
having one side thereof in communication with the 
exhaust cavity of the valve and its opposite side 
exposed to steam pressure, and levers connected at 
one end to the piston, and their opposite ends con
structed and arranged to engage the roller frames and 
brackets on the valve, substantially as set forth. 
300,038. Index Gauge for Drilling Machines 

Albert 11. Bean, New Haven, Conn.—Filed December 
27th, 1883.

Claim.—The combination, with the spindle of a 
drilling machine, of a sleeve provided with a recess in 
which a rack is placed, and a pinion lying in said

articles from paper pulp by heavy pressure while 
employing strong metallic top and bottom mould and 
a felt or other suitable porous wad.
5626. Electro-telegraphic System Particularly 

Applicable to Long Cables, S. Boos, Turin, 
Italy.—Ath December, 1883. 6d.

This relates to an electro-magnetic apparatus for 
controlling the working of printing instruments, the 
change of polarity in an oscillating pallet acting in 
combination with springs, and a local electro-magnet 
serving to control two clock movements, one set 
to go faster than the other.
6628. Manufacture of Salicylic Acid, Ac., J. H. 

Johnson, London.—4th December, 1883.—(A 
munication from 0. Leupold, Stuttgart.) 4d. 

Consists in causing alcoholic carbonic ethers to react 
upon combinations of sodium and phenols or upon a 
mixture of these combinations with hydrate of soda 
or an alcoholate of soda.
5630. Pens, W. H. Thomson, London.—4th December, 

1883.—(Not proceeded with.) 2d.
The object is to produce parallel lines of different 

shades or different colours by one stroke of the pen.
5631. Valves or Cocks, II. F. Hill, Nottingham.—4th 

December, 1883.—(Not proceeded with.) 2d.
Relates to improvements in ball and other valves or 

cocks for measuring, regulating, and supplying steam, 
water, and other fluid under pressure.

5596. Ventilating Apparatus, 0. Greig, Harvieston, 
—1st December, 1883.—(Not proceeded with.) 2d

A central aperture is formed in the ceiling of the 
apartment, and a deflecting plate arranged to spread 
air entering by the aperture in a horizontal direction, 
the air preferably being caused to enter by a fan or 
blower. A central tube may be arranged in a sun 
burner to carry off the products of combustion and 
foul air from the apartment.
5597. Hoop Skirts and Bustles, M. Rosenstock, New 

York.—1st December, 18S3.—(Not proceeded with.) 2d.
The hoop skirt or bustle is made from a continuous 

wire.
5598. Opening, Straightening, or Combino Dyed 

Hanks of Yarn, H. A. Crowther and J. Moorhouse, 
Huddersfield.—1st December, 1883.—(Not proceeded 
with.) 2d.

Consists in combing the threads forming the hank, 
either by means of a vibrating comb or by passing the 
threads through or between a stationary comb or gill.
5599. Indicating the Power of Steam Engines, Ac., 

T. H. Blamires, Huddersfield.—1st December, 1883.— 
(Not proceeded with.) 2d.

Refers to apparatus for indicating the amount of 
power of steam or other engines, and in recording the 
variation of the temperature of steam at the time it 
enters and leaves the cylinder or cylinders of steam 
engines.
5600. Substitutes for Stone, Brick, Ac., G. F. Red- 

fern, London.—1st December, 1883.—(A communica
tion from J. Stickle, Denver, U.S.)—(Not proceeded 
with.) 2d.

Relates to utilising scoria, the refuse produced from 
smelting mineral ores.
5601. Bicycles, J. G. Parker, London.—1st December, 

1883.—(Not proceeded with.) 2d.
Relates to a means of preventing accidents, and to 

the driving gear.
5602. Working Railway Switches, A. M. Clark, 

London.—1st December, 1883.—(A communication 
from the Railway Speciality Manufacturing Co., New 
York.) 6 d.

This relates to means for operating switches which 
when closed are held in place by a spring, so that a 
train can pass through a closed switch, which will then 
again close automatically, leaving tlio main line always 
opon.
5603. Folding Cases for Floor-cloth Rolls, Ac., C. 

Mace, London.—1st December, 1883.—(Not proceeded 
with.) 2d.

The case consists of a number of laths of wood, 
which are mounted on an outer canvas or other flexible 
and by preference waterproof covering.
5605. Manufacture of Soda, IV. Weldon, Burstow.— 

3rd December, 1883. Ad.
This relates to the treatment of sulphate of soda by 

ammonia and carbonic acid, or by bicarbonate of 
ammonia.
5606. Hauling Nets, <fcc., G. Souter, Elgin, N.B.—3rd 

December, 1883.—(Not proceeded with.) 2d.
Threo sheave pulleys are mounted on a frame, the 

centre one being below the others. These sheaves are 
keyed upon the ends of their spindles, and the gear 
wheels are arranged close behind the bushes of the 
spindles. Another framo is attached behind the 
whools, which are thus entirely enclosed.
5606. Shaft Couplings, L. Sterne, London.—1st De

cember, 1883.—(Not proceeded with.) 2d.
Relates to the arrangement of flexible couplings.

5609. Drying and Airing Bed Clothes, Ac., J. W. 
Hawkcsworth, Stokeford.—3rd December, 1883.—(Not 
proceeded with.) 2d.

This relates to a framo capable of receiving hot 
embers or a suitable heated material, and serving to 
dry and air bed clothes.
5610. Tricycles, Ac., W. J. Lloyd, Harbome.—3rd 

December, 1883. 6d.
This relates to the construction of the axles of 

tricycles driven by moans of a middlo chain wheel, 
and it consists in forming the axle tubular and con
necting the wheel theroto by wire ribs forming two 
cones, of each of which one end of the axle is the 
apex, and the wheel forms the base. Tho chain 
wheel is of special construction.
5611. Insulators, Q. IF. Hannam, London.—3rd 

December, 1883.—(Not proceeded with.) 2d.
The interior surface has an annular recess to receive 

a body of paraffine. Immediately below this is an 
annular shield and an upwardly projecting recess.
5612. Tricycles, <Sic., E. 11. Settle, Coventry.—3rd De

cember, 1883. 6d.
Consists in applying worm gear, so that both 
allcl or main wheels run at the same spoed when 
velocipede is travelling straight (tho said 

forming a lock), and when travelling in a curve or 
circle the worm gear allowing the loose wheel to run 
at a different speed to the fixed wheel.
5614. Preserving, Storing, and Aerating Lager 

and like Beers, IF. Aubert, jun., London.—3rd 
December, 1883.—(Not proceeded with.) 2d.

Relates to the means of forcing carbonic acid or 
other gas or air under pressure, so as to charge the 
liquid.
5615. Portable Electric Light Apparatus, H. J. 

Haddan, London.—3rd December, 1883.—(A com
munication from J. Be.duwe, Lihge.)—(Not proceeded 
with.) 2d.

This relates to an engine, boiler, electric generator, 
and a hydraulic tubular mast mounted on wheels.
5616. Production of Colours, Marks, or Designs 

in Marble, Wood, Ac., G. Hand-Smith, London.— 
3rd December, 1883. 8d.

The colours are applied to the surfaces to be orna
mented, which are then subjected to the action of 
vapour in a closed chamber, the temperature of such 
vapour being subsequently reduced.
5617. Driving Wheels of Road Locomotive 

Engines, T. L. Aveling, Rochester.—3rd December, 
1883. 6d.

Relates to the construction of wheels with inner 
rings or tires suspended within an outer ring or tire 
by coiled springs which are always in compression.
5618. Fasteners for Clothing, Ac., IF. P. Thomp

son, London.—3rd December, 1883.—(A communica
tion from Messrs, de Saint Denis and Co., Paris.) 6d.

This relates to a hook-button for use without button
holes, and having a shank forming the hook attached 
near to the edge, the opposite part of the button 
bearing a loop or catch to be sewn to the one side of 
tho garment, tho bent shank passing through such 
garment and catching in a ring or loop attached to the 
other side thereof.

5572. Castino Steel Ingots, J. G. Poole, Glasgow.— 
23th November, 1883.—(Not proceeded with.) 2d.

The object is the production of steel ingots having 
a core or an inner layer of comparatively soft and 
ductile steel, and an external coating or layer of a 
harder variety of stoel.
5573. Perambulators, IF. Dawson, Leeds. — 29th

November, 1883. 6d.
Tho vehicle is supported by two central wheels on 

the same shaft, while a smaller wheel is provided at 
each end, and is arranged to clear the ground when 
the vehicle is in motion, running on the central wheels. 
A brake is connected to the handle and is applied, 
when the hand is removed therefrom.

N.B.

com-
5574. Boxes for Parcel Post, Ac., T. S. Sykes, 

Liverpool.—29th November, 1883.—{Not proceeded 
with.) 2d

Relates to the construction of a folding box.
5575. Tricycles, II. Knight, London.—29th November, 

1883.—(Not proceeded with.) 2d.
Relates to the steering gear.

5576. Protecting Buildings, Clothing, or other 
Articles from Heat, Ac., T. II. Fielding and A. 
N. Johnson, New South Wales.—29th November, 1883. 
—(Not proceeded with.) 2d.

Consists in the application of a thin bright metallic 
coating or covering to the article to be protected. 
6577. Manufacture of Coke for Obtaining Pro

ducts therefrom, Ac., A. B. Cowan, Spennymoor, 
Durham.—29th November, 1883. Gd.

Consists partly in connection with coke ovens 
worked by the Jameson process of the employment of 
steam applied to the resulting gases. Other improve
ments are described.
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J15634. Spring Mattresses, I. Chorlton, Manchester.— 
4th December, 1883. 6d.

This relates to simple means for securing a network 
of wire to a framework so that it is stretched thereon, 
and can readily be disconnected and folded up.
5635. Pianofortes, E. IF. Brinsmead, London.—Ath 

December, 1883.—(Not proceeded with.) 2d.
Relates to the system of constructing the wood 

framing, the iron or steel framing, the sounding 
boards and the resonators.
5638. Ammeters, Voltmeters, Ac., F. V. Andersen, 

London.—Ath December, 1883.—(Not proceeded with.)

1m 1 ai
i
ii5578. Casks or Vessels, F. C. Glaser, Berlin.—30th 

November, 1883.—(A communication from F. West- 
phal, Prussia.) 3d.

Relates to the manufacture of air-tight and water
tight casks of paper.
6579. Checking Apparatus for Tramway Cars, Ac., 

A. Johnston, Birkenhead.—30th November, 1883.— 
(Not proceeded with.) 2d.

Two rollers delivor a ticket from a roll to a slit in the 
case of the apparatus, each ticket being cut off by a 
pair of scissors actuated at each revolution of the 

and a boll are also

Ad. y vThis relates to a “ universal electricity meter,” 
designed to measure ampferes, volts, watts, and ohms. 
5639. Stud Button, IF. G. Delf, London.—Ath Decem

ber, 1883.—(Not proceeded with.) 2d.
The button has a hollow concave base with holes in 

it, by which it is sewn to the garment.
5641. Decorticating Rice, Wheat, Ac., J. II. C. 

Martin, Walthamstow.—Ath December, 1883. 3d.
A stone or emery wheel is caused to revolve rapidly 

in a cylindrical case set at an angle of about 45 deg. in 
a frame, the lower end having an outlet aperture and 
regulating slide, and the upper end an inlet aperture. 
5643. Rolling Mills, C. D. Abel, London.—Ath Decem

ber, 1883.—(A communication from IF. Garrett, 
Beaver Falls, V.S.) 6d.

Consists essentially in a rolling mill for rolling wire 
rods directly from blooms, of the combination of a 
billet train, a rod train, and an intermediate train 
having its rolls approximately in lino with tho last 
rolls of the billet train and tho first rolls of the rod 
train, sufficient space being provided between the suc
cessive trains for the to-and-fro movements of tho 
metal rod operated on by tho rolls.
5646. Illuminating by Means of the Incandebence 

of Refractory Substances, IF. H. Spence, London. 
—bth December, 1883.—(A communication from 0. 
Fahnehjelm, Sweden.) 3d.

A suitable refractory substance is made in tho form 
of small wires or pins fixed in a holder, and can bo 
adjusted and brought to a state of incandescence by 
subjecting them to the heat of a flame produced by 
burning “ water-gas ” in air at tho ordinary pressure 
and under the ordinary conditions of the atmosphere. 
5647- Sewing Machines, H. Leeming, Manchester.— 

61h December, 1883. 3d.
Relates to means for regulating tho speed and the 

driving of sewing machines.
5648. Velocipedes, J. White and J. Asbury, Coventry. 

—bth December, 1883. 3d.
This relates to an arrangement of gear wheels to 

enable tho speed and power of driving to be varied 
without changing the speed of rotation of the pedal 
shaft.
5649. Boots and Shoes, IF. H. Stevens, Leicester.—bth 

December, 1883.—(A communication from IF. James, 
Chicago.1—(Not proceeded with.) 2d.

This consists in forming a toe cap for boots and 
shoes from a continuation of the sole or middle sole, 
and then sewing it to the upper.
5650. Wood Paving, R. Hall and C. C. Woodcock, 

Leicester.—bth December, 1883. Ad.
The blocks are provided with slots, grooves, or 

recesses, into which concrete or cement is poured. 
5653. Umbrellas, Parasols, or Sunshades, T. 

Wrench, Liverpool.—blh December, 1883.—(Hot pro
ceeded with.) 2d.

This relates to means for facilitating the attachment 
and removal of the covers to and from the frames of 
umbrellas and parasols.

recess and meshing into said rack, said pinion being
or otherrollers. A counting apparatus 

actuatod as each tickot issuos.
carried upon a shaft to which a pointer 
indicator is attached, as set forth.

5580. Couplings for Tramway Vehicles, Ac., C. E. 
Newill, Rochdale.—30th November, 1883.—(Not 
ceeded with.) 2d.

A double hook has a shank secured in a slot in a 
buffor head pivottod to ono vehicle, and tho other 
vehicle has a buffer head with a pin through it to 
engage the lower part of tho double hook, while a link 
pivotted to the upper part of this buffor hoad engages 
tho upper part of the double hook.
5581. Finishing Textile Fabrics, F. Dehaitre, Paris. 

—30th November, 1883. 3d.
This rolates to the combination of machines for 

finishing fabrics made of wool mixed with cotton by a 
continuous operation, and comprises a calendering 
machino, a hot chamber with a fan, a spreading 
machine, a drying cylinder heatod by steam and pro
vided with an endless felt, and an air cooler or blower. 
These machines can be followed by a teasling machine, 
a folding machino, a pressing machine, or other 
machino usod in cloth works.

300,095. Electric Lamp, Mirabeau N. Lynn, India
napolis, Ind.—Filed August 23rd, 1883.

Claim.—In an electric lamp adapted for using 
curved carbons, a base supporting an axis, upon which 
are mounted a pair of arms carrying carbon holders, 
the arms rotating in opposite direction, and actuated 
by suitable mechanism through differential gear 
wheels mounted on a sleeve carrying a face

pro-

plate,
whose movement is adapted to be reversod bv a brake 
actuatod by a current of electricity passing through a 
helix provided with a core connected with the brake 
mechanism, all combined substantially as described. 
In an electric lamp, a feeding mechanism operated by
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5582. Manufacture of Salicylic Acid, T. Kempf, 
Berlin.—30IA November, 1883.—(Hot proceeded with.)
2d.

Diaphonyl carbonato and phenolsodium are heated 
in a vossol and stirred for about six hours at from 
320 deg. to 338 deg. Fah., und tho salicylic acid is sepa
rated from the product in tho ordinary manner, the 
sodium salicylate of sodium being dissolved in water, 
and the salicylic acid being separated by moans of 
hydrochlorc acid.
5583. Velocipedes, T. Humber, Bceston.—33th Hovem- 

ber, 1883. 3d.
The object is to enable the “ Humber’’and analogous 

tricycles to accommodate two or more persons, and 
it consists in attaching a framework to tho front part 
of tho tricyclo and securing tho seat or seats and 
pedals thereon, a small whoel being secured to the 
bottom, a short distance above tho ground, to provont 
overbalancing.
6585. Window Sashes and Sash Frames, IF. J. 

Penny, London.—30th November, 1883. 6d.
This relates to the construction and arrangement of 

window sashes, so as to enable them to be turned 
inwards for cleaning and repairs. Runners are placed 
between the sashes and frames.
5586. Disengaging Ships from their Moorings, G. 

H. Lewis, Southampton.—33th November, 1883.—(Not 
proceeded with.) 2d.

Tho object is to enable a cable to bo let go suddenly, 
no matter what strain is on it, and it consists of a 
double hook formed with claws, the bottom ones of 
which can bo made to fall down and release the cable 
when actuated by a tripping line.
6587. Working Audible Fog Signals, J. R. Wigham, 

Dublin.—33th November, 1883. 4d.
This rolates to an arrangement of gas motor engine, 

with air-compressing pump for working fog signals, 
such as sirons or fog horns.
5588. Circular Knitting Machines, Ac., IF. R. 

Lake, London.—33th November, 1833.—(A communi
cation from A. Bonamy, France.) 3d.

The inventor claims, First, the application at the 
head of the cylinders of a circular knitting machine 
used for the production of ribbed or plain work, of 
auxiliary movable sinkers having for their object to 
permit the knitting to be effected without tension 
upon the fabric, the upper part of the machine for 
ducing ribbed work being dispensed with when 
desired to produce plain work ; Secondly, the applica
tion of the described mclianism to tho making of 
folded hems of any desired length ; and Thirdly, the 
novel products obtained by the improved machines.
5589. Velocipedes, Ac., S. Hall, London.—33th No

vember, 1883. Is. 2d.
The objects are to lessen tho vibrations imparted to 

tho riders of velocipedes by the employment of helical 
springs, and also to provide effective means for apply
ing the brakes and for propelling the velocipede.
5590. Knitting Machines, E. Edwards, London.—33th 

November, 1883.—(A communication from L. Bosi, 
Italy.) 3d.

Tho inventor claims the method of making 
needle carriers in separate pieces; the method of i 

ing and bringing together the rows of needles; the 
thod of constructing and operating tho regulator or 

displacer; the method of arranging and operating two 
or more thread carriers upon the same machine.
6591. Apparatus for Gauging, Ac., Casks and other 

Vessels, J. C. Stevenson, Liverpool.—33th November, 
1883.—(Not proceeded with.) 2d.

The apparatus consists in means for gauging and 
indicating the specific gravities of the contents of 
casks or other vessels by the use of floats acting in 
combination with pointers moving over a dial or scale.
5594. Wool-washing Machines, J. Campbell, Brad

ford.—1*1 December, 1883. Ad.
A thin plate or blade is caused to press against the 

bottom squeezing rollor of the washing machine, so as 
to maintain a smooth surface and prevent damage to 
the wrapping round the roller and also tho accumula
tion of wool thereon.
5595. Manufacture of Steel and Iron, E. Edmunds, 

Pontnewydd.—1st December, 1883.—(Not proceeded 
with.) 2d.

A “ Bessemer ” converter is fixed, and is provided 
with tuyeros at the lower part, the back of each being 
fitted with a blast box, and provided with means to 
regulate the blast, such means consisting in a disc 
valve and lever capable of being worked by hand or 
power.

* (Q
r

a mochanical force which exerts a constant and uni
form strain at any point of their movement upon a 
pair of arms mounted on a common axis, adapted to 
rotato in opposite directions upon such axis, and carry
ing the carbons, the arms provided with suitable 
stationary weights, and the upper arm with a mov
able weight, so that a balanco is preserved at all 
times while tho lamp is burning, the mechanical force 
drawing the arms together, in combination with suit
able mechanism actuated by an electric current for 
separating tho arms and reversing the feeding mechan
ism at the proper point to focus tho light at one 
point, substantially as described.

par
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CONTENTS.5654. Torpedo, A. J. Boult, London.—bth December, 
1883.—(A communication from E. de Taund and IF. 
de Szigyarto, Vienna.)—(Not proceeded with.) 2d. 

This relates to means for causing the torpodo to 
automatically rise and fall with the tide, so that it 
always remains submerged at a given depth.
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5655. Abdominal Belt, E. Edwards, London.—bth 
December, 1883.—(A communication from H. L. Mar
quis, Lille.) Ad.

Relates to belts used to 
tinued pressure upon the 
females in pregnancy or as a .protection against or 
remedy for prolapsus uteri.
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5656. Broughams, Earl of Lonsdale.—bth Decoiiber, 
1883.—(Not proceeded with.) 2d.

This relates, First, to furnishing sliding windows 
with spring bolts ; Secondly, to constructing the upper 
or cushioned framework of the seat in two parts, 
lengthwise, and between each of them and the seat 
beneath a spring is placed at the back, the front edge 
of the cushioned part being hinged to the correspond
ing edge of the seat beneath. A cushioned flap or leg 
rest is hinged in front of each seat.
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5657. Bicycles, Tricycles, Ac., E. Nunan, London. 
—bth December, 1883. bd.

Relates to the arrangement of the ^[driving and 
steering gear.
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52
53the 635658. Sheet or other Piling for Making or 

Protecting Foundations Below Water Level, 
Ac., W. P. Thompson, Liverpool.—bth December, 
1883.—(A communication from M. F. Paponot, 
Paris.) bd.

Relates to the form given to the piling.

sepa- 45rati
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5619. Telegraph and Telephone Wires, A. J. 
Boult, London.—3rd December, 1883.—(A communica
tion from G. Gray, Boston, Mass, U.S.) Ad.

This relates to means for lessening the relative con
ductivity of the outer portion or shell of the wire by 
increasing the density of the central portion or core, 
and at the same time interrupting the continuity of 
the shell by spirally grooving or fluting it.
5620. Lubricating Mechanism for Colliery and 

other Wagons, A. H. Leech and W. Bateson, Wigan. 
—3rd December, 1883.—(Not proceeded with.) 2d.

The inventors use a simple disc with a projecting 
periphery of india-rubber or other material or com
position unaffected by oil, and of a flexible elastic 
character.
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299,950. Balanced Slide Valve, Louis James Massey 

Boyd, Annapolis, Md.—Filed January 22nd, 1884. 
Claim.—The combination, with a slide valve pro

vided with adjustable bearings, of a piston connected

49
49
49
51
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63— 545621. Wood Pavement, G. W. von Nawrocki, Berlin.— 

3rd December, 1888.—(Not proceeded with.) 2d.
The wood blocks are joined together by metal 

strips inserted in grooves formed in the sides of the 
blocks.
5622. Manufacture of Articles from Wood Pulp, 

Ac., P. Jensen, London.—3rd December, 1883.—(A 
communication from A. Anderson, Stockholm.) 3d.

Consists in the manufacture of ornamental and

54[ 54Oil ftu
65

with the valve, and having one side thereof in com
munication with the exhaust cavity of the valve and 54other


