
mixture has been found satisfactory in producing a chill 
of about l gin. :—

Lilleshall .........
Madeley Wood 
Cleator ... .
Hematite ... .

........... 5 parts

........ 24

........... 5

........... 2* _
For a chill of about fin. in depth, the following has 

been used :—
.......... 2 parts
.......... 5 „

Cleator ....................................
Hematite No. 5 ....................

and for a chill of about lin. :—
Cleator ....................................
Hematite ....................................
Lilleshall C.B.................................
Madeley Wood ............................

For making axle-boxes upon a turned chill, as indicated

........... 5 parts

........... 5 „

........... 2 „

........... 2 „

FIG.5
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in Fig. 5, the following mixture has been found to chill 
about jin. :—

Goldendale No. 5 ..........
Blaenavon No. 5..................
Glengarnock No. 1 ..........

The chill, if thinly coated with plumbago, will readily 
come out with a slight blow from a copper hammer.

For chilled castings exposed to impact shock, such as 
chilled shot and shell, it is very necessary to secure a 
mixture which will give a deep chill without a sharply 
defined line, the chill should gradually fade off or merge 
into the grey or mottled character. When a shot with a 
sharply defined chill has been fired against an armour 
plate the chilled part has cracked and fallen off, so that 
hematite and Blaenavon irons are not found suitable for 
this purpose. Chilled shot and shells are of course only 
made in a few places, so that we have not been able to 
ascertain whether a mixture of other irons with the follow
ing will effect the required evanescent chill. Cwmbran iron 
has been found necessary for the purpose. This iron is 
very rich in manganese, and the whole of the carbon is 
in a combined form, as the following analysis will show :—

Cwmbran pig iron 
No. 1.

... 314 .
... -55 .
... 2-22 .
... '02 .
... 16 .
... -88 .

These shells are cast in heavy chills, as indicated in 
Fig. 7, and the following mixture has been found to effect

FIG 7

...........  1 part

........... 2 ,f

White.
Carbon, graphite...................
Combined carbon...................
Silicon ....................................
Sulphur....................................
Phosphorus............................
Manganese ............................

. 3-50

. 115
•48
17
•88

mp SSfeI£
£

the required chill, while retaining the necessary strength 
in the unchilled portions :—

Cwmbran...........................................................
Scrap from castings of shot and shell..........
Old cast iron guns ...........

. ... 5 parts.

. ... 24
........... 24

! .. . „ ■ .

which the chills are rammed up in an ordinary mould, and 
for which a chill of about jin. is required, a mixture 
consisting of the following has, it is said, been found suit
able :—

........... 3 parts
........... 14 )>

To this may be added, for deeper chill, some white iron, 
and if scrap is used it must be of grey iron, and some 
white iron will generally be required. For making hammer 
blocks, such as that indicated in Fig. 4, the following

Madeley Wood...........
Goldendale 5 ...........

FIG. 4-
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in Fig. 6, the following mixture has been found to give a 
chill of about fin., but from what we have said the neces
sary changes for producing a chill of less depth will be 
readily gathered :—

Blaenavon or Pontypool ..........
Cleator or Brymbo ..................
Hematite 5 ..........................
Selected scrap ..........................

For motion blocks, such as that indicated by Fig. 3, in
FI G 3 / /I

...........  1 part
.. 1

THE ENGINEER. 1
For the surface of the chill such as that used in Fig. 4, 

a correspondent recommends the use of oil and plumbago, 
while he also commends the use of plumbago, No. 1450, 
Battersea, for the chills and for finishing the mould sur
face for small castings. In making chilled ploughshares, a 
section of one of which is indicated in Fig. 8, a chill mould of

"Basil FIG. 8.
1

considerable thickness may be used to secure strength, and 
a mixture similar to that used for axle-boxes may be used. 
For this purpose a clean, somewhat sharply defined 
chill is desirable, while the uncliilled part should 
be soft, so that the lower surface retains its form, 
the upper part wearing off most rapidly and prevent
ing the share from wearing out of ground or out of land. 
Other mixture's than that mentioned- may be employed, 
and from what has now been said any founder will be 
able to adapt the irons generally at command in all foundries 
to the purpose. In making small chilled castings on chill 
moulds of closed forms it is necessary to observe that the 
casting be not of such a form that it so overlaps the outer 
parts of the mould as to be strained by its own contraction 
and the expansion of the chill, as this, even when the 
overlap is only of the nature of an over-run, is likely to 
break the casting. In making small castings of varying 
thickness for conversion into malleable iron, chills 
sometimes used not to act as chills, white iron being used 
for the purpose, but to carry away heat from the thick 
parts and so inducing approximate uniformity in the rate 
of cooling of the casting, and preventing the fractures which 
sometimes otherwise occur in cooling owing to differential 
contraction. The iron for such purposes is best melted in 
cruibles and in a furnace such as that known as Fletcher’s, 
in which a high temperature and regularity are easily 
obtained.

are

THE ATALANTA.
With the circumstances connected with the loss of the 

Atalanta our readers are no doubt familiar to a certain 
degree. It is known that she was a training ship, and 
that she has been lost at sea. The history of the ship may 
thus be briefly stated.

The Juno, afterwards called the Atalanta, was a sixth- 
rate of 923 tons, built at Pembroke dockyard, after the 
designs of the late Bear-Admiral Sir William Symonds,, 
then Surveyor of the Navy. She was launched in 1844, 
and, having been fitted for sea service, was in September 
of the following year commissioned for the Pacific station 
by Captain—now Admiral—Patrick J. Blake. After a 
commission extending over three-and-a-half years, she 
paid off in February, 1849 at Chatham, and remained in 
“ ordinary ” until September, 1853, when she was refitted for 
sea service, and commissioned by Captain Stephen G. Free- 
rnantle for the Australian station.
England, after a commission of about four years, she 
paid off, and put into “ ordinary,” and in 1861 was fitted 
as a water police vessel at Portsmouth, where she re
mained until 1877. In that year the Admiralty, for 
reasons stated by Vice-Admiral A. W. A. Hood, C.B.. 
decided that a sailing ship without steam would be the 
best provision for training the young “ ordinary - seamen, 
who were accumulating in considerable numbers in the 
depot ships ; and accordingly orders were sent to Ports
mouth to have the Juno examined, she being the only 
available vessel of the size and class considered suitable 
for the purpose. On the completion of the repairs, she 

sent toDevonport to be fitted out, her name was changed 
from Juno to Atalanta; and on the 17th Sept., 1878,she was 
commissioned by Captain Francis Stirling, with a crew of 
113 officers, seamen, and artificers, besides 170 young 
“ordinary” seamen for training, and sailed on the 
17th of October in that year. After a cruise in 
the West Indies and on the coasts of Ireland and 
Scotland, she returned to Portsmouth in September, 
1879. On this cruise she experienced no bad weather, but 
on her return 10 tons of ballast were, at Captain Stirling’s 
renewed request, added to the 30 tons already on board, 
the ballast being filled in with 3 tons of cement. Some 
alterations having been made in the internal fittings 
the recommendation of Captain Stirling, at a cost of £886, 
the vessel sailed from Portsmouth on the 7th November, 
1879, with orders to- cruise in the West Indies, and to 
return to England in the following April, but owing to 
the occurrence of two cases of yellow fever on board, 
Captain Stirling, in the exercise of his discretion, left the 
West Indies, in January, for Bermuda and England. He 
arrived at Bermuda on the 29th of January last, and 
having completed with provisions and water, sailed with 
her for this country on the 1st February, since which time 
nothing has been seen or heard of her.

In order to arrive at the cause of her loss, a Committee 
of Investigation was appointed, consisting of Admiral 
Ryder, Captain Randolph, Mr. H. C. Rothery, Mr. R. B. 
Batt, and Mr. Waymouth. The report of the committee 
has been sent in, and is in many respects favourable to the 
ship. The most important question raised was, however, 
was she likely to capsize in a gale, and on this point we 
give the report of the committee in full as follows :—

(23) The next question which we propose to consider is the 
vessel’s stability. All the witnesses who served in her, whether as 
a ship of war or training ship, speak of her as a safe and stable 
ship ; at the same time they all agree in saying that she lurched 
and rolled very deeply. We have no record of the extent of these , 
lurches during the time that she was in commission as the Juno,, 
but we have entries in Captain Stirling’s reports, and in the ship’s 
log books, and statements in the evidence, that after her 
sion into a training ship she lurched from 40 deg. to 45 deg., and 
rolled to windward from 22 deg. to 25 deg., that she put her lee 
nettings into the water, and that she made from twelve to thir
teen oscillations in a minute.

(24) It seems that the pendulum which they had on board was: 
indexed only to 30 deg., and that they had no battens for taking 
the angles of heel from the horizon, and no facilities for using
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IVTesuming this subject, it must be remarked that it is 
not sufficient that the founder should find a good mixture 
for producing castings with a required depth of chill 
many conditions and circumstances operate to affect that 
depth. It is very necessary to test the mixture fre
quently by casting test pieces, and examining not only the 
chill but the character and quality of that part which is 
not really chilled. For many purposes it is desirable that a 
strongly-marked chill should be obtained, having the inner 
part of the casting as soft or as tough as possible. Many mix
tures may be easily made which will give a sufficient or a 
very deep chill by increasing the quantity of white iron used, 
but this may be at the expense of the strength of the 
casting, and hence such changes in the mixture must be 
made as will secure a chill of the required depth and still 
leave that part of the casting which it is not desired 
should be chilled in a normal state, so that the strength 
of the casting is not sacrificed.
the other hand take a-surface chill, but this is rarely of 
any use, and as all irons are susceptible of variation 111 
character both in the blast furnace and in the cupola, it is 
highly desirable that great care should be taken in making- 
frequent tests of the iron as it is used from the cupola in 

king the castings. When any considerable quantity 
of scrap from various sources is used this is especially 
necessary, as the castings which have formed scrap will 
probably have been made from very numerous brands of 
pig.

. Chilled wheels for railway rolling stock are not very 
often made in this country, but very large quantities are 
made for contractors’ wagons and for colliery purposes. 
In making these very great care is necessary to secure the 
proper mixtures of iron. There are several, perhaps many, 
firms in the kingdom who pay the necessary attention to 
the many points involved in success in this work, but 
there are some who evidently do not think that any 
particular attention is necessary. Some evidence of this 
transpired in a recent action by an ironfounder at Wigan 
against Messrs. Gripper and Bayless, contractors, having 
in hand the construction of a promenade at Southport. 
The ironfounder, whose name it is not necessary to men
tion here, supplied to Messrs. Gripper and Bayless, a 
number of wheels supposed to be chilled wheels in the 
usual sense of the term, but as these wheels wore out very 
rapidly and appeared not to have any chill worth mention
ing, Messrs. Gripper and Bayless refused to pay for them 
oi- for the whole of them. An action brought by the 
ironfounder to recover the amount claimed was tried in 
the early part of last month, and according to the evidence, 
as reported in the Wigan Observer of the 3rd and other 
days of last month, the wheels were certainly not chilled 
wheels. The servants, including the foreman, for the 
ironfounder, moreover, seemed to have very little know
ledge of the mixtures of iron and the precautions neces
sary for producing chilled castings, and hence the 
iron used was totally unfit for making chilled wheels. 
According to the evidence of the foreman, the iron used 

Glengarnock No. 3, Wigan Coal and Iron Company’s 
No 3, and machine scrap, in equal proportions. Such a 
mixture, it will be seen from what has already been said 
and that which follows, is useless for the purpose to which 
it was put, although several witnesses whom it might be 
supposed would possess some knowledge on the subject 
considered the mixture satisfactory. The evidence on the 
part of the plaintiff was not, however, calculated to sup
port the claim that the iron employed was such as should 
be used in making chilled wheels. For the defendants 
several witnesses were called who have undoubtedly had 
considerable experience in making chilled castings. Among 
these were Mr. R. C. May, C.E., and Mr. R. C. Rapier, C.E., 
both of whom gained their early experience with Messrs. 
Ransomes and May—now Ransomes, Head, and Jefferies 
-a firm which was one of the earliest makers of chilled 

wheels and other chilled castings, while Mr. Rapier’s firm 
-Ransomes and Rapier—are now large makers of chilled 

castings—amongst others, the chilled points and crossings 
originally made under Mr. G. A. Biddell’s patent, 
and in" which a deep and uniform chill must be 
combined with strength in the casting as a whole. Both 
these gentlemen gave evidence of the unsuitable character 
of the mixture mentioned above for making chilled 
wheels, though when asked what iron should have 
been used with that mixture, Mr. Rapier was obliged to 
say that he preferred not to answer the question, as only 
years’ of experience and constant attention would enable 
anyone to learn that, and consequently by those who at 
considerable expense had gained the necessary information 
it was held a trade secret. Mr. Samuelson, of Darlington, 
also gave evidence, stating that 35,000 wheels had been 
made under his supervision, he having patented the form 
of wheel used by the contractors in 1855. The negative 
evidence in the case was very full, but no information was 
given of what would be the most useful mixture for such 
wheels as those forming the subject of the action. Some 
idea of the importance of the trade in chilled wheels for 
contractors’ use may be gained from the statement in Mr. 
Gripper’s evidence, that in the eighteen months his firm 
had been at Southport 500 wheels had been broken, and
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he thought they had been moderately fortunate. He con
sidered the average life of a wheel on contractors’ wagons 
to be about eighteen months, but a good wheel, if it did 
not meet with accident, would last ten years. The 
wheels supplied by the plaintiff had lasted but a very 
short time, and beside being without chill, or nearly 
so, were in many cases defective castings.

For heavy wagon wheels cast upon a chill as indicated
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Can you explain why 2001b. is marked on the dial ?—That has 

been used for a higher pressure engine.
To an ignorant man what would that mean ?—They all 

know who go Avith these engines that 60 lb. is about the 
working point. They are not lit to drive an engine if they 
do not.

The jury, after hearing some further evidence, retired for fifty 
minutes, and on coming into court the foreman said :—-

We find (1) that William Coleman, though not an educated 
engineer, was as generally competent as most men employed to 
drive agricultural engines. We find (2) that the engine burst 
from want of water, but owing to the frequent stoppages which 
had occurred in the working, and the present defective state of 
the suction pipe ; we are unable to attribute criminal blame to 
William Coleman.

The Coroner said that was hardly an answer to his last 
question—whether there was stoppage of the supply of water ?

The Foreman : The evidence will not show it, in the opinion 
of the jury.

The Coroner : Then you return an open verdict ?—that there 
is not sufficient evidence to show from what cause the bursting 
took place.

The Foreman : There is not sufficient evidence to show 
criminal neglect on the part of William Coleman.

The Coroner : Nor of any other person ?
The Foreman : No. He was the only one responsible, I 

suppose.
The Coroner : Well, I’ll take your verdict. It is simply an 

open verdict.
The Foreman : I don’t see how it is possible to come to any 

other. The' jury have very carefully considered the evidence, 
and many of the jury are practically acquainted with the work
ing of these engines.

The Coroner took a note of the verdict of the jury and read 
it out.

The Foreman asked that the exact words he had read

them, if they had had any. We were told by Lieutenant the 
Honourable A. Bethell, who had served in her during her first two 
cruises as a training ship, that the way in which they estimated 
the lurches was by observing a barometer, which, when it had gone 
through an arc of 40 deg., was brought up by a bulkhead; and he 
stated that if the bulkhead had not been there the barometer 
would often have shown a larger angle. He also stated that the 
entries in the log-book as to the extent of the vessel’s lurches had 
been made after conversations amongst the officers ; that his im
pression Avas that she had frequently lurched 40 deg. and over; 
and that when running in a heaAy gale the lee nettings would be 
in the water on an,average once in every half-hour. On the other 
hand, Ave have the evidence of several officers of very large ex
perience who have expressed doubts whether the vessel ever 
lurched to such an extent, and Sir Thomas Symonds, G.C.B.,
Admiral of the Fleet, said that if she had done so she ought to 
have been broken up forthwith, but that he didn’t think she had.

(25) There can be no question that the mode of estimating the 
extent of the vessel’s lurches Avas Arery likely to mislead; and 
whilst we are not in a position to say positively that she lurched 
as much as 45 deg., or even 40 deg., yet the fact of her having 
frequently brought her bilge keels out of water even in a moderate 
sea, and the statement of Lieutenant Bethell that in a gale the lee 
nettings Avere in the Avater about once every half-hour, satisfy 
that after her conversion into a training ship she must have 
lurched and rolled very deeply. This character for very deep roll
ing had been reported in her former commissions, vessels of her 
design being known to have that defect; and it Avas to remedy 
this that on her being fitted for a training ship bilge keels were 
affixed to her. The experience, hoAvever, of her first cruise was 
unsatisfactory, Captain Stirling reporting at its conclusion that 
she had lurched 40 deg. and rolled 25 deg. to windward.

(26) It is probable that if the extent of the rolling had been 
borne in mind the bilge keels Avould originally have been fitted 
lower doAvn so as not to have been brought out of the water except 
in extreme cases, instead of being as they Avere frequently out of 
water even in ordinary weather. And it may well be a question 
Avhether it would not have been better to have placed them lower 
down after the first cruise instead of removing them altogether, as 
they might have added to the easiness of the ship, although, at 
the same time, it cannot be said that they Avould have increased 
her stability.

(27) Admiral Sir George Wellesley, K.C.B., the Lord of the 
Admiralty, Avhose province it Avas to inquire into the matter, 
stated that his attention had not been called to the fact of the 
vessel’s deep lurching and rolling, and that even if it had been he 
shordd not have deemed it of any consequence, tlras differing from 
Sir T. Symonds. Of so little importance do the reports of the 
vessel’s heavy lurching and rolling on her first cruise as a training 
ship appear to have been considered, that Avhen Captain Stirling 
asked to have the bilge keels removed owing to the severe shocks 
Avhich they gave to the ship, his application was at once complied 
with by the Admiralty, and the four 64-pounder guns on the main 
deck were at his request removed, and two 9-pounder guns substi
tuted for them on the upper deck. On his return from his next 
cruise Captain Stirling reported that the removal of the bilge 
keels had made the ship more easy, although she rolled more 
deeply, and he repeated his application for 10 tons more ballast, 
which was thereupon supplied to him, the ballast at the same time 
being filled in with three tons of Cement.

(28) No doubt the shortening of the lower masts, the reduction 
of the armament, and the removal of the bilge keels and the four 
64-pounder guns, as well as the addition of the ballast and cement, 
would tend to increase the ship’s uneasiness, by causing her to roll 
and lurch more deeply; but the fact of the ship having lurched 
and rolled deeply is no proof that she Avas not a stable ship ; on 
the contrary, taking Mr. Barnaby’s definition, “ that the stability 
may be said to be the force with Avhich she tends to right herself 
after she has been inclined, or resists inclination from any position 
in Avhich she is,” it would seem that heavy lurching and rolling 
may be quite consistent with stability.

(29) We have ascertained from the Admiralty that the centre of 
gravity of the Atalanta was lorvered, from what it had been in the 
Juno, '75 of a foot, and that after her first cruise it was further 
loAvered TO of a foot, and after her second cruise still further 
lowered TO of a foot, making altogether '95 of a foot. And the 
conclusion, therefore, at Avhich we have arrived is that, if she 
lurched and rolled very deeply Avhen fitted as a ship of Avar, it may 
fairly be presumed that, but for the presence of the bilge keels, 
she would have lurched and rolled more deeply as a training ship, 
still more so on the second cruise, and most of all on her last 
cruise.

(30) Amongst the documents for Avhich Ave asked, and which evident thgt.no iron plug had been substituted for lead, 
were supplied to us from the Constructors’ Department of the iron holt which lay inside had fallen from the boiler stay-joint. 
Admiralty, was the Atalanta’s curve of stability. Thinking, horv- He mentioned this because the iron bolt was about the same size 
ever, that it woidd be more satisfactory if this were also calcu- as the hole, and it might be supposed it came from it. 
lated by some one not connected Avith the Admiralty, we requested croAvn plate of the fire-box was a quarter of an inch in thickness 
Mr. .William John, ah assistant to the Chief Surveyor at Lloyd’s and had every appearance of having been red hot. The top flange of

the necessary calculations, and to furnish us the back-plate, to Avhich the croAvn was rivetted, had first given 
Avitli the resul . Mr. John s qualifications for the work were un- the fracture extending right and left, causing the crown to
doubted, as.it Avas he avho, while m the service of the Admiralty. , J ,, , n n , n? ? T r • Tv i i ±had calculated the stability of the Captain and other vessels. A laP tbe,tube-Plate' Th*tu*eB 7™*. of &Yair tlu?n£f? but.
copy of the curves furnished by the Constructors’ Department and ^be ^uPe_pla^e was sprung, dlie fiont plate and tiAO side plates of 
by Mr. John will be found in the appendix. the boiler shell Avere bulged nearly Jin., although the stays Avere

(31) On comparing their results it will be seen that there is not sound, and the plate on being drilled proved to be -^in. thick and 
much difference betAveen them, and that whilst the Atalanta, from of good quality. I attribute the explosion to shortness of water, 
her great beam and the peg-top shape of her midship section, had and over-pressure of steam. Had the pressure not exceeded 
very large initial stability, the amount and distribution of her 601b. and the crown of the fire-box been covered with water the 
Aveights,. and the small quantity.of ballast Avhich she carried gave accident Avould not have happened.
her a A-amslnng stabdity according to Mr. John at 85 deg., accord- safety valve Avas in some way fixed. It is possible that the
262 £i“5eir ““ ■-/- * hmt %*,«**? rng;but 5
agreement with her equipment as first completed for sea, and sub- canno^ be. ascertained noAV on account of the loss of the a cdr e and 
sequently modified to include the change in armament and the ^he bending of the balance lever. It might liaise been screwed 
increase in ballast, Avhereas the former Avas in agreement with the down so as to let a little steam off and still let steam accumulate, 
reported Aveights, and deduced from the draught of water at the All this, hoAAreArer, is only supposition.
date of sailing on her last voyage. The Coroner : The suction pipe Avas in order, you say. Hoav

(32) From these considerations, and from a comparison of the was it the water did not get into the engine ? Witness : If the
Atalanta’s curA-e of stability with those of avell-designed merchant engine had been standing some little time and the pump not 
vessels, Mr. John Avas led to think that the vessel had an insuf- going it would soon run short of water. These engines will not 
ficient righting moment at large angles, and that it was by no w„tpv +1ip„ „rp rnTinin£r
means improbable that she Avould capsize, if caught in a squall of mJ®ct ^atei unless. tliey aie ,§•
Avind, unless very skilfully handled. Mr. N. Barnaby, C.B., the You mean paneling stdl while the strap was being put on ?- 
Director of Naval Construction, appeared to share Mr. John’s pre- Yes ; or might not have been ful1 when they stoPPed- 1 
ference for a design with less beam and more ballast, and thought cann°t tell that,
that for a vessel of her displacement about 90 tons of ballast You mean that the Avater Avould be made into steam ?—Yes,
would be preferable to the 30 to 40 tons which the Atalanta and cause pressure to accumulate.
carried, provided that she had less beam and a different midship Isn’t it the duty of a fireman to see that his boiler is full of 
section. . Avater ?—Yes, sir. It is evident there was immense strain on the

comPanj!g> as Mr. John has done, the Atalanta’s curve boiler. That Avas evinced by the bulging of the front and side
of stability Avith those of the merchant vessels to which he re- plates
ferred, it must be borne in mind that the qualities required in a 1 tv, ' „ ,, ,, „ ,
ship of war are in many respects very different from those needed y?U .suPPose there was more than 80 lb. of pressure to cause
for a merchant vessel. Amongst these may be mentioned the the explosion . Theie was certainly 80 lb. if not moie. I should
poAVer of fighting her guns in a fresh breeze, for which great 110b' ,e sm’pnsed A there Avere more.
initial stability is required, which it is admitted that the Atalanta ddle Foreman : That of course you can only conjecture ?
had. Hoav far it might be possible in a ship of war to combine The Coroner : But you can say for certain that there Avas
sufficient initial stability with great righting moment at large 801b.?—Oh, yes. I have had 80 lb. on engines myself Avith front 
angles of heel, such as appears to be possessed by well-stowed plates as thick and they never bulged.
merchant ships of good design, is a question of the greatest im- And should you think with that old engine 80 lb of pressure
portance, and upon which there is doubtless room for considerable would be a bursting-charge ?—Yes. It would burst at the
difference of opinion ; but this, as it appears to us, is not a ques- weakest place—the flange-provided it was hot. 
tion on which we are asked to report. p, , g , .. * , ,

(34) What Ave are required to say is, whether the Atalanta, A1 . 'l wn was hot.
when she left England in November, 1879, Avas a stable ship ; and ycju. saJ7 eufne was only calculated for 601b.?—Yes.
the conclusion to which we have come, after a full consideration of 1 , breaking strain of a neiv engine is far higher than the
all the facts of the case, is that she was on the Avhole a very working strain.
stable ship, except at large angles of heel; that she was more What would be the breaking strain?—601b. Avould be the
stable than Avhen first commissioned as a training ship, and much Avorking strain of this when it Avas nerv, not the breaking
more so than in her previous commissions as a man-of-war. strain.

BOILER EXPLOSIONS AT HUGLIENDEN AND 
RUABON.

On the 16th of December, a portable engine exploded at Mr. 
Lee’s farm, near Huglienden, Berks, killing one man and injuring 
the driver very seriously. The adjourned inquest was opened on 
last Wednesday week and concluded the same day. The most 
important evidence Avas that given by Mr. Spencer Jackson, of 
Chinnor, Avho said that he visited Mr. Lee’s farm on the 17th 
December, Avhere a portable agricultural engine had exploded on 
the 16th. He examined the debris, The engine was of very old 
make—by Clayton and ShuttleAvorth, Lincoln. It had burst 
with great violence. He produced a plan shoAving the positions of 
the fragments. The croAvn of the fire-box collapsed bodily, the 
force being thus directed vertically downwards, lifting the fire
box end of the engine into the air, causing it to turn a complete 
sommersault, throAving the near-side fore-carriage Avheel into a 
tree overhead, breaking off two large branches, and falling 10ft. 
behind its original position. The off fore-carriage Avheel, Aveigh- 
ing 2 CAvt., was hurled forward, in its flight taking off the top of 
a tree about 60ft. from the ground, and embedded itself in the 
turf at a distance of about 120 yards. The boiler in its first 
bound alighted 22ft. off, on the top edge of its shell, ricocheting 
forAvard 9ft., on to the bottom edge of the fire-box, again turning 
a sommersault, and, being relieved of the cylinder, fly-wheel, 
travelling wheels, &c., and having gained momentum, it bounded 
33ft. more, again taking leaps of 19ft. and 24ft. It Avas finally 
deposited in the stream on its right-hand side, and 35 yards from 
its starting point. The cylinder Avas throAvn 62 yards, and Avas 
surrounded by the driving belt, portions of the pump, piping, 
&c. A piece of the exhaust pipe, 2ft. in length, was embedded 
in the ground 25 yards further. Fragments of the chimney Avere 
driven in various directions, within a radius of about 60 yards. 
The smoke-box, AA7ith chimney-stump attached, was driven for
ward 41 yards, but its door Avas carried backward to the right 20 
yards, at an angle of 80 deg. The hind travelling Avheels remained 
on their axles, and were moved a few feet behind. The drag- 
shoe, Aveighi.ng 62 lb., Avhich was attached to the fore-part of the 
engine, was sent 36 yards to the rear. On examination he found 
the pump in fair working order, one of the valves only having 
rather too much lift. The pump-plunger was packed air-tight. 
The feed-pipe was clear, and the suction-hose,' although con
siderably perished, would draw, providing the water covered a 
fracture llin. from the loAver end, and after the explosion 
there was still sufficient Avater left to do so in the tub, which 
had not been disturbed. The hose Avas Avell bound to the union, 
and the union joint air-tight. The pressure gauge was damaged 
by its fall, but on taking it to pieces he found the sensitive plate 
had burst in an upward direction. The syphon pipe Avas clear, 
he could not find the safety valve.

Tavo witnesses were here re-called, one of whom said the safety 
valve was on when he Avorked the engine, while the other stated 
that he searched for the safety valve after the explosion, and 
could not find it.

should be inserted in the verdict. The Coroner had asked three 
categorical questions, and they had given three categorical 
replies.

The Coroner said the replies Avere hardly as he Avished them to 
have been—Yes or no.

After some conversation, the foreman and jury agreed to their 
ATerdict in the following form (the word “ present ” being inserted 
at the special inquest of Mr. Blagden) :—“That the portable 
engine OAvned by William Lee burst from Avant of water, and the 
present faulty state of the suction pipe, and caused the death of 
the said William Harris, but there is not sufficient evidence 
before the jury to shorv that there was any criminal neglect on the 
part of William Coleman, the driver, in the working of the said 
engine.”

The Coroner : I can only say that I can hardly agree Avith your 
open verdict, but probably it may be a caution to farmers and 
others using these portable engines to have competent men to 
work them. You see the result of this.

The Foreman : We could say a great deal, but Ave had to go 
on the evidence before us, and on that I believe Ave have honestly 
and faithfully returned our verdict.

The Coroner : I think it my duty to say so. Addressing 
Coleman, the Coroner added—I must say you have had a veiy 
lenient jury. I am decidedly of opinion that you are responsible, 
but the jury consider there is mot sufficient evidence to make you 
so. You have had a very narroAV escape, I think. You should 
not have undertaken things you have not been brought up to. 
And I think the owners Avould do Avell to look to their engines 
and see that they are in proper order, and not have suction pipes 
in a state like this.

Our readers Avill not be sIoav to trace an analogy between this 
case and the explosion at Maidstone.

Mr. Jackson continued—I, hoAvever, made a new one, fitting it 
to the original seat, and tested the spring balance, which was 
marked up to 45 lb., but it blew off at the valve at a pressure of 
43 lb. to 44 lb. The Avater gauge was gone, the taps being 
broken short off, but the steam and Avater holes in the brass 
nipples left in the plate were clear. On examination of the 
boiler I found it different in construction from the present make, 
as the tAvo barrel-plates were rivetted longitudinally, and instead 
of the shell-plate being flanged it had a rivetted angle-iron con
nection with the barrel. I also found that the boiler had been 
repaired in four places—one patch 18in. by 5in., being studded 
to the right-hand side, and another, 4in. by 31;in., on the same 
side. Round the left-hand mud-hole in the front plate Avas 
rivetted a patch 9in. by Sin., and an angle iron patch, 14in. long, 
under the barrel, and rivetted to the shell-plate. All the patche« 
were sound. The barrel of the boiler was partially rent from 
the shell of the fire-box, evidently caused by the boiler pitching- 
on end. On looking into the interior of the fire-box, I observed 
that the fusible plug was gone. On close examination it Avas

The

A very serious double explosion of two externally fired boilers 
recently took place at Ruabon.

The adjourned inquest upon the bodies of the six men who died 
from injuries received from this boiler explosion, Avhich occurred 
at the Nerv British Iromvorks, Ruabon, on November 20th, was 
resumed on Tuesday the 4th inst., before Mr. B. H. Thelwall, 
coroner, assisted by Mr. Samson, of the Board of Trade, when 
the following verdict was returned :—“ The death of the six men 

caused through injuries received by the explosion of tAvo 
boilers in the Avorks of the NeAv British Iron Company ; that the 
said explosion Avas caused by the thinning of the plates of No. 12 
boiler, OAving to corrosion within the brickwork ; that we, the 
jurors, find there has been an error of judgment on the part of the 
NeAv British Iron Company in not having had the boilers stripped 
for the purpose of thorough examination; and Ave, the said jurors, 
also find that the Midland Company have been guilty of consider
able negligence and want of care in not making an internal exam
ination of the said boilers during the space of the last five years.”

The two boilers which exploded worked connected Avith ten 
others, and were numbered 12 and 13, being arranged as shoAvn 
in the sketch on the next page. Each boiler Avas about 32ft. in 
length, and they Avere respectively 7ft. 3in. and 6ft. 4in. diameter. 
No. 12 was fired by hand, and No. 13 by the waste heat from a 
puddling furnace. Both boilers had flash flues, and were sup
ported by brackets secured to the sides. The date of make 
unknown, though it is evident they were of considerable age. 
They were made of fin. plates, and the seams were single 
rivetted by hand. The plating AA'as extremely irregular, about a 
half of No. 12 being placed lengthways of the boiler, and the 
remainder in the opposite direction. The plates had also been 
repaired and patched in many places. The boilers Avere exposed 
to the weather, the side brickwork covering them in coming to 
about 18in. from the centre-line. They were fitted Avith the 
mountings common to this class. The pressure at Avhich they 
Avorked was 27 lb. to 30 lb. The highest pressure the gauges— 
Avhich have been tested since the explosion by Mr. Samson, and 
found correct—Avere seen at any time to indicate was 31 lb. per 
square inch. The plates of both the boilers internally 
reduced by corrosion in places from vein, to fully fin. depth, and 
externally, where the brickwork over the flues rested on the 
sides—from 2ft. to 3ft. in Avidth—they Avere deeply corroded, 
especially along the left side of No. 12, where the thickness 
not more than -g^-m.

The explosion took place at 7.15 a.m., when the workmen 
changing shift, the engine standing at the time, and it Avas 

considered there Avas about 30 lb. pressure. Rupture evidently 
commenced at the deeply corroded part at the left side, about the 
middle of No. 12, the crown portion of this boiler (from the 
corroded part on one side to that on the other) being bloAvnout,Avhile 
the shock of the explosion apparently caused rupture of No. 13 
at a circular seam about the middle of its length,, opposite to 
where the rupture of No. 12 began, and the portions of both 
boilers Avere scattered as shown in the accompany

The manager, engine-drivers., and engineer 
well as the chief engineer and inspectors of the 
Insurance Company Avere examined, the most im; 
being that given by Mr. Marten, Avho said th 
engineer to the Midland Steam Boiler and Insu 
and that he had occupied that position since

Avas
The

It is evident that the

Avas

were

were

was

were
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Midland I
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The works were designed and carried out by Mr. John Addy, 

Assoc. Memb. Inst. C.E., of Peterborough, with Mr. John C. Gill, 
Assoc. Memb. Inst. C.E., as resident engineer. The contractors 
for the buildings were Messrs. S. and W. Pattinson, of Ruskington, 
near Sleaford; and for the engines, pumps, boilers, and 
machinery, Messrs. Seeking and Ellery, of Gloucester. The 
works on the main drainage and irrigation farm were partly 
executed by Messrs. J. S. Cooke and Co., and partly by the 
Corporation.

difficulty. The borough on the south side of the river is 
drained by three and a-quarter miles of stoneware pipe sewers, 
and the sewage brought to the river side, whence it is carried in 
an iron pipe sewer under the river and across the wash lands. 
After passing under the protection bank of the north level it is 
emptied into a tank sewer, devised for the reception of the 
sewage during the time the pumping engines are at rest. It 
then flows into the wells of the southern outfall pumping 
station, and is pumped into the gravitation main close to the 
outfall.

The borough on the north side of the river is drained by nine 
and three-quarter miles of brick and pipe sewers. The northern 
arterial main is a brick sewer, egg-shaped in section, of 3ft. by 
2ft. internal diameters, and 3670 yards long. The main 
intercepting brick sewer is 1235 yards long, and comprises 149 
yards of 3ft. by 2ft. egg-shaped, 612 yards of 2ft. 9in. by 
lft. lOin. egg-shaped, and 474 yards of 2ft. barrel sewers. These 
sewers discharge into a barrel culvert 3ft. 4in. in diameter, and 
508 yards long which empties into a penstock chamber ; from 
thence the sewage is taken by two 24in. iron pipes, laid side by 
side and for the most part in embankment to the straining tanks 
at the outfall. The sewage from the districts north of the river 
flows directly on to the irrigation area by gravitation. The 
geological formations through which the trenches were excavated 
are principally members of the Oolitic group, but in the south
ward gravels of the post-tertiary period overlay the Jurassic 
rocks. The thick beds of hard stone met with in nearly all

boilers that exploded were not working in March, 1871, when 
they were placed under that company’s inspection. The in
spectors were instructed to examine the boilers as far as possible. 
The last internal examination of No. 12—the firing boiler—took 
place in 1875, and of the other boiler in 1872. It was their 
system to send their inspectors over without notice. He thought 
an improvement might be made in that system. He thought 
the boiler exploded because the plate was worn thin 
by external corrosion, and had grown too wreak to bear the 
ordinary working pressure. The plates of boiler No. 13 were 
nearly their full thickness, but the boiler was seam- 
ripped, which was a common way of exploding. Some 
parts of the plate of No. 12 boiler, produced, were 3A2- in 
in thickness, and there were other parts £in. There was 
a short length of that plate—2ft.—which was specially thin 
and which would account for the explosion. In reply to Mr. 
1'. B. Acton, he said when boilers were insured, and not merely 
inspected as those were, they examined the boiler thoroughly 
every year. A letter from the witness, dated May, 1871, 
asking for an opportunity for an internal inspection, was 
put in on behalf of the New British Iron Company by 
Mr. Acton, and in reply td which the witness said an 
examination was made. The inspection company had not 
asked for an opportunity of thoroughly examining the boilers for 
the last five years. They had internally examined about sixteen 
boilers on an average annually. Witness said that their responsi
bility was that they guaranteed inspection by qualified inspectors,

CONVERSION TABLES.
The large table which we publish this week is the first of a 

series which we hope to publish by degrees, for enabling French 
measures to be turned into English, or English into French, at a 
glance, and without any calculation whatever. Our reason for 
publishing these tables in this particular form rests on two con
victions : (1) that a very large amount of work is done by engi
neers and manufacturers in converting French and English 
measures into each other, economy in which work is therefore of 
value ; (2) that the strictest scientific accuracy in such work is 
very seldom required, and therefore the long and cumbersome 
array of figures necessary for such accuracy may very well be 
dispensed with.

The arrangement rests upon this basis, and may be explained 
in a very few words. The present table concerns measures of 
Length, and gives the means of convex-ting metres into, feet, 
centimetres into inches, and kilometres into miles, and vice, versd. 
Thus, supposing we wish to know the number of feet iix 233 
metres, we say, “ 233 metres = how many feet ?” We glance 
over the page till we find the number 233 in the number 
column, and opposite to this we find in the “Metres — Feet” 
column the number 764'4. We then simply write down for our 233 
metres, 764-4ft. It will not be once in a hundred times that we 
shall want to get a more close equivalent than this, but, if 
needed, we can still use the tables for the purpose. Thus we see 
that 200 metres = 656"2ft.; also that 300 metres = 984‘3ft., and 
therefore 30 meti-es = 98-43ft., and 3 metres — 9’843ft. Adding 
these three figures together-, we get for our result, 233 metres = 
764’473ft., which is the same result as we should have obtaiixed 
by laboriously multiplying 3‘281—the equivalent of 1 metre—by 
233.
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3N2I3.B If a number does not lie within the limits of 100 to 1000, 
given in the table, it is still easy to apply the tables to it. Thus 
if the No. of metres be 23, instead of 233, we look at the No. 230, 
or move the decimal point one place to the left in the equi
valent No. of feet, giving No. 75'46ft. If, on the other hand, the 
No. be 2335 metres, we first look at 233, we move the decinxal 
point in the equivalent one place to the right, giving 7644ft., 
we then look at No. 500, and move the decimal point in the 
equivalent two places to the left, giving as the equivalent to 5 
metres, 16'40ft. Adding these together we get 7660-4 as the 
No. of feet we require. If the oi-iginal number is not a whole 
numbei-, but partly a decimal, as 23'35, all that is necessary is to 
alter the decimal point in the result to correspond, giving 
76’604ft. Similarly the third and fourth columns can be used 
for the conversion of millimetres instead of centimetres and so 
forth.

We have only to add that the table has been compiled with 
great care by Herr C. Capito, graduate of Copenhagen, and now 
assistant to Professor Ayrton, and that we shall be glad to receive 
any hints which may render this and future tables more com
plete and valuable.
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SOUTHAM SEWAGE OUTFALL WORKS.

E. Pritchard, engineer, 27, Great George-street, Westminster, 
S.W., and 37, Waterloo-street, Birmingham. Quantities supplied 
by engineer.

Ottaway, F., Sandford Thames, Oxford
Dovener and Quisnel, Stoke, Staff......................
Rowson and Co., Stoke, Staff..................................
Smith, J. W., Westminster-chambers .. ..
Smith, G. F., Milverton, Warwick.....................
Watson, G., Southam................................................
Cunall and Lewis, Birmingham .....................
Dewill, J., Harbury .............................. .. ..
Gi-een and Son, Warwick.......................................
Law, Geo., Kidderminster ..............................
Burkett and Co., Birmingham............................
Palmer, A., Birmingham—accepted .. ..
Engineer’s estimate .......................................

N°. 12

1
£ s. d. 

.. 322(5 14 2

.. 2115 5 5

.. 1719 10 11 

.. 1600 0 0 

.. 1404 0 0

.. 1390 0 0 

.. 1246 0 0

.. 1198 0 0 

.. 1177 12 0 

.. 1139 0 0

.. 1045 0 0

.. 979 0 0

.. 1188 0 0
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THE RUABON EXPLOSION.

- and sent a faithful report of the result of such examination to the 
owners. Charles Jefferies, inspector to the Midland Steam 
Boiler and Insurance Company, said he had not the rule for 
finding the strength of a boiler at hand. The exploded boilers 
should have been examined once or twice a year. The plate 
produced was not fit for a pressure of 30 lb. It was only fit for 
a water tank. Both this witness and Coulson, his successor, 
thought they would have discovered the condition of the plates 
twelve months before the explosion, and they thought the condi
tion of the plate sufficient to cause the accident. Mr. Courtney 
Osborne Weeks, engineer to the Board of Trade, also read a 
i-eport containing a statement of the condition of the boiler, and 
the cause of the accident, as described above. The opponents 
of boiler insurance will scarcely be able to find an argument 
against insurance in this case ; the boilei-s having been under the 
inspection of the Midland Boiler Ixxsurance Company, but were 
not insured by them.

parts of the north and eastward have caused the excavations to 
be difficult and costly ; but the stone was utilised in the con
struction of the roads and the concrete carriers on the sewage 
farm.

The pumps by which the sewage at the southern outfall is 
lifted into the gravitation main are two duplicate three-throw 
lift pumps, driveir by two high pressure non-condensing 
horizontal engines of six liorse-power. The normal speed of the 
engines when working with a boiler pressure of 451b. is 100 
revolutions a minute ; and each pump working at twenty double 
strokes a minute will lift four hundred thousand gallons in 
twelve hours. The sewage on arriving at the outfall is discharged 
into settling tanks, built in duplicate, and pi-ovided with wrought 
iron strainers ; passing from thence tlie liquid sewage is conveyed 
in a concrete carrier to the land prepared for iri-igation. On 
arriving at the laird prepared for the reception of the sewage the 
earner divides into two smaller ones from which the sewage is 
distributed over the irrigatioxx area by land cari-iers. The larger 
concrete cai-rier is 1098 yards in length, and has a water-way of 
6'5 superficial feet. The two smaller carriers are 2159 yai-ds 
long, and have a sectional area of 4-8 superficial feet. The 
irrigation channels are 12in. wide at the top, 6in. at the bottom, 
and are 6in. deep. All the carriers are laid in hoi-izontal lengths 
with sluices and drops at every change of level. The soil on the 
ii-rigation area is of a light alluvial character overlying silt, and 
has a natural filtration and drainage of 4ft. As the farm is 
situated near the Bedford Level, and within, the protection bank 
of the North Level Commissioners, the effluent water is not 
allowed to be can-ied off by their drains, except iix dry seasons, 
and must consequently be lifted over the Noi-th Bank into the 
New Cut of the river Nene. This is effected by two 12in. 
centrifugal pumps, driven by two 25-horse power high pressure 
condensing enghxes. The normal speed of the engines is sixty 
revolutions per minute, with a boiler pressure of 60 lb. The 
cylinders are lft. 4in. diametei-, and the stroke, 2ft. The fly 
wheels are 10ft. in diametei-, and weigh two tons. Each pump 
when making 400 revolutions per minute will deliver over the 
bank one million six hundred thousand gallons in six hours. 
The boilers are Galloway’s patent with shells. 18ft. long by 6ft. 
diameter.

The Steel Trade.—The great increase in the manufacturing 
capacity both of Europe and America has alone prevented that 
return to high prices which the present demand would have caused; 
and as, on both sides of the Atlantic, factories are being still further 
extended, the same counteracting cause will have effect for some 
time to come. A year ago, the total output capacity of steel rails 
in England was rather more, and in America rather less, than 
750,000 tons per annum, while now, with the works already in 
operation or ready to commexxce at short notice, the total in each 
country is about a million tons. In America the present demand 
for steel rails is so considerable as to tax severely the supplying 
power available, and the product for at least six months forward is 
already sold. A deficiency does not at first result in the importa
tion of rails from Europe, bixt in the supplementing of that depart
ment of manufacture which falls behind. Thus, while the demand 
for raw material is generally sufficiently met by Italian or Spanish 
ores, Bessemer pig iron has to be imported when the local blast- 
furixaces prove insufficient, and, in other cases, when the blooming 
mills cannot keep pace with the converters or with the rail mills, 
a considerable import of blooms from Europe takes place. This is 
the case at present, not only for rail making, but also for supplying 
those smaller steel works which make plates, wire, and other 
miscellaneous goods, with the blooms and billets the large convert
ing works are at present too bxxsy to supply. If the rail mills. in 
America cannot meet the demands of purchasers during the coming 
year, it is yet an opeix question whether the deficiency will be made 
up by imported steel rails, or by home-made iron rails, or by iron rails 
from Em-ope. Both in Europe and America the different modes of 
making steel are findingtheirproperixlace. The Siemens process, with 
all its acknowledged merits, cannot compete with the quicker 
Bessemer converters for so cheap a commodity as steel rails. In 
England, steel woi-ks constructed with the Siemens open-hearth 
plant are not working on rails, but are making ship plates, railway 
tires, axles, and other similar articles, or are stopped altogether; 
while in America the Siemens process has hardly been applied at 
all to rail making, and the Siemens furnaces, with or without 
the Pernot modification, are confined entirely to the smaller 
industries, and are foixnd extremely convenient for using up the 
Bessemer scrap. Both in England and America the circumstances 
of locality and ti-ansport are acquiring enhanced importance in the 
competition of ti-ade; but while in England even a short land 
carriage is a disadvantage, in America works unfavourably situated 
for material are compensated by their contiguity to local consumers, 
—Matlicson and Grant's Engineering Trades' Report.

PETERBOROUGH CORPORATION SEWERAGE 
WORKS.

The sewerage works now completed for the Corpoi-ation of the 
city and borough of Petei-borough, involved the construction of 
thirteen miles of brick and pipe sewers, with the necessary man
holes, ventilatoi-s, flushing arrangements, and penstocks ; the 
construction of duplicate tanks for the straining of the 
sewage at the outfall and two miles of concrete carrier ; the 
pi-eparation of 96 acres of land out of a farm of 300 acres 
purchased by the Corporation for the utilisation of the sewage by 
irrigation ; the ei-ection of two pumping stations, with the 
necessary machinery ; and the erection of two cottages.

The sewage from all parts of the borough is brought together 
and discharged at one outfall. It is conveyed by the water- 
carriage metliod on the sepai-ate system. As about seven-eighths 
of the entii-e population of the borough dwell on the north side 
of the river Nene, it is consequently in this portion that the 
largest and most costly sewers are constructed; but the 
peculiar situation of the southern district x-enders the convey
ance of the sewage to a suitable outfall a matter of considerable
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place, and the metal boils. When the carbon has been reduced 
down to '08, the ebullition ceases, the cinder or slag “drops,” and 
the metal solidifies, and, as the puddlers term it, “ is brought to 
nature” during the third period. During the first part of the 
third period the damper is raised, and the metal which extends 
above the slag is exposed to an oxidising flame. The phosphorus 
is either sweated out of the metal by liquidation or is oxidised by 
the fluid cinder ; in either case, it being oxidised to P2O5, it again 
enters the slag as a phosphate of iron ^FeO.PaOj). There being 
no free silicic acid or carbonic oxide in the slag during this third 
period, the phosphorus remains in the slag until the metal is with
drawn ; hence Rodgers’ puddling process, when properly con
ducted, is a true basic dephosphorising process, being conducted in 
the presence of a highly basic slag, and in the absence of C.O. or 
free silicic acid.

As phosphorus, silicon, and carbon tend to reduce the fusion 
point of iron in degree to the amount of these elements which the 
metal contains, it follows that the fusion point of iron is greatly 
raised by the diminution of these elements, and this is the 
that the iron solidifies during the third period of the puddling pro
cess. In the Bessemer and open-hearth processes the temperature 
is kept high enough to hold the metal in a fluid condition after the 
elimination of phosphorus, silicon, and carbon, but at the high 
temperature required, Rodgers’ basic lining—oxide of iron—-is 
fused also, and for this reason the Bessemer converter and the 
open-hearth have heretofore been lined with a silicious material. 
The new basic dephosphorising process, by which iron and steel 
may be desiliconised, decarbonised, and dephosphorised, and yet be 
retained in a fluid state, so as to cast it into ingots of 
or of steel, is conducted in a metal chamber lined with lime, 
which is a basic material, it being the oxide of the metal 
calcium. By means of a lime lining the required temperature to 
keep the metal fluid may be employed with but little waste of the 
lining; and when the lining does waste, it being of a highly basic 
character, it tends to form a highly basic slag. When the Besse
mer converter is furnished with a lime lining, and the metal is 
blown in the presence of a highly basic slag until the silicon is 
oxidised to silicic acid, and this acid unites with bases forming 
silicates, and the blow is continued until the carbonic oxide dis
appears, and the metal is further blown in the presence of a highly 
basic slag, and in the absence of free silicic acid and carbon oxide, 
the phosphorus is rapidly oxidised to P2 03, which enters the slag, 
and uniting with oxide of iron, remains there as a phosphate of 
iron (2FeO.P2Os), and the silicon, carbon and phosphorus are 
entirely eliminated from the metal. When the slag is of a highly 
calcareous basic character, the phosphate of iron may be decom
posed and a phosphate of lime formed (CaO.P2Os). When the 
phosphorus exists in the slag as a phosphate of iron, if carbonic 
oxide be present, it will rob the phosphate of its oxygen, forming 
carbonic acid, and the iron and phosphorus unite as a phosphide of 
iron, and return to the metal. But when the phosphorus exists 
in the slag as a phosphate of lime, carbonic oxide will not 
reduce it. If, however, silicic acid is present in a free state, 
it will rob the phosphate of its base, forming a silicate of lime, and 
the carbonic oxide will rob the acid of its oxygen, and the phos
phorus is returned to the metal. In the practice of the basic 
dephosphorising process in the Bessemer converter, the silicon, 
carbon, and phosphorus are entirely removed, and the metal is 
very nearly pure iron. If a small quantity of ferro-manganese or 
ferro-silicide is then added to partly reduce the oxygen, and the 
metal is cast into ingots and rolled, it will be found to possess a 
highly fibrous character, much superior to fibrous wrought iron 
made by the puddling process ; and if sufficient ferro-manganese or 
ferro-silicide is added to thoroughly deoxidise the metal, when 
rolled it will be found to possess a fine crystalline texture. In both 
these cases the ingot iron so made will be very ductile. When 
ingot steel is desired, the metal, when desiliconised, decarbonised, 
and dephosphorised, should be removed from the slag, and then 
deoxidised and recarbonised in the usual manner.. When an open- 
hearth is furnished with a lime lining, and the metal is held at a 
high temperature in the presence of a highly basic bath, until the 
silicon and carbon are eliminated, and the silicic acid is engaged as 
silicates, and the carbonic oxide disappears, and the slag is still 
sufficiently basic, the phosphorus is rapidly eliminated, and 
remains in the slag as a phosphate of iron ; the metal may then be 
treated with ferro-manganese or spiegel for deoxigenisating and 
recarburetting it.

In both the Bessemer and the open-hearth practice it is desirable 
that the metal should be removed from the presence of the plios- 
plioritic slag before the ferro-manganese or spiegel is added, as the 
chemical reactions which take place when these elements are added, 
tend to carry a portion of the phosphorus from the slag back into 
the metal. The quantity of slag required will depend on its degree 
of basic purity and on the amount of silicon and phosphorus to be 
eliminated, the essential requirement being that the slag shall 
possess sufficient basic material to engage all the silicic acid as 
silicates, and all the phosphoric acid as phosphates. To secure 
these requirements in excess, the weight of' the slag will range 
from 25 to 30 per cent, of the weight of the metal. In the economy 
of the new basic dephosphorising process, it is desirable to produce 
metal for this process containing as little silicon as practicable, so 
as to prevent the appearance of silicic acid in the slag so far as 
possible. And as the reduction of silicon is a reduction of the 
source of heat, it is desirable to increase the percentage of phos
phorus in the metal in proportion to the heat units withdrawn by 
the reduction of silicon. Therefore the most desirable metal for 
the new basic dephosphorising process is that which is low in silicon, 
and containing from 2 to 3 per cent, of phosphorus.

When metal containing 2 per cent, of phosphorus is treated in a 
lime-lined converter, and in the presence of 25 per cent, of a highly 
calcareous basic slag, the slag when withdrawn will be found to 
contain 18 '32 per cent, of phosphoric acid to weight of slag, or 4'58 
per cent, of weight of the metal. In order to obtain a metal from 
any class of ores, suitable for the new basic dephosphorising 
process, containing a minimum of 2 per cent, of phosphorus, and 
to economise the cost of the basic calcareous slag, it is proposed 
to use this calcareous pliosphoritic slag as a flux in the blast 
furnace in place of so much limestone. When this slag containing 
18'32 per cent, of phosphoric acid is used in a blast furnace in 
proportion to J ton of slag to 1 ton of metal produced, the phos
phate is reduced by the carbonic oxide and silicic acid to a phosphide, 
and the metal produced will contain 2 per cent, more phosphorus 
than was obtained from the ores from which the metal was 
smelted. Thus the phosphorus which is utilised by oxidation for 
the development of caloric essential to keep the metal in a highly 
fluid condition in the basic converter, is again utilised by its redue- 
tion in the blast furnace, securing economy and an absolute 
control of the production of a minimum of 2 per cent, 
of phosphorus in the metal made from any class of iron 
ores; which is desirable, as it is more convenient and prac
ticable to elimininate 2 per cent, of phosphorus from the metal by 
the basic process than it is to dephosphorise a metal containing 
but one-tenth of that amount of phosphorus and 2 per cent, of 
silicon. The essential requirements of dephosphorisation having 
been determined as set forth, i.e., the oxidation of phosphorus in 
the presence of a highly basic slag, and in the absence of free silicic 
acid and carbonic oxide, it is proposed to dephosphorise molten 
metal flowing from a blast furnace by treating it at a low tempera
ture in the presence of a highly basic slag, and withdrawing the 
metal from the slag after it is dephosphorised and before the oxida
tion of the carbon takes place, and running the oxidised metal into 
pigs, or taking the metal and treating it in the acid Bessemer con
verter, or in an acid-lined open hearth. It is also proposed to 
dephosphorise molten metal direct from the blast furnace as before 
described, then running it, minus the slag, into an open hearth, and 
there desiliconise it down to *025, and then withdrawing the dephos
phorised metal and running it into pigs. Such a metal would be 
low in phosphorus, high in carbon, and practically free from silicon, 
and would be a superior chilling iron for the production of 
chill rolls, car wheels, and most excellent for gun metal,

and malleable castings, and all foundry purposes. It is also pro
posed to desiliconise and decarbonise metal in the acid Bessemer 
converter, and then run it minus the silicious slag into a basic- 
lined converter or open hearth and there dephosphorise and refine 
it, and then run the metal, minus the phosplioritic slag, into a 
ladle and deoxigenise and recarbonise it in the usual manner, and 
cast it into ingots. Having explained the distinguishing character
istics of the old processes, and the essential requisites to dephos
phorisation possessed by the new basic process, 1 will now venture 
a few predictions as to “what we may expect from it.” The 
basic dephosphorising process will eliminate all the silicon, carbon, 
manganese, and phosphorus contained in the metal and produce 
nearly pure wrought iron. As the fibrous character of wrought 
iron is caused by oxide of iron being inter-stratified in alternate 
lamina with the iron, and as the molten metal in the basic con
verter will, at the end of the blow, be somewhat oxidised, if a small 
quantity of ferro-manganese be added to it, but not in sufficient 
quantity to reduce all of the oxygen, the ingot iron produced by 
the basic dephosphorising process when rolled down will exhibit a 
highly fibrous texture and possess in a superior degree the properties 
of ductility, malleability, and welding, which are possessed 
by the best Swedish or Norway iron—therefore the importation 
of such irons will cease when the basic wrought iron is put upon 
the market, as the latter will be better and cheaper. And as pig 
metal designed for the basic dephosphorising process may be made 
from the cheapest class of ores, smelted in a blast furnace in which 
a hot blast of the highest volume and temperature is employed, the 
metal will be of the cheapest class produced; and as such metal, 
whether white, mottled, or grey, can be put into fibrous wrought 
iron at less cost by the new basic dephosphorising process than it is 
now, or can be, put into puddled bars by the puddling process, we 
may expect that the history of the puddling process will be closed 
at an early day. By incorporating with the basic metal just suffi
cient ferro-manganese to thoroughly deoxidise it, the ingot iron 
when rolled down will possess a fine crystalline texture, and yet be 
tough and ductile. Thus it is conceived that the fluid basis 
dephosphorising process will not only produce a superior quality of

THE BASIC DEPHOSPHORISING PROCESS ; 
WHAT IT IS, AND WHAT MAY BE EXPECTED 
PROM IT*

By Mr. Jacob Reese.
A SLAG is said to be basic when it is composed of metallic 

oxides ; or, in other words, when the base of the slag is a metal, 
the slag is said to be basic. Oxide of iron, and oxide of calc am, 
are true basic oxides, and 'form highly basic slags. A slag is said 
to be acidulous when it is composed of a metalloid, such as silicon, 
phosphorus, or sulphur, oxidised to silicic acid, phosphoric acid, or 
sulphuric acid, and these acids combine with _ ase forming 
silicates, phosphates, or sulphates. When these~compounds are 
present in a slag in a large degree, it is said to be of a highly acid 
character. When a metallic process is conducted 11 
of a highly basic slag, it is called a basic process; ana when it is 
conducted in the presence of a highly acid slag, it is called an acid 
process. The process by which the ancient Romans and Britons 
made their iron is known as the Catalan process. It was conducted 
in an open chamber; surrounded on all sides and the bottom with a 
lining of charcoal dust. The fuel was used in this metal chamber 
admixed with Jlie iron’ ore and metal. The slag present in this 
metal chamber and produced by this process was principally 
posed of oxide of iron ; hence the Catalan was and is a basic process.

The blast furnace is lined with stone or brick, both of which are 
highly acidulous ; and although limestone is used as a flux, owing 
to the silicious character of the ore and ash of fuel, the slag is of 

acid character, as will be seen by the following analysis :—
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58Silicic acid..............

Lime.....................
Alumina ..............
Magnesia..............
Manganese..............
Oxide of iron ..

Hence, the blast furnace process is an acid process. Henry Cort, 
who invented the puddling process, was the first to separate the 
fuel from the metal chamber; he lined his metal chamber with 
sand—silicic acid—the slag was highly acidulous, and Oort’s puddling 
process was an acid process. Dr. Roebuck, the inventor of the 
refinery fire, lined the metal chamber with cast iron water boshes. 
The fuel was admixed with the metal. The refinery slag was 
highly basic, as is shown by the following analysis

Oxide of iron ..........................................................
Silicic acid.................................................................
Alumina .................................................................
Magnesia .................................................................

Hence the refinery process was a basic process.
Samuel Rodgers improved Oort’s puddling process by putting an 

iron bottom and iron plates into the puddling furnace, and lining 
the metal chamber with oxide of iron instead of sand. The follow
ing analysis of the slag shows it to be highly basic

Oxide of iron ..........................................................
Silicic acid.................................................................
Alumina .................................................................
Magnesia .................................................................

Hence Rodger’s puddling process is a basic process.
The Bessemer process, invented by Henry Bessemer, is conducted 

in a converter which is lined with ganister—a highly silicious sub
stance. The slag produced is composed of the following -

Silicic acid...............................................................................
Lime ......................................................................................
Protoxide of manganese ...................................................
Alumina .. ........................................................................
Magnesia...............................................................................
Oxide of iron ........................................................................

It is a silicious slag because there is not sufficient basic material to 
engage all the silicic acid as silicates. And the Bessemer process 
is an acid process. In the open-hearth process the metal chamber 
is lined with sand. When metal and scrap are used the slag is 
highly acidulous, and the metal and scrap open-hearth process is 
an acid process. When iron ore is used in the open-hearth in con
siderable quantity, the slag is neutral; and the ore and metal 
open-hearth process may be classed with the basic processes. We 
therefore have as

Basic Processes.
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steel containing any degree of carbon, chemically combined, from 
*01 to 2 per cent., but it will also produce wrought iron, both fibrous 
and crystalline, of a quality superior to any produced heretofore 
by any other process. And as the degree of expansion and con
traction between any given temperatures will be increased in 
proportion to the amount of carbon contained in a metal, 
and as the fluid basic dephosphorising process is capable of 
producing ingot iron free from carbon, we will be able to produce 
by this process a superior quality of wrought iron possessing all the 
essential characteristics required for structural purposes. Believing, 
as I do, that graphitic carbon is held in the pores of the physical 
structure, and that the portion of carbon which is said to be 
chemically combined is held in the pores of the chemical structure, 
the most pure iron, having its pores empty, when recarbonised will 
take up a greater amount of carbon and exhibit greater elasticity 
and resilience than less pure iron so carburised. Hence we may 
expect to produce by the basic process spring steel of a superior- 
quality. As the most pure iron will take up the largest amount 
of chemically combined carbon, or in other words will accommodate 
more carbon in the chemical pores, when such iron is highly car
burised the steel will be harder and the texture more dense ; there
fore we may expect to produce moldboards, land sides, plough points, 
and other agricultural steels of superior quality by the basic 
dephosphorising process. As pure iron is silver white, of a very 
agreeable, mild, and at the same time brilliant lustre, steel pro
duced from such iron will possess a finer texture and be capable of 
exhibiting a higher polish and a more beautiful lustre than iron or 
steel of less purity. Hence we may expect to produce steel for 
cutlery, cutting tools, and other polished work of a superior quality 
by the basic dephosphorising process. The new process will pro
duce rails of ingot iron or of any degree of carburisation desired, 
and I believe that rails containing *60 to *75 of carbon made by the 
basic process will be stronger, tougher, and wear double the tonnage 
of rails now made by the Bessemer acid process. The basic process 
will produce better iron for tin-plate, for galvanising, for stamping, 
and drop forgings than has ever been produced by any other process. 
It is proposed to produce pure iron by the basic process and then 
re-carburise it by infusing plumbago into the metal and thus avoid 
the reactions which take place in re-carburising by the use of ferro
manganese or .spiegel. Basic steel may be produced by this method 
possessing the peculiar characteristics of tool steel. Pig metal for 
the basic process may be made from all kinds or qualities of iron 
ore, but for reasons before mentioned it is desirable that the metal 
produced shall be low in silicon, and contain not less than 2 per
cent. of phosphorous. Hence by the utilisation of pliosphoritic 
ores the centre of greatest production of iron and steel may adjust 
itself to the economy of the basic process.

In the economy of the basic process the blast furnaces and the 
converters, or the open hearths, will be located near each other, so 
as to save fuel and freight on the pliosphoritic slag. The metal 
produced by the basic process being in a fluid condition, it may be 
cast into ingots of any desirable shape ; and as mechanical opera
tions will be employed to work these forms in large masses, the old 
rolling mills may not prove economical. As ingots designed for 
plates may be cast of any desired width, and as the ingots will be 
reduced to plates principally by automatic process of rolling, nail 
plates, tank and ship plates, will be produced at less cost than such 
are now produced by the old processes. In conclusion, I believe 
that the fluid process, i.e., the Bessemer and open hearth, with the 
basic dephosphorising improvement, will, in time, supersede all 
others for the production of iron and steel, and will ultimately 
enable the United States to become the greatest exporter of iron 
and steel in the world.

As the priority-of invention relating to all the essential featiu-es 
requisite to the new basic dephosphorising process is now in litiga
tion in the cases known as “ Reese v. Thomas,” until the priority 
of invention is determined it will not be known whether myself or 
Thomas and Gilchrist will control the new basic dephosphorising 
process in the United States. For this reason I have given this 
paper a general charcacter, and have carefully avoided reference to 
the claims of invention.
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The dephosphorising problem may be summed up in these words : 
The phosphorus must be oxidised to phosphoric acid P2 05, in the 
presence of a basic slag, in order that the acid so formed may unite 
with and be held by a metallic base as a phosphate of lime or a 
phosphate of iron. And as silicic acid decomposes a phosphate of 
lime or a phosphate of iron, and carbonic oxide decomposes a phos
phate of iron, the slag must be of a highly basic character in order 
that all the silicic acid formed by the oxidation of silicon shall 
combine with and be engaged in the slag as silicates. And in order 
to avoid the reduction of the phosphate by carbonic oxide, the 
dephosphorisation must take place in the presence of a highly 
basic slag, and in the absence of carbonic oxide. In the acid pro
cesses before mentioned, as the blast furnace, Cort’s puddling, 
Bessemer converter, and the open-hearth with metal and scrap, the 
silicic acid and carbonic oxide reduce the phosphate to a phos
phide ; and as a phosphide has a greater affinity for the metal 
than for the slag, the phosphorus is returned to the metal. In 
the blast furnace, however, an additional reaction takes place 
under the following conditions :—Carbonic oxide being always 
present at the zone of reduction, where the ores are deoxidised, 
the phosphorus accompanies the metal as a phosphide of iron. 
In case where the slag in the hearth does not contain over 40 per 
cent, of silicic acid, and does contain GO per cent, of basic material, 
the silicic acid being held as silicates, the oxide of iron contained 
in the slag in the free state will oxidise a portion of the phos
phorus, which, uniting with oxide of iron or lime, will form a 
phosphate of iron, or a phosphate of lime, and exist in the slag 
in the hearth of the furnace below the zone of carbonic oxide; 
under these conditions a partial dephosphorisation of metal takes 
place in a blast furnace working on black cinder. The degree of 
phosphorus thus taken up by the slag will depend upon its basic 
character and its ability to hold the phosphorus as a phosphate.

In the old basic processes—the Catalan process and the refinery 
process—the fuel being admixed with the metal, carbonic oxide 
was always present; hence the phosphate could not exist, even in 
the highly basic slag, and dephosphorisation was impossible. In 
the basic open-liearth dephosphorisation takes place before the 
elimination of carbon commences, if the pliosphoritic slag is 
removed, and also after the carbon lias been consumed and carbonic 
oxide disappears. In Rodgers’ basic puddling process the chemical 
reactions are divided into three periods: first, the melting 
period; second, the boiling period; third, the solidifying period. 
During the first period the metal is melted and the oxide of iron 
is admixed and melted. The chemical reactions which occur in 
this period are the oxidation of phosphorus, and of silicon and 
their removal from the metal to the slag. As there is no gas 
evolved from the oxidation of these elements the metal remains in 
a state of rest, except so far as agitated by the puddler’s tools. If 
the slag be tapped off just before the close of this period, it will be 
found to contain from 70 to 80 per cent, of the phosphorus 
previously contained in the pig metal. But if the slag remain 
with the metal until the silicon is reduced down to *02, the second 
period commences, the carbon'is oxidised to carbonic oxide, which, 
passing upward through the slag, attacks the phosphate and 
reduces it to a phosphide, and, as a consequence, all the phosphorus 
removed from the metal during the first period, and permitted to 
remain in the slag, is returned to the metal during the second 
period. As the chemical reaction during the second period is the 
oxidation of carbon to carbonic oxide (C.O.), ebullition takes

* Paper road before the Engineers’ Society of 'Westorn Pennsylvania, 
U.8.A., December 21st, 1880.

Blast furnace 
Cort’s puddling 
Bessemer
Open hearth metal and scrap

Yorkshire Freemasonry.-—At a monthly meeting, on Thursday 
last, of the General Committee of the Royal Masonic Institution 
for Girls, Florence, daughter of the late Brother James, of Ripoi 1, 

placed on the list of candidates for election in April next. At 
this election there will be 28 candidates, of whom only 15 can be 
elected.—See Engineer, 11th May, 1877.

The Institution of Civil Engineers.—On the 30tli of Novem
ber, 18G2, this society consisted of exactly 1000 Members of all 
classes, now there are on the books eighteen Honorary Members* 
1231 Members, 1335 Associate Members, and 509 Associates, besides 
G8G Students, in all 3839. Two years ago the bye-laws were so 
amended as to allow of the separation of the professional from 
the non-professional Associates, the former being designated 
Associate Members, and the latter retaining the simple title of 
Associate.

Social Gathering of Scotch Engineers.-—A social gatherifag 
of Scotch foremen and marine engineers, representing the principal 
firms at the East-end of London, and the various inail companies* 
took place on Thursday evening at the Old Commodore, High-street* 
Poplar. The chair was taken by Mr. Ferrie, the! vice-chair being 
occupied by Mr. Macfarlane, betweeh forty and fifty gentlemen 
sitting down to supper. The various loyal and patriotic toasts were 
heartily responded to, but that of “Absent friends ” was reserved 
with especial favour. During the evening a selection of Scottish 
and humorous vocal and instrumental music was given by various 
gentlemen.

was



NOTES AND MEMORANDA.
An instrument for measuring the amount of electric current 

flowing through a circuit, or the number of webers that have been 
supplied, is the subject of a recent patent by Mr. Edison.

According to the records of the rainfall in the Severn valley 
for the last twenty-two years, it appears that there has been a pro
gressive increase ; in the first five years the mean was 24in,, in the 
last over 29in.

In making some experiments on the compressibility of oxygen 
gas, M. Amagat used mercury for transmitting the pressure, and 
found that the absorption of the gas by the mercury even at high 
pressures and temperatures is almost insensible.

Munich has now a population of no fewer than 228,000 in
habitants. In 1875 the number was 193,000. In 1801 it amounted 
to 40,000 souls. In 1830 the number was 77,000; in 1840, 95,000 ; 
in 1852, 100,000 ; in 1861, 148,000; and in 1871, 109,000.

M. Colladon lias pointed out that a poplar or other tall tree 
may, if its roots strike into damp soil, serve as a lightning-con
ductor to protect a house; and he thinks he has verified this con
jecture by examination of a number of individual cases of 
lightning-stroke. In the case, however, where the house stands 
between the tree and a piece of water, a pond or a stream, the 
shortest path for the lightning from the tree to the wet conductor 
may be through the house.

The annual rate of mortality, according to the most recent 
weekly foreign returns, was per 1000 in Calcutta 41; Bombay, 30 ; 
Madras, 39; Paris, 20; Geneva, 10; Brussels, 21; Amsterdam, 
23 ; Rotterdam, 22 ; The Hague, 24 ; Copenhagen, 24 ; Stockholm, 
31; Christiania, 11; St. Petersburg, 38; Berlin, 21; Hamburg, 
20; Breslau, 25; Munich, 25; Vienna, 23; Buda-Pestli, 30; 
Rome, 34 ; Naples, 24 ; Turin, 27 ; Venice, 27 ; Lisbon, 33 ; Alex
andria, 40 ; New York, 32 ; Brooklyn, 23 ; Philadelphia, 23 ; and 
Baltimore, 24.

M. de Mollins, of the Societe Industrielle du Nord de la 
France, has communicated a paper on the means of purifying the 
rivers now polluted by the acid refuse thrown into them from fac
tories in which wool and hah' are treated, by diluting and passing 
the diluted refuse through lime and sulphate of iron, through 
lime and the ferric solution obtained by the action of dilute acid 
on old iron, or through lime alone. From one dye works alone 
in Frankfort-on-the-Maine from 100 to 1000 kilos, of sulphuric 
acid, at 00 deg., pass into the river per day.

The Austrian Metallurgical Department has recently published 
the statistics of production of mines and metallurgical works for 
1879. The greatest yield in mining matters has been in lignite, 
which amounted to 79,059,352 cwt.; coal, to 53,780,040 cwt.; 
ore, 0,282,409cwt.; manganese, 34,333 cwt.; graphite, 114,909 cwt. 
The production of metals in metric cwt. was as follows :—Pig iron, 
2,559,531; foundry pig, 298,864; silver, 295,350; lead, 59,803; 
litharge, 32,012; zinc, 32,807; quicksilver, 4285; copper, 2582; 
tin, 332 ; antimony, 846.

The first Englishman known to have been a bell-founder by trade 
lived in 1284, when he made four bells for the cathedral church of 
Exeter, none of which remain ; and one which is dated 1296 is the 
most ancient identified in England. A very old bell is still hanging 
in the steeple of Cold Ashby Church, which bears the date of 1317. 
In Leicestershire, 140 of the early period have been found ; so that 
there is only a difference of three old bells between the two counties. 
Northamptonshire does not seem to have boasted of a bell-founder 
till the end of the sixteenth century, being thus about one hundred 
years later than Leicestershire. Many of the Northamptonshire bells 
were made by Newcombe, of Leicester, the two which hang beside

Maria,” at Cold Ashby, being by him, with the inscription,
Newcomb,” of Leicester, made me, 1000.”
Mons. A. Angot proposes a new formula for calculating altitudes 

from barometric observations. The existing method is found to be 
defective, since its results exhibit an uncertainty that varies with 
the season, an elevated station appearing to be higher' by day and 
in summer than at night or in winter. The formula proposed by 
M. Angot gives the difference in altitude by calculating directly 
the height of each station above an imaginary plane at which the 
barometric pressure is 700 millims. No empirical coefficients 
needed in this case, the standard constants of Regnault and others 
for air and aqueous vapour being taken. M. Angot has, says 
Nature, recalculated from his formula a new set of tables, 
involving all the corrections that must be applied to the older 
tables of the Bureau des Longitudes.

According to Herr W. Birsch, a German process of enamelling 
cast iron vessels is as follows After pickling and cleaning the 
vessels, they are covered with a ground made as follows : Quartz 
50, fluorspar 7'5, and borax 22'5 parts fused together. Of this, 
10 parts, 6'5 to 12'5 of quartz, 4 to 0'5 of clay, and ‘5 of borax 
are ground in a wet mill, with an addition of 2'5 clay and '00 
borax. This .is laid on and burned, forming a yellowisli-brown 
mass. For the outer coating 2'5 powdered fluorspar, 1 zinc-white, 
4 '75 tin oxide, '75 bone ash, and "03 to '5 smalt are well mixed. 
Of this 9 kilos, are mixed with 10 of fine-ground fluorspar, 9’5 
borax, 3‘25 soda, and 1‘25 to 1‘5 nitre, and the whole fused to
gether. The product is powdered, and 30 kilos, of it are wet 
ground, with six cups of about 140 c.c. of white clay, and ‘3 of 
zinc oxide. This is laid on and burned, completing the work.

In. the course of further correspondence on semi-distillation of 
coal in gas making, so as to provide a smokeless fuel for London, 
described in this column in our last impression, Mr. Scott- 
Moncrieff says that the scheme has been carried out in practice at 
a gas work* to which he refers. When it was found that the appa
ratus for making gas on an extraction of six horns was insufficient 
for supplying the wants of the long winter evenings, the distillation 
was. stopped when gas had been removed to the extent of 5000 
cubic feet per ton. The larger quantities obtained from the coal 
per unit of time, and the superior illuminating power obtained per 
unit of volume tided over the difficulty and rendered the existing 
plant. sufficient. No practical obstacles were discovered in dis
charging the retorts. He does not think the difference between 
extraction of 5000 and 3333 cubic feet per ton would, make a 
material change in this respect. The fuel resulting from a uniform 
extraction of 3333 cubic feet per ton is practically smokeless if it 
is taken hot from the retorts and immediately quenched with water.

In duplexing long submarine cables it is found, says the 
Electrician, that one great point to be aimed at is to carefully 
reproduce in the artificial cable which balances the working cable 
an exact imitation of the first three hundred miles or so at each 
end of the working cable, both as regards, the resistance and 
electrostatic capacity of each consecutive mile of cable in its 
proper relative position ; and for this purpose the “ section books ” 
containing the tests of each mile of cable before it is added to the 
cable are consulted, and the artificia resistances and inductive 
resistances forming the artificial one made to correspond, the 
remaining portion of the working cable being represented in the 
artificial cable more in the gross than in exact detail. This shows 
that the labour expended on the careful compilation of exact tests 
during manufacture is not thrown away, but is becoming of 
increased importance. So sensitive is the balance to this exact 
representation of the first few hundred miles of cable that even a 
slight decrease in insulation at one spot within that distance can 
only be rebalanced by a similar decrease of insulation at exactly a 
corresponding spot along the artificial cable, and this seems to open 
out a new and accurate method of determining the distance and 
magnitude of a small fault of insulation. In fact, for finding the 
distance of a fault in a cable we should have for one side of the 
bridge an artificial cable having electrostatic capacity and resist
ances exactly similar to the cable under test when perfect.
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MISCELLANEA.
A USEFUL index to the technical literature of each month is 

published in Glaser’s “ Annalen fuer Gewerbe und Bauwesen.”
The Royal Agricultural Society proposes to hold its annual show 

at Reading in 1882. Reading is considering and encouraging the 
idea.

The engines of the cable-laying steamship Kangaroo recently 
ran the 9500 miles from New Zealand to St. Vincent without 
stopping.

The Hydraulic Engineering Company’s offices in London and 
Paris have been removed to more convenient premises, as follows : 
London, Palace-chambers, 9, Bridge-street, Westminster; Hull, 
Macliell-street; Paris, 10, Rue Laffitte.

Messrs. Ransomes, Sims, and Head, the well-known agricul
tural engineers, Orwell Works, Ipswich, announce that, from the 
1st inst., the style and title of their firm will be Ransomes, 
Head, and Jefferies, the partnership of Mr. W. D. Sims having 
expired, by effluxion of time, on December 31st.

The Skeldergate Bridge at York, which was illustrated in mu 
impression for the 11th May, 1877, has been opened to foot passen
gers, and the opening for general piuposes will take place in the 
present month. The foundation stone was laid in June, 1878, and 
the cost of the bridge and approaches will be between £50,000 and 
£00,000. Mr. Geo. Gordon Page, C.E., is the engineer.

On Monday evening last the workmen of the Streethouse 
Colliery of the firm of Hy. Briggs, Son, and Co., together with a few 
other friends, assembled in the Streethouse day-school, where Mr. 
James Tears, on behalf of 164 subscribers, presented Mr. Alexander 
Alexander with a handsome address and a purse containing £30 in 
gold, as a small expression of their esteem and affection, and their 
regret at his removal from the colliery where he has during the 
past eight years occupied the position of colliery engineer.

The first application in Glasgow of electricity to street lighting 
in a permanent form took place on the evening of the 3rd inst. at 
the new Herald buildings, Buchanan-street. The proprietors have 
also contracted with Messrs. Anderson and Munro, electric engi
neers, Glasgow, to light up the • public offices and the composing 
rooms of the Herald and the Evening Times by electricity. The 
Gramme machines are used, driven by a gas engine. The electric 
lamps are those invented by Mr. Brockie, formerly of Glasgow. 
They were described in our Abstract of Patent Specifications 
No. 3771, 1879.

The Custom-house retiuns show that during last year the 
shipment of pig iron from the port of Middlesbrough amounted to 
900,744 tons, or 145,181 tons in excess of the quantity shipped in 
the previous year. Out of this quantity not less than 285,259 tons 
were shipped to Scotland, while the amount sent to the United 
States of America for the whole of the year was only 90,087 tons. 
The shipments to France, Germany, and Belgium were much above 
the average last year ; and the total quantity sent out of the port 
is the highest by far that has been shipped in any one year in the 
history of the trade in the north.

What will Mr. Standfield and others say about the oppressed 
inventors, when they read that the applications for patents for 
inventions during 1880 were more numerous than in any previous 
year, having reached -5517. In 1879 the number was 5338, while 
in 1878 they amounted to 5343. With a few slight fluctuations, 
there has been a steady increase of business since the passing of the 
Patent Law Amendment Act in 1852, when a very sudden and 
extensive upward tendency manifested itself. In 1850 the number 
of patents granted reached 523 only ; in 1800 the applications were 
3190, and in 1870 they had increased to 3405.

The changes which are gradually taking place in the mode and 
direction of thought of the natives of some parts of India is 
perhaps indicated by the appearance in Marathi language of a 
small ‘ ‘ Treatise on the Locomotive in Theory, History, and Prac
tice.” It is by Vishnu Cliimnaji Karve, the station-master at 
Sanawad, of the Holkar State Railway, and he modestly only 
claims for his work that it is a compilation. He has written it for the 
advantage of the Marathi members of the Railway Service, and it'will 
no doubt find many readers. It is fully illustrated with engravings 
and etchings sufficiently well executed, and the author deserves 
every encouragement.

A company is being formed to work the marble deposits at 
Caswell Sound on the west coast of Otago, New Zealand. The 
marble is said to exist in practically inexhaustible quantities, and 
consists of the purest white and of the dove-coloured varieties, the 
two kinds being found on opposite sides of the Sound at a distance 
of about a mile and a-lialf from each other. As specimens from 
these quarries obtained the first prize and medal at the Sydney 
Exhibition, and as vessels can anchor in perfect safety close along
side the workings, there appears to be every hope of the enterprise 
proving successful. The company proposes also to manufacture 
lime, Portland cement, &c.

It is interesting to notice, as showing that the low price of coal 
is not due to decrease in the growth of demand, but to greatly 
increased means of production, that the export* of coals from the 
river Wear in 1880 exceeded that of the previous year by not less 
than 300,000 tons, and that the quantity shipped is 150,000 tons 
above that of any previous year. In 1879 the coal shipments were 
1,015,928 tons foreign, and 2,091,559 tons sent to other British 
ports. The Wear occupies the third place in the list of coal-ship
ping ports, Newcastle taking the highest, and Cardiff the second 
place. The increase in the exports of coal has been general at all 
the north-eastern ports over the greater part of 1880.

The International Woollen Exhibition—to beheld in the Crystal 
Palace—is one of the series of annual international exhibitions 
determined on by the directors, has met with warm approval and 
hearty response from manufacturers at home and abroad. The 
various continental and colonial exhibitions have given an impetus 
to the subject. Many of the exhibitors at the Leipsic Woollen 
Exhibition, and the exhibitors at Vienna, Dusseldorf, Brussels, 
Brisbane, Sydney, and Melbourne will take part in it. All the 
best machine makers will exhibit woollen machinery in motion—■ 
Platts Brothers and Company, of Oldham; John Tathan, Edward 
Leach, John Batree, and J. and W. McNaught, of Rochdale ; J. 
Sykes and Sons, of Huddersfield; J. H. Robey and Co., of Bury; 
Hutchinson, Hollingsworth, and Co., of Dobcross, near Man-of Dobcross, near Mau- 

of Manchester, besides several foreign 
some foreign States, have 

extended the time for receiving applications to the 1st April.

Chester; Koerting Bros., of Manchester, 
makers. The directors, at the request of f-

A correspondent informs us that the Government screw 
dredger Albuquerque has been dredging the Paumber Channel, 
Ceylon, for the last eighteen months, and describes the difficulties 
being met with as very considerable. The Paumber Channel is 
about 100 miles north of Colombo, and the object is to deepen the 
channel to 18ft. at spring tides. The soil is very tenacious, and 
frequently rocks of volcanic formation arc being met with. 
While encountering these the powerful _ dredger is frequently 
brought to a standstill, and the steel lips of the buckets torn 
away. Notwithstanding this it is again and again put to it till the 
obstructions are removed, there being no dynamite blasting as cus
tomary elsewhere in similar operations. The dredging master 
states it tears its way through, in some instances lifting pieces of 
volcanic rock in the buckets of 3ft. by 41ft., and that notwith
standing this severe work the machinery never shows signs of dis
tress, though the wind is always blowing strongly, and it is neces
sary to watch a favourable chance for shifting the anchors and 
moorings. The Albuquerque was constructed by Messrs. >\. 
Simons and Co., Renfrew, for the Indian Government, and steamed 
out to Ceylon. The deepening of the Paumber Channel would 
save 700 miles on the voyage to India, so that it would be to the 
advantage of the steamship owners if more similarly powerful 
plant was set to work to complete so useful an undertaking.
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RAILWAY MATTERS.
The tax on railway fares in Roumania, which was 15 per cent., 

has been repealed.
The section of the Northern Punjab State Railway from Rawul 

Pindee to Attack has been opened for traffic.
The Dundee Chamber of Commerce has agreed to support the 

North British Railway Company’s Bill for the reconstruction of 
the Tay Bridge at as low a level as can be sanctioned.

Reporting on a collision on the Highland Railway, Major- 
General C. S. Hutchinson says, “It is to be regretted that the 
Highland Company have hitherto done so little in improving their 
signal arrangements.”

A meeting was held in Halifax, Nova Scotia, on the 28th ult., 
in opposition to the Pacific Railway scheme brought forward by the 
Government, at which it was resolved to call a mass meeting in 
order to elicit a decided expression of popular opinion against the 
measure.

A contract has been entered into with Messrs. Mousley and 
Lovatt, No. 1, Westminster-chambers, for the construction of 
three and a-quarter miles single line tramway from Warwick to 
Leamington. Mr. E. Pritchard, of Westminster and Birmingham, 
is the engineer.

In a report on the collision on the 23rd of November last, at 
Woodside Station, Birkenhead, on the London and North- 
Western and Great Western Joint Railway, Colonel F. H. Rich 
says, “ If the train had been fitted with continuous brakes, and 
the guard as well as the driver had been able to work them, the 
collision would probably have been prevented.”

Of the total car movement on the Philadelphia and Erie Railway 
in 187!),, 30 per cent, was empty, and of the total tonnage, 37'2 per 
cent, was west-bound. On the Susquehanna Division, 14‘3 
cent, of all the cars moved were empty, and 17T5 per cent, of 
loaded cars were west-bound. It should be added that the 
mileage of cars for 1879 was as follows :—Loaded : eastward, 
29,390,802; westward, 17,684,650 ; empty : eastward, 4,459,240 ; 
westward, 15,752,215. Total mileage on basis of loaded cars, 
59,208,331.

Great activity has for the greater part of the past year charac
terised the American railway world. 5839 miles of new railways 
were constructed in the United States, costing £35,000,000. The 
new railways are chiefly west of the Mississippi River. It is esti
mated that next year over 7000 miles will be constructed, as the 
capital is ready for extending all the south-western lines, and also 
the Northern Pacific Railway. The earnings and profits of the 
American lines generally exceeded those of any previous year.

per

The Bury and Tottington District Railway, which was pro
of the mills andmoted and the money found by the owners 

manufactories on the line of route, so as to give them a communi
cation by rail the whole way from their works to Manchester, via 
Bury, and so avoid the carting th<jy had to employ before, is 
drawing towards completion. The line is about three and a-quarter 
miles in length, with branches to the various works. Messrs. 
Wells, Owen, and Elwes, of Westminster, are the engineers, and 
Mr. J. Welland Smith, of Westminster, contractor^for the line, 
and it is expected to be open for traffic very shortly.

The effective service in tons of paying freight moved by each 
engine on the Susquehanna Division of the Philadelphia and Erie 
Railway was, in 1874, 197‘5 tons; in 1875, 222‘98; in 1876, 
234-00 ; in 1877, 257‘47 ; in 1878, 289‘5 ; and in 1879, 310‘15 tons. 
On the Philadelphia and Erie road proper it was, in 187!), 220‘48 
tons. This includes the mileage of pushers or helping engines on 
grades, of switching engines and the proportion of distributing 
service. The actual distance from Sunbury to Erie is 288 miles, 
the actual mileage of engines, however, including pushers on the 
grades, to haul these trains, is 352 miles.

A report on Mr. Cockburn Muir’s “block-sleeper” track for 
tramways lias lately been received from Mr. Henry W. Ford, 
manager of the City of Buenos Ayres Tramways. From this 
report we learn that even where laid upon very indifferent founda
tions the tramway has proved remarkably efficient, and lias in 
every way satisfied the authorities. As the earliest laid lias been 
down about ten years, ample time has elapsed to enable them to 
know all that can be known of the defects of the system. They 
complain, however, of none, but acknowledge its efficiency and the 
advantage of fewness of parts, and the rigidity of the rail joints 
or connections.

The Hounslow and Metropolitan Railway, the purpose of which 
is to take the District Railway Company’s trains, vid Mill Hill 
Park and on their Ealing line, to Spring Grove and Hounslow, 
both of which places are most inadequately supplied with railway 
accommodation, was, after many years’ opposition, passed this last 
session. The engineers—Messrs. Owen and Elwes—are proceeding 
with the working plans, and it is stated that the contractors— 
Messrs. Eckersley and Bayliss—are prepared to commence work as 
soon as they can get possession of any land. The line is about five 
and a-half miles in length, and is of great importance to the whole 
of the Hounslow district.

The average freight train for the whole of the Philadelphia and 
Erie Railway during 1879 was equivalent to 32‘9 loaded cars. For 
the Susquehanna Division it was 51 loaded cars. This includes 
only paying freight; 3‘33 per cent, of that carried was for use of 
the company, or carried free. In this estimate five empty cars 
are taken as equal to three loaded cars. On the latter division this 
year, says the Railroad Gazette, the average train-load for January 
was 50‘3 cars ; for February, 51*5; for March, 58‘4, for April, 57‘0; 
for May, 501; for June, 57‘0 ; for July, 50 9; for August, 57‘9 ; 
for September, 02‘0. The average lading of loaded freight 
1879 was 11T2 tons. This year it is expected to approximate very 
closely to 15 tons.

Express trains are now running between Paris and Bordeaux at 
00 kilometres per hour, or 40‘92, say 41 miles per hour, which is only 
about 2-j- miles per hour less than the speed of the Flying Scotchman 
on the long journey of 397 miles, from London to Edinburgh, which 
is done in nine hours including stops, or at about 43‘4 miles per 
flour. Some of the French writers are saying that there is no 

why this difference should exist. The journey between 
Paris and Bordeaux is shorter than some English runs at a much 
higher speed than 43 miles per hour, and they say that the French 
permanent way, rolling stock, and engines are as good as English, 
and why not then the speeds. The railway authorities answer that 
English travellers pay about or nearly one-tliird higher fares.

The numerous and large orders for locomotives which have been 
given out during the last few months have animated a branch of 
trade which had been unduly depressed. In the keen competition 
which has taken place during the last five years, the advantage 
which some manufacturers have over others in their better plant 
and organisation has been plainly demonstrated, for profits have 
been earned out of prices which barely pay cost to makers less 
favourably situated. The improvement is not confined to this 
country, but on the Continent also the railway companies have 
ordered largely, while in America the principal firms, though 
making more engines than ever before, are unable to keep pace 
with the orders offered to them. In regard to wagons and carriages, 
so many are built by the principal English railway companies 
themselves, and the new factories since 1870-3 are so numerous, 
that notwithstanding the large quantities of new stock now being 
built, the prices obtainable by private firms are still very low. The 
use of iron and steel in the underframes, and even in the bodies of 
railway wagons, seems, Messrs. Matheson and Grant say in their 
' Engineering and Trades Report,” to be extending, and the American 

method, which has been adopted by some of the leading English 
companies, of supporting long passenger carriages on bogie-trucks, 
is likely to become more general, even though in regard to the 
bodies of the carriages the English type is retaired.

cars for

reason
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MILFORD DOCKS.

the last year. Some of the deepest tidal work, many feet 1 
low water, has been carried out by means of a large iron C£ 
framing, in the construction of the cill of the large graving 
entrance. The level of the cill is 34ft. below high water ord
spring tides, and is in the form of a groove having bearing surfaces 
on either side, the object of this is to enable the graving dock, 
which is 710ft. long and 96ft. wide, to be used as a wet dock or 
tidal basin for very large ships. The cill stones consist of large 
blocks of Cornish granite, the foundation of which is on solid 
rock, and was excavated to an average depth of 8ft. The gate or 
caisson for this entrance is a floating caisson, and the largest of 
its kind ever made. Instead of having rollers at the bottom 
they will be fixed to the underside of the deck covering the 
caisson chamber, and this is a novel contrivance. This caisson 
has been constructed at the Milford\Haveil Shipbuilding and 
Engineering Company, whose works are situated in Milford 
Haven. Two other caissons for the entrance lock have also been 
constructed at the same works, all of which will be launched this 
month.

A large caisson chamber, 100ft. long and 45ft. 6in. deep, and 
15ft. 6in. wide, for receiving the caisson when opening the graving 
dock, has also been constructed, the quoins to these walls are of 
blocks of native limestone, the walling is of concrete blocks ; 
this chamber was cut out of the rock to an average depth of 12ft. 
Six large Pulsometer pumps were employed in pumping out the 
tidal water during the construction of the cill of the graving 
dock, the depth of water was about 25ft. and the area of caisson 
was 60ft. by 30ft. This volume of water was discharged in abouq. 
one hour and a-half. Similar means were adopted in getting in 
deep foundation work for the walling between the graving dock 
and entrance lock, the average depth of which is about 30ft. 
below low-water ordinary spring tides, this wall is of Ashlar limestone 
masonry obtained from quarries situate on the shores of Milford 
Haven.

some

Some deep foundations were obtained by means of monoliths 
constructed and built in concrete on the surface of the ground 
where the foundation is to be obtained ; the interior of the 
monolith is then excavated, and the weight of the monolith makes 
the whole mass to sink, the sides of which are built up as it des
cends, or this may be built up above high-water mark before the 
interior is excavated. The largest of these now in operation is 
at the entrance of the lock, for the foundation of a breakwater. 
The size of this monolith is 36ft. by 24ft., and the sides average 
about 6ft., and has to go down about 57ft. below the surface of 
the ground before reaching the rock. This mode of sinking for 
foundations is novel in this country. Piers for bridges, break
waters, and lighthouses could easily be constructed by this 
method. A channel has been cut from the deep-water channel 
of the Haven to the entrance of the lock and graving dock, and 
this gives 34ft. of water at high-water ordinary spring tides. The 
width of thisfchannel is about 100 yards.

The Great Eastern steamship, which occupied the site of the 
large graving dock for repairs, was undocked in October, and is 
now lying off Milford. The other works carried out during the 
past year are chiefly the construction of walls, and the filling in 
and forming backing behind the same, as well as making and 
completing the sea embankment, which is 100ft. wide and about 
800ft. long.

The dock area when completed with be 62 acres, of this, how
ever, the first half will be opened for traffic whilst the other is 
under construction. The first section of the present contract 
a\ ill be completed in about six months. The large graving dock 
having an entrance at either end can be used as a tidal basin or 
lock, and can be entered from the wet dock as well as from the 
Haven. There exists a small graving dock within the wet dock area 
of _ about 300ft. long and is capable of being deepened to admit 
ships drawing 20ft. of water; an emptying culvert from this little 
dock has been laid down to the extra depth and discharges itself 
outside the dock wall at low water. This culvert is partly cut 
out of the rock and a puddle trench alongside this cuts off all land 
springs. There will be a large repairing yard, covering several 
acres alongside the large graving dock, which is of such dimen
sions that it will accommodate the largest ships afloat including 
her Majesty s ironclads. b

Sidings and coaltips along the quays and wharves will be laid 
down m connection with the South Wales coalfields. The 
frontage of the 30 acres of the dock will be about 5000 lineal feet 
with an average depth of quay of about 200ft. There will be
adit!?^al'7?00ft' of wliarfage when the whole scheme is 
with 26ft. of water over the dock complete,
be 500ft long and 70ft. wide, with^fJo?
high-water ordinary spring tides ; one side of this has been built
during the last year. The sea embankment already alluded to
is used on the the sea-side in discharging vessels bringing
material to the docks A breakwater has been partly constructed
side oftl b6H "I? ?, t0 ltS ful1 lenSth 011 the south-western 
side of the dock, for the protection of the
and graving dock.

Two powerful electric lights supplied by the British Electric 
Light Company, have been in use during the night on these 
works, and the workmen have become so accustomed to this 
sjilendid light that they could scarcely be induced to descend into
t - l °imdl l0n(i1,vlt l any other ligKt. It is intended to 

. this light permanently when the docks 
be powerful

entrance to the lock

use
are opened. There will 

graving dock, and 
caissons and cranes, 

water that will keep the dock

, , _. pumps connected with the
hydraulic power for the working of the 
There is a good stream of fresh 
well supplied.

In close proximity to the docks there is a deep-water iron nier 
with three lines of sidings connected with the Great Western 
Radway and South Wales coalfields. This pier will be used for
tld dlDTl1PaaSenger8’ aa 03,11 be aPProached at all times of the 
tide. There are a powerful hydraulic coal-lift and several hydraulic 

_ attached to this pier, capable of discharging 100(Uons of 
coal in twenty-four hours. This pier is novel in constniction 
bemg built of wrought iron solid bars or screw piles, and was fhe 
first of its kind erected in England. It wasdesCed by Se 
40HneeviOf mf d°ck companD and is nearly 1000ft. long and 
md Codeof Sl! ?Ct°rS f°r £the docks are Messrs. S. Lake

and owing to the great interest tekmin thellulveoiSS 
employed, very few accidents have occurred during the twelve 
months They have erected a large soup kitchen and drying 

_ qn the docks for the convenience of the men that work 
during the tides. They are supplied with a quart of good
Wa ZT, ”"P off work. Between lolfSd
500 men have daily been employed. These x
the designs of Mr. J. M. Toler M I C F TPp ' ° ./rom
near the old town of Milford, and are about fo^- and'a-half 
miles from the entrance of the harbour. The Milford Haven

cranes

room
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In June, 1872, whilst the writer was showing the process in the 
puddling furnaces of the Bowling Iron Company, their superinten
dent, Mr. J. E. Goldwyer, sent a considerable quantity of their 
usual quality of pig iron to France to be converted in du Motay’s 
apparatus. Mr. Goldwyer assisted at the trials, and reported on 
his return that the phosphorus was all removed and most of the 
carbon. Steel was thus formed by partial decarbonisation from 
pig iron containing 0‘65 per cent, of phosphorus by the aid of the 
re-agents of the fluorine process in conjunction with the Bessemer 
process.

In the year 1873 Erdmeyer described, in Dingiers Polytechnic 
Journal, a burnt magnesian lime brick, composed of certain 
specific proportions of lime, magnesia, oxide of iron, silica, 
and alumina, which conforms to the specification of the brick 
patented by Sidney Gilchrist-Tliomas in 1878, who claim that the 
difference between then' brick and that produced by Erdmeyer is 
that theirs is burnt at a higher temperature, and that it is made for 
the steel process, whilst Erdmeyer’s is made for general uses.

There need, however, be no controversy over the bricks, as they 
are unnecessary for lining the hearths of reverberatory furnaces or 
converters, as the basic substance may be applied plastic, and in 
other ways invented by the subscriber, more economically and 
effectively, and not conflict with the claims of others.

New York, December 24tli.

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

correspondents.)

THE DE BAY PROBELLEU.

Sir,—Enclosed you will find a translation of a certificate given 
by a pilot of Sulina, who took the Cora Maria up and down the 
Danube on her last voyage. The directors would esteem it a 
favour if you would kindly allow it to- appear in your next issue.

W. J. Tanner, 
Secretary.159, Piccadilly, AY., 29tli December, 1880.

[Copy of translation.]
I, the undersigned, Nicholas Aleuras, certificated pilot of the Danube, 

having conducted, in this my special capacity, the steamboat Cora Maria, 
Captain Cawley, both up and down the river, have, at the request of the 
said captain, directed my attention to the motion and acting power of the 
De Bay screw—De Bay propeller—with which this steam vessel is pro
vided. On which account I am in a position to be able to certify and 
affirm, by means of the present document, that both in passing up the 
small river with a celerity—if measured from mile-point to mile-point—of 
8f miles an hour, and in struggling against the tide with a motion at the 
rate of 2J miles an hour, not the slightest surge was noticeable upon the 
banks of the river, except the wave formed by the hows of the steamboat 
in passing through the water.

I observed, moreover, that the above-mentioned steam vessel, although 
having a length of 280ft., passed successfully, and with full speed, through 
all the turnings of the river, as it admirably answered to the motion of 
the rudder. In consequence, therefore, of these observations of mine, I 
have formed the opinion, strengthened moreover also by an experience of 
twenty-five years’ standing as a pilot, that the screw of De Bay—the 
De Bay propeller—is very well adapted for the navigation of the river 
Danube and for other service, whether it be ferry or canal, in consequence 
of its power of controlling the surge caused upon the hanks and answering 
the helm, and its noiseless character; but in haste. At Sulma, 81st 
October, 12tli November, 1880. Nicholas Aleuras.

The above signature of Nicholas Aleuras is authenticated as genuine 
herewith, the 81st October, 12tli November, 1SS0.

(Stamp)
Vice-Consulate of Greece in Sulina.

James Henderson.

certificated ENGINEMEN.
, SlR,—I have been asked by numerous enginemen and engineers to 

give my opinion as to what should be done to obtain certificates for 
in charge of engines and boilers to prevent loss of life in this 

country—the land and birth-place of engines. To reply to all 
would occupy more time than I can afford, and therefore I most 
respectfully ask your permission to allow me space to answer 
them through your journal.

The Maidstone boiler explosion is a simple sample of that 
which may be expected, corresponding to the sample of men who 

placed in charge of engines, not confined to traction engines by 
any means ; the same quality of skill, if it may be called skill,- is 
to be found in hundreds of engine-houses, in warehouses and mills. 
Boilers have exploded in them before, but one of Mr. Aveling’s 
boilers, made of first-class material and workmanship, having be 
made a victim, and that gentleman a thorough practical engineer, 
he lias fortunately been brought face to face with the fact that all 
his attention and anxiety to produce a safe boiler avails nothing so 
long as incomjietent men—ignorant men—can be placed in charge 
of what was no doubt as good an engine and boiler as was ever 
turned out of a shop. Mr. Aveling did not surprise me in recom
mending that enginemen should hold certificates, and specially 
traction enginemen, and that was of course his sphere ; but there is 
no possibility of doubt, unless people wink at destruction of life by 
exploding boilers, that all enginemen should hold certificates of 
qualification to take charge of boilers. I have held the opinion 
for years, which is well known, and I have never given up the idea 
of seeing the day when all enginemen will hold a Board of Trade 
certificate. I have given up the idea of anyone else issuing one. 
Experience makes perfect, and I think circumstances are every day 
tending to bring about the realisation of my long-expected hopes. 
This is the land of steam engines, we are engineers, .and I think, 
seeing what engine manufacturers have done for us,‘and for the 
world—done out of their own pockets—that the time has arrived for 
the Government of this country to do something for enginemen, 
that is to see that men are properly qualified to have charge of the 
machinery that the ingenuity of Englishmen has produced to 
enhance its wealth. There is not the slightest doubt but what Mr. 
T. J. Richards, of the Marine Department, has seen sufficient to 
convince him that there is a striking contrast between what is and 
what should be.

But as his reports will come before the President of the Board of 
Trade, Mr. Joseph Chamberlain, I have not the slighest doubt in 
the world but what the present shrewd and business president will 
see that if there is one thing more than another that demands his 
instant attention it will be the utter inconsistency of the dangerous 
plan of putting men in charge of boilers, who know nothing about 
them, and I have no hesitation in stating that at the present 
moment there are hundreds of boilers under warehouses and pave
ments with their safety valves weighted with pieces of cast iron, 
and the men in charge know no more than Adam would what is 
likely to be the result. Of course it is known that I endeavoured, 
at my own cost, some short time ago, to establish a system of 
granting certificates which was a failure, and a great one to 
myself, but it set a ball rolling which will, in my opinion, never 
cease to keep moving, until the whole status of enginemen is 
raised, and that means briefly this. The men in charge of engines 
and boilers shall hold a Board of Trade certificate, and that shall 

«tt> tut ,, , . . „ certify that the man has undergone something different from being
, 1 believe the true reason why the engines of the Anthracite cook to a ploughing gang or stoker to a boiler, or fireman to a 

are worked at about half the given pressure is that they are not driver before he is placed in charge of an engine and boiler. It is 
nearly strong enough to bear 3501b. on the square inch in the high- my intention to place before the President of the Board of Trade 
piessure cylinder. I fancy that with the draught urged a bit the the importance of the subject, and to point out to him that by 
mi er cou ( produce 160-horse power of steam, because the quan- offering certificates hundreds of men now working at the vice would 
i} required by the Anthracite engines is very small. The gladly, with others whose competency no one would deny, hail with 
onomy o uei would then be much greater, because, as a matter joy the glad tidings that the trash and humbug which now prevail 

’ rnf en8lnes are only worked to about one-lialf their proper in many places is doomed. When Mr. Aveling stated he had to 
1. T fi . t> ^.mpt wfs ' however, to work the engines of make a red mark to point out the working pressure, because the 
OTw1 ° ,us ,.ei™> filustrated about a year ago, at full pressure, men in charge could not read figures, he not only showed what 

1 sat isas rous failure. I was told in Sunderland, some time difficulties he was contending with to secure the good name of his 
i .n+’m * i Ti magmal steam pipe had to be taken out and a small one firm against accidents, but he showed also the insecurity of life and 
P. l omn d/h+ wh(rnevertheLoftus Perkins got more than 1001b. limb, and he clenched the fact by dropping on a man with his 
p.,x +i ' -s eam i1* the high-pressure cylinder she broke down, valves locked and the boiler charged like a cannon, and he applied 

1 x- ?in,T 01 ™ie Anthracite are built nearly of the same to a magistrate for a summons and—save the mark !—was 
Air Pm-ii, °P°\ i°bs, and are just as unfit for a heavy strain. If refused it. If he had asked for a summons against a cabman for 

WQ ; could say at what power her engines were worked atwhile reckless driving he would have had it. 
nothWimf+w the Atlantic it would be interesting. It was Standeford, Wolverhampton, .January 3rd. 
nothing like that obtained by Mr. Bramwell, I venture to think.

It is a great pity that. Mr. Perkins has permitted a really good 
nng to be spoiled in this way. A competent marine draughtsman, 

or even a good locomotive designer, could get him out a set of 
en0mes which would do lus principle credit. To carry 350 lb. 
of steam in a boiler and work at 120 lb. is not the way to prove 
that high pressm-es are economical. Mr. Perkins should go all the

men

Vice-Consul of Greece. 
(Signature illegible.) are

It having been reported from Lloyds that the s.s. Cora 
Maria put back to Bremerhaven with damage to screw, I shall 
feel obliged if you will allow me to contradict that report, as the 
vessel put back on account of stress of weather alone, and the 
captain has since written to say that the De Bay propeller with 
which this vessel is fitted is entirely uninjured though severely 
tested by the gale. AA". J. Tanner,

De Bay’s Patent Direct-Acting Propeller Secretary.
Company, Limited.

January 4th.

COMPETITIVE PLANS.

Sir,—I was pleased to see in your paper of the 1.7th December 
last that your correspondent “ C. E.” entered so strong a protest 
against the system of competition so much in favour with sanitary 
authorities.

Since then two other advertisements have appeared. One, which 
is of the usual kind appears in last week’s Builder, from the 
Hindley Local Board, who offer a premium of £60 for the best 
scheme of sewerage for their district, and another which merits 
the particular attention of all engineers who want a good invest
ment, appears in your papers of 24th and 31st December from the 
Town Council of the Borough of Pembroke, who offer the munifi
cent premium of £25 “ for the best report with plans and specifica
tions for obtaining and supplying the district with water, also 
estimate of the cost of the same,” and it further states that the 
premium will be paid “ only ” on the report, &c., being approved of 
by the Local Government Board.

. Are the Town Council of the borough of Pembroke having a 
little innocent Christmas amusement, or are they so utterly igno
rant of the adequate remuneration of engineers that they offer a 
sum as premium that would barely pay expenses, and under such 
conditions ?

Your correspondent, “ C. E.,” however, overlooked the fact that 
there must be two parties to every bargain, and that so long as 
engineers are so eager to respond in numbers the advertisements 
will continue to be made. The remedy lies with the engineers; let 
them steadfastly refuse to submit schemes, and such advertise
ments as that of the Pembroke Town Council will cease to appear, 
and the local surveyors will either have to leave sanitary engineering 
alone or mature their schemes without recourse to the ideas of

Assoc. M. Inst. C.E.others.
January 5th.

THE ANTHRACITE.

Michael Reynolds.

THE THEORY OF COLD AIR MACHINES.

Sir,—In replying to “ <t>. n.’s” letter of Dec. 4th, I will dea 
first with the latter portion of it. I must, in the first instance, 
deny that I ever asserted “ that air, if compressed very slowly, will 
not augment in temperature.” On the contrary, I consider any 
such statement to be exceedingly unscientific. The rate of com
pression, supposing the assumed conditions—whatever they may 
be, as to constant temperature or adiabatic compression or other
wise—to be fulfilled, has nothing whatever to do with the tempera
ture of the gas at any moment during the change in its volume. 
In saying this, of course I take it for granted that the rate of 
compression is constant throughout, and that the internal pressure 
of the gas, and the external force against which it acts, are at 
every moment in equilibrium, these being the theoretical condi
tions under which—strictly speaking—the laws in question are 
applicable.

.Supposing that a cylinder of some absolutely non-conducting 
material were possible, then the change in the condition at any 
volume, during the compression of a permanent gas behind a piston 
working in that cylinder, is quite independent of the piston’s speed. 
In every case it is merely a question as to whether the assumed 
conditions are fulfilled, and then speed does not enter into the 
calculation.

From what “ 4>. If.” has written he appears to be under the 
impression that the laws laid down for isothermal and adiabatic 
expansion are purely empirical. This is, however, by no means 
the case; both laws can be deduced from the general law for the 
variation in the heat or energy of a permanent gas by subjecting 
this general law to the special conditions assumed in the case of 
isothermal or adiabatic compression, as the case may be. There is 
a variety of test cases, by which directly and indirectly the accu
racy of the general law has been proved, and certain conclusions to 
which theory lias pointed have been verified by direct experiment. 
Admitting, therefore, that the general law is accurate, there is no 
reason for doubting the special conclusions derived from it by mere 
mathematical processes, provided the limits withpi which the

pixvv . v .Ull' Au i

CALCAREOUS OR BASIC LININGS USED

CAST IRON INTO CAST STEEL.
iumtioJPwiD,nl,C°nt?mplatiU{? Us7!lg the fluorine process in con- 
smd tn ml* basic linings should not be deterred by patents 
870 r +0tther “venters since 1870, as in the patent No. 1051 of 

anri°u™ ^ process lime> limestone, magnesia, magnesian lime 
Previ°US t0 ?his limestone had been 

TalabM’JlS'11?8 fmmaces and chalk was specified in Leon 
verter ludm °f ,18°7 as a lmmS for the Bessemer con-
Sn of the Ll f6 d 6 °f-my patent there had been no publica- 

6 ?en0f magnesian lime or limestone. In mv first
an ironform0- them ?*ey Zere applied Pnlverised, rammed behind 
an iron form m vessels with silicious linings, and in the form of
pulverSed raw'dof blocks; latterly I have preferred
aimlferl a dolomite mixed with 2 per cent, of fluorspar
verberatorv furnf ^ Wat?Vvhe? used in the hearths of re- 
and ] YJ r T-eS’ and as bricks when used for the other parts, 
with them tifted 111 V6Slels having vertical sides, molasses is mixed 
dry is readyfoJuse. m°rtar aPPlied plastic, and when it becomes

inTpL5fepl,fT- bricks, described by Caron, in 1868,
procesrS^jinY‘besibthI^ ^heVea^wfin the Bessemer 
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she was on the whole a very stable ship, except at large angles of 
heel; that she was more stable than when first commissioned as a 
training ship ; and much more so than in her previous commissions 
as a man-of-war.”

It has been publicly stated, on the other hand, by a writer having 
apparent access to all the documentary and other evidence, that 
there is agreement between Mr. John and Mr. Barnaby that the 
alterations made had increased stability at small angles and 
diminished it at the large angles more likely to be reached by 
heavier rolling.

These two opposing statements have been regarded in some 
quarters as consistent with each other. I enclose a copy of the 
curves of stability of the Atalanta and of the Juno before the 
alterations as they were sent to the committee and accepted by 
them, as approximately correct representations of the conditions 
of the lost ship, in the two distinct periods of her history. The 
ordinates of these curves represent, at every angle of inclination 
the comparative righting force at that angle.

As to the keeping in force of patents by means of yearly progres
sive payments, we find such yearly payments troublesome, and I 
should rather advocate a third year’s stamp of say at most £5 ; a 
sixth year’s stamp of £10, and a tenth year’s and fifteenth year’s 
stamp of £20 each.

As long as some of our leading statemen look upon the inventor 
as a nuisance, merely to be tolerated and kept under and heavily 
taxed, I do not hope for a very good patent law; and I say, let us 
rather go on as we are than unsettling without permanently 
helping the matter. I believe that it is of the greatest importance 
in any future Patent Bill to insist upon distinct provisions as to the 
examiners being practical engineers and chemists, so that the legal 
element be kept out almost entirely. In fact, I submit that 
we shall do well to strive for a patent practice such as is now deve
loping in Germany, but in an improved form, -especially by making 
the examiners more of a consultative body than in Germany and 
the United States.

All who take an interest in the matter would do well to get 
information on the spot, or from patent agents here, as to how the 
American and German patent laws really work, that they might 
learn the pros and cons, for merely studying the patent laws them
selves will be of little use.

I trust this may open a discussion that shall prove useful.
33, Chancery-lane, W.O.

•—to which the law applies may be considered permanent—are not 
exceeded. The general law referred to is, like every other in 
physics, based partly on theory and partly on well authenticated 
experiments, and the number and variety of cases in which it has 
been found to agree with practice leave no doubt as to its accu
racy within the specified limits.

With regard to “ <1>. n.’s” denial of my former statement, that 
when 1 lb. of air is compressed isothermally the energy contained 
in it is the same as before compression, my answer may be taken 
from “«t>. n.’s” own statements. He says: “According to M. 
Mallard the air will fall in temperature ”—when allowed to 
expand adiabatically after having been isothermally compressed to 
half its original volume—“ about 108 deg. . . .” Now this
fall in temperature represents the work done in expanding from a 
pressure of 20 -4 lb. per square inch to the original volume, and the 
energy contained in the gas after this expansion is less than its 
original energy by exactly this amount; the work done by expan
sion in this case is all derived from the energy contained in the air 
before compression, and is therefore not gained, as 
supposes, in a scientific sense; it is merely made available for 
external work. We have in principle a parallel in the case of the 
application of a condenser to a steam engine ; by using a condenser 
more work than otherwise is obtained from a given weight of 
steam, but it cannot be asserted that the equivalent amount of 
energy does not in any case exist in the steam, or that the extra 
work due to the use of a condenser is only equal to that required 
for working the latter. The energy, both in the case of the air 
and steam, exists previously, but is only made available for useful 
work, in the one case by compression, in the other by the use of a 
condenser. If the process of compressing isothermally and 
expanding adiabatically were repeated, with every repetition the 
temperature would, at the end of the expansion, be lower than 
previously, the energy exerted in expansion being not a part of the 
energy expended on compression—all of which goes, for instance, 
to heat the water used to maintain a constant temperature—but 
that originally contained in the pound of air compressed at atmo
spheric pressure, temperature, and volume.

It would, under certain circumstances, be possible to utilise a 
part of the energy contained in 1 lb. of air at atmospheric pressure, 
temperature, and volume, without first compressing it isothermally, 
and if the energy thus utilised be the same in amount as that 
represented by the adiabatic expansion of the air as assumed above, 
then its condition, after it lias parted with that quantity of energy, 
will be identical with what would have resulted from isothermal 
compression and subsequent expansion as previously assumed.

For instance, by causing 1 lb. of air of the given temperature, 
volume, and pressure to part with a portion of its heat to a body 
of lower temperature; for example, a bar of iron of such dimen
sions that the temperature will fall 108 deg. before equality is 
established, as regards temperature, between the air and the iron, 
then we shall—if the volume be maintained constant—have the 
same resultant condition as though the compression and expansion 
in the manner assumed by “ «J>. II.” had taken place, i.e., atmo
spheric volume, temperature 40 deg., and pressure 11'7 lb. This 
is a sufficient proof that no energy is gained by isothermal com
pression apart from that which is converted into heat. In a former 
communication, “ <l>. n.” expressed a doubt as to the correctness 
of the formula used for determining the work necessary for adia
batic compression. It is only necessary to remark with regard to 
this point, if “ O. IX.” accepts the usual law as to pressure and 
volume for adiabatic expansion—i.e., p v 1-41 = pi yi 1-41 where 
p v are respectively pressure and volume at any moment during expan
sion, and pi and vi initial pressure and volume; hence for the termi- 
nalpressure, where n = i v—, p = 29’4(l) 1-41 = 11'06 lb., as against 
11 ‘7 as stated by “ <f>. If.”—there cannot be two opinions as to the 
formula for the work done, resulting from the law referred to, and 
determined by the expression / p d v.

In conclusion, I repeat that the energy contained in 1 lb. of air 
after isothermal compression to half its natural volume is precisely 
the same as previously, and the fact, that if the same amount of 

gy developed by adiabatic expansion after such compression 
be given up as heat at atmospheric pressure, temperature, and 
volume—without compression—the resultant condition of the air is 
the same as after compression and expansion, is evidence of the 
truth of this assertion.

For the work done in adiabatic expansion, formula (22), p. 903 of 
D. K. Clarke’s “ Rules, Tables, and Data,” should be used instead 
of formula (24) as quoted by “ 4>. n.” G. R. Bodjiek.

January 3rd.

“ o. n.”

P. J.

Sir,—I have no inclination to enter into an irksome newpaper 
discussion on the very broad subject of cheap patents, and there
fore content myself with the following remarks in reply to the two 
letters which appeared on this subject in your number for the 17tli 
ult. I may, however, first remark that in your leading article of 
the 10tli ult. you have unwittingly misrepresented some of my 
statements and opinions, as you will see on reference to the com
plete paper when printed.

I carefully guarded myself from using any combination of words 
which could be fairly interpreted as a statement that in the 
United States an inventor can actually obtain a patent for £7, any 
more than that he can in Great Britain obtain a full patent for £175. 
These amounts are the bare stamp duties in each case, and the 
patentee is almost necessarily put to some additional expense; but 
on the average an unopposed fourteen years’ British patent costs 
the inventor ten times as much as an unopposed American patent 
lasting seventeen years. For confirmation of this statement, see 
Mr. W. R. Thompson’s letter in The Engineer of 10th September, 
1880.

I cannot agree with “Patentee” that there is any fair comparison 
between a three years’ patent here and a seventeen years’ patent in 
the United States, and I doubt if any person can. Of course, I 
cannot prove that “ money is being made out of more than 10 per 
cent, of the 200,000 patents now in force in the United States,” 
any more than “Patentee” can prove the contrary; but if his 
implied statement that as many as 10 per cent, of the said patents 
—that is, as many as 20,000—are now making money, can be taken 
as a fact, lie lias furnished a very powerful argument for the 
assimilation of our patent stamp duties to those of the United 
States, as nothing like that number of British patents are now 
making money, for there are not 16,000 in force. If “ Patentee ” 
is pleased to take as an evidence of defeat my inability to anwer a 
question that is incapable of being answered, I have no objection 
to offer to his so doing, but I regret he did not favour me by 
drawing attention to “the wild and illogical assertions” he 
believes to have been made in the paper, when he had the “mis
fortune ” to hear it read.

I have nowhere stated that “this country annually sustains 
a drain of 9000 skilled artisans of the highest class, who emigrate 
to America solely on account of the beneficent patent law which 
reigns there,” or anything tantamount thereto, but I pointed out 
that cheapness of patent grants in the United States is a great 
inducement to our mechanic inventors to go there.

There being no record of “the names and circumstances ” of our 
emigrating inventors, “giving particulars of the numbers and dates 
of their patents,” the information that “Senex”asks for cannot 
be had, but many employers of skilled labour know of instances of 
English artisans taking their inventions to the United States to 
develope and bring them out there, under their own supervision. 
The mere possession of an American patent would not benefit the 
English mechanic without opportunity of pushing its introduction 
into use, but when he has gone to the States and obtained a patent, 
he is in a position safely to make as public as possible his invention, 
and to negotiate with any manufacturers and capitalists that he 
pleases, whereas a three years’ patent here is not long enough 
sufficiently to protect and benefit the inventor. Under the old 
patent law a British patent cost the inventor from £300 to £350, 
and when the present patent law came into force in 1852 the 
stimulus to invention was so great that the number of patents was 
at once quadrupled, and our manufactures consequently obtained 
a great benefit; but although they have made great strides since 
then, the American manufactures have made comparatively 
greater. There can be no doubt that our manufactures are very 
seriously affected—or “partly ruined,” as, perhaps, “Senex ” 
would express it—by our present expensive patent law, the stamp 
duties under which are the most oppressive in the world; our 
watch, clock, stove, organ, piano, and small tool and ironmongery 
trades are notorious instances.

As an example of the latent invention of the workmen of this 
country, which latent invention is practically kept down by 
present stamp duties, the result of the award system now in force 
in the shipbuilding yard of Messrs. Denny, of Dumbarton, may be 
pointed to. This scheme has been in force for less than four 
months, and the highest award that can be granted is only £10, 
and yet they have already received twelve claims, of which only 
three have been rejected, seven have been found valid, and two 
are not yet decided upon; on the seven valid claims £16 have been 
awarded. Considering the novelty of this scheme, and the very 
short time during which it has been in operation, this result must 
be considered highly satisfactory. Were all large establishments 
to adopt some such system, the number of beneficial labour-saving 
inventions brought into use in the course of a year would doubtless 
be considerable.

At present Great Britain is, beyond question, the greatest manu
facturing country of the world, which fully accounts for the number 
of patents taken out here by foreigners; she is, however, not so 
great comparatively as she used to be, and the United States are so 
quickly rising to a first place as a manufacturing nation that her 
competition with the mother country is being more and more 
seriously felt. The Americans attribute their rapid success to their 
efficient patent system—vide their numerous trade journals, and 
even the official reports of their Patent Commissioner. Surely it 
will be readily admitted by all that the country is dependent upon 
invention for advancement in prosperity and wealth, and that a 
reduction of our exceptionally high patent stamp duties would 
greatly stimulate invention, and is therefore to be sincerely 
desired.

In conclusion, permit me to state that my only object is 
seriously to draw as much attention as possible to what I firmly 
believe to be the very hurtful action of our exorbitant patent stamp 
duties upon the prosperity of the country, and therefore I do not 
think it worth while to bring in irrelevant matters, such as 

Senex s ” “Restless, unsteady men who go to America for a 
change,” or “the persuasive eloquence of the Mormons.”

January 1st.

From this you will see that the stability was increased by the 
alterations at all angles of inclination, and that whereas the Juno 
would have had no righting power at 76 deg. of inclination from 
the upright, the Atalanta had as much righting power at 76 deg. 
as the Juno had at 10 deg. The committee state the facts as to 
this comparison, the writer quoted states what is manifestly incon
sistent with them.

The force of the -words of the committee, “except at large 
angles of heel,” is that some merchant ships with deep holds and 
heavy cargoes stowed low down have considerable righting power at 
90deg. of inclination, if things do not shift their places, andif the water 
does not enter the ship. Ships of war do not possess this quality, 
whatever it may be worth, and the Atalanta did not. It is this 
fact to which they draw attention. It will be interesting to your 
readers, probably, to have the means afforded them of correctly 
appreciating such force as there is in it. Nathl. Barnaby.

Admiralty, December 30th.

BYE-PRODUCTS OF THE IRON MANUFACTURE.
Silt,—With the view of ascertaining whether the fluorine con

tained in the fluorspar used in conjunction with oxides in the 
manufacture of steel is evolved as gas or passed into the cinder, the 
cinder was analysed by Mr. E. Riley. Titaniferous iron ore was 
used mixed with the fluorspar, and titanic acid was thus insured in 
the slags, by which means it was readily identified as being the 
slag of this process, as it is never present in the cinder from ordi
nary puddling; this and the presence of lime, and the small per
centage of phosphoric acid, are due to this process.

The trial of the process was made at the Bowling Ironworks, 
treating cinder pig iron in a furnace that was fitted with slags 
accumulated from puddling the refined metal made at these works. 
The fluorine in the mixed fluorspar and iron ore was about 15 per 
cent, by weight. The analysis is :—

Silica..............................
Titanic acid 
Protoxide of iron ..
Sesqui-oxide of iron
Alumina.....................
Oxide of manganese 
Phosphoric acid 
Lime..............................

.-. 9'4 per cent.'

.. 6-89 „
64-7
10'4

1-4
7:'

•52
4-4

ener 99-26
The bar iron made from this pig iron contained 0-012 per cent, 

of phosphorus. The slag from puddling the refined metal by then' 
usual process, according to analysis by Riley, contains

Silica.......................................
Protoxide of iron ..
Sesqui-oxide of iron ..
Oxide of manganese ..
Alumina..............................
Sulphur ..............................
Phosphoric acid ..

12-8 per cent.

•51
1-3

•12
3-27CHEAP PATENTS.

Sill,—Mr. F. W. Grierson’s excellent j>aper on the above subject, 
read recently before the Society of Engineers, calls, I think, for 
a wider discussion than that allowed for on that occasion, and 
as one who was privileged to be present, and to hear the remarks 
made thereon by Mr. Hinde Palmer, M.P., and others, I would 
venture to make a few remarks on the subject. I cordially agree 
in the main with the substance of the paper. This said, I would 
point out that the mere reduction of fees or stamps in itself would 
not, in my opinion, stem the tide of American encroachments in 
the home and colonial markets, and I think the statement made 
by a speaker—and embodied in principle in Mr. Anderson’s Bill 
that “ half a loaf is better than none,” does not hold good in this 
case. I mean that no compromise or half legislation will do the 
inventor—or the public, which in the end is the same thing—any 
good in the long run. It is. now more than twenty-eight years 
since the present patent law was passed, and if a half measure 
were to be passed now we may have to wait another thirty years 
or more before we get its defects remedied, the truth of the matter 
being that few statesmen in this country are alive to the import
ance of the subject, and fewer still are conversant with the 
requirements. While we wait thirty years or more for another 
improved patent law the Americans will have gained such a start 
that we shall be too late again.

What our statesmen, as a rule, do not understand, but what 
American statesmen are alive to, is, it seems to me (1) that the 
material prosperity and progress of the nation hangs on a good 
patent law and practice; (2) that the more patents there are in 
force the better for the nation—vice versa, the more “orphan” 
patents we have the worse we are off, for a patent come to an un
timely death it is nobody’s interest to push, and hence 
nor the whole nation reaps any benefit therefrom ; (3) that the 
greatest facility should be offered to the poorest to make it worth 
iiis while to improve existing processes and apparatus, and to in
vent better ones ; (4) that public morality and the true interests 
of the nation demand that there should be a rigid but fair exami
nation as to the novelty of inventions sought to be patented; (5) 
that the inventor should not be taxed because he spends his time 
and money in the public interest, but that he, on the contrary, 
should be assisted and encouraged in every possible way, and that 
lie should pay the State no more in the way of stamps or fees than 
is found needed for defraying the Patent-office expenses, and that 
any surplus should be solely devoted to model museums or any 
other things that directly might benefit the inventor. I need not 
waste words on the present unrighteous and foolish practice of 
compelling the inventor to pay £140,000 into the Exchequer yearly.

But I would again urge that a proper examination as to the novelty 
of the inventions sought to be patented is a sine qud non in any new 
Bill that shall have the effect of bringing this country back to its 
leading position as to material progress. I do not say that the 

shall have the right to deny any one a patent if he, in 
spite of their distinct advice, persists in it; but I do say that the 
patentee shall be required to put in such disclaiming clauses as the 
examiners, on appeal to chief examiners, if need be, may advise, in 
order that the public may have the fullest and fairest guidance in 
the matter. I believe in having the whole thing above board, and 
that the whole correspondence between the patent examiners and 
the patentee or his agent respecting the grant of the patent shall 
be accessible; to any one on payment of a small inspection fee.

100-30
It is thus shown that the cinder from this process does not contain 

the fluorine, and that the fluorine—winch has never yet been 
isolated—must have absorbed silicon and phosphorus and carried 
them away as vapour, as they are not found in the slag from inferior 
pig iron in but small proportion to slags from superior cast iron, 
which had been previously refined before it was puddled. The 
slags of this process are thus also shown to be as useful as iron ore 
for smelting with pig iron of the best quality.

New York, December 17tli. James Henderson.

THE BRISTOL STEAM TRAMWAY'S.
Sir,—In your last edition an anonyVnous correspondent asks 

me a question concerning the Bristol Steam Tramway. If he will 
give me his name and address, I shall be glad to give him an 
answer.

Loughborough, January 5th.

our

Henry. Hughes.

The London Association of Foremen Engineers and 
Draughtsmen. — The twenty-eighth annual meeting was held 
at the Cannon-street Hotel, on the evening of Saturday, the 
1st inst., Mr. Joseph Newton, C.E., presiding. Messrs. 
Bernard Beard, and Joseph Alexander—of the firm of Messrs. 
Appleby Bros.—and Mr. Walter Heath—of Messrs. Hall, Beddal 
and Co.’s—-were unanimously elected as ordinary members, and Mr. 
John Batey, of Mr. Esson’s works, wasnomin ted in the same category 
The auditors—Messrs. Ives and Reed-—next produced the balance 
sheet for the past half year, together with their report thereupon. 
Both statements were deemed highly satisfactory, and were accepted 
without discussion, and with compliments to the secretary—Mr. 
W. H. Aubrey, C.E. The three separate and distinct funds, 
namely, the ordinary, superannuation, and widows’ and orphans’, 
stood respectively as follows : £460 19s. 4d.; £2149 18s. 5d.; and 
£93 14s. 2d.; thus giving a grand total of £2704 11s. lid., invested 
for all purposes. The chan-man then proceeded to deliver his 
annual address. In conformity with his ordinary practice the 
opening theme of Mr. Newton had reference to those members who 
had died during the past year, and of whom there were four—two 
of the honorary, and two of the ordinary class, viz. :—Messrs. Alex
ander Macgiliivray and James Robertson, and Messrs. John 
Briggs and Leonard Carden. Passing from this melancholy sub
ject, the speaker reviewed at length the history of the society, 
noted its steady advancement, in a numerical, social, and financial 
sense, and predicted for it a yet higher stage of development and 
of usefulness in time to come. The scientific discoveries which dis
tinguished the year 1880—and especially those in respect of electri
city—were glanced at. Colliery disasters, gas purification, and 
other subjects of interest were touched upon, and finally Mr. New
ton announced that, as he had now completed twenty-two years of 
office, and been twenty-one times annually and unanimously re
elected, he should not again accept the position of president ot the 
association. Accordingly after thanking all the members present 
and absent—for past courtesies, he then vacated the chair and left 
the meeting. Subsequently Mr. Robert B. Yinicombe was elected 
president and Mr. William Virtue vice-president for 1881.

no one man

Frank W. Grierson.examiners
THE ATALANTA.

Sir, It is only in a scientific paper that a point of much public 
interest in the Report of the Atalanta Committee can be brought 
out clearly.

The Committee reports—p. 8, par. 34—“ What we are required 
to say is, whether the Atalanta, when she left England in Novem
ber, 1879, was a stable ship ; and the conclusion to .which we have 
come, after a full consideration of all the facts of the case, is that
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expended upon them. A dock area of 176^ acres is now 
possessed by these places, and this accommodation, when 
taken with the deep water channel which runs between 
the two towns, places Hartlepool amongst the most acces
sible and commodious of eastern ports ; and in heavy 
storms Hartlepool will probably be now more readily 
accessible than any port between Grangemouth and the 
Humber. The works were described in our impression of 
the 2nd of July last. The handsome Skeldergate Bridge 
at York, erected from designs of Mr. Geo. Gordon Page, 
and illustrated in our impression of the 11th May, 1877, 
has just been completed. Abroad the most important work 
which has for some time been in progress is the St. Gothard 
tunnel, the advance heading of which was completed 
by the accurate meeting, without deviation, of the two 
parts on the 30th of April last. The tunnel was illustrated 
and described in our impression of the 5th of March last. 
The progress of this work was very rapid, and much is 
claimed for the top heading or Belgian system of tunnel
ling adopted by the late able engineer and contractor M. 
Louis Favre. The rapidity was also due to the adoption 
of the best rock drills and improvements as they became 
known, and to the very large employment of compressed 
air for working drills, locomotives, and ventilation. 
Shortly previous to the meeting of the headings, however, 
the temperature became so high as to be almost unbear
able. Men were rapidly disabled, and horses killed off 
very quickly. Very great trouble was experienced 
in two cases from great influxes of water and the 
existence and passage through a bed of semi-plastic 
material consisting of decomposed or disintegrated feldspar 
with alumina and gypsum, which on exposure to the 
atmosphere swelled with almost irresistible force and 
threatened at one time to crush every lining that could be 
built in. The pressure due to the enormous masses of 
superincumbent rock moreover caused the extrusion of 
this soft material as soon as freedom of motion was given 
to it, and with such force that heavy granite lining of 
5ft. in thickness was in some parts crushed, and had to be 
renewed and supported by side walls also of granite 
6ft. 7in. in thickness. These difficulties have, however, 
been overcome, and the tunnel will, it is expected, be 
pleted in April next. The differences between the con
tractor and the St. Gothard Railway Company have yet to 
be settled, but the justice of the Federal Council will un
doubtedly make the full allowance for the lengthy delays 
caused by the difficulties thrown in the contractor’s way, 
and the delay caused thereby. It may be here mentioned 
that a scheme is proposed for connecting Andermatt with 
the St. Gothard main line by means of a sloping tunnel 
700 metres in length. Andermatt is directly above the 
great tunnel, and almost exactly midway between Gosche- 
nen and Airolo; and it is thought that by the adoption of 
this expedient the company would not only increase their 
receipts, but secure the effectual ventilation of the tunnel, 
while facilities for direct communication with Andermatt 
would be extremely useful in case of an accident in the 
tunnel. The Paris, Lyons, and Mediterranean Railway 
Company began last year the construction of a new length 
of tunnel on the Replat Section of the Mont Cenis line, 
not far from Modane, to replace an open cutting, which, 
owing to the nature of the stratum through which it 
passes, which is the same as the soft stratum encountered 
in the St. Gothard, is continually giving way, and for years 
past has been kept open only by great watchfulness and at 
immense cost. The new Replat tunnel is being bored by 
the compressed air machinery and perforators invented by 
Professor Colladon. The head of it is about 1000 metres 
from the portal of the great Frejus tunnel, into which it 
will run 600 metres inside the mountain. Its total length 
will be 1583 metres, of which upwards of 900 are already 
executed. Another tunnel through the Arlberg of tie 
Rhaetian Alps is now in progress, the object being to con
nect the Swiss railway system with that of Austria by a 
line running along the right bank of the Inn between 
Innsbruck, Landeck, and Bludenz. By this means tie 
two countries will be rendered independent of the Germ: n 
railways over which the traffic is now directed. The 
tunnel will be about six and a-half miles in length. It 
will be made for a double line, and it is intended to sink a 
shaft 1540ft. in depth to accelerate the work and assist 
ventilation.

Some important dock and harbour works have been for 
some time in progress at Milford. Considerable progress 
has been made during the past year with the docks, which 
are constructed from the designs of Mr. J. M. Toler, C.E., 
and will have an area of 62-g acres, including a graving dock 
710ft. in length and 96ft. in width. Some of the deepest 
tidal work ever carried out has been necessary in this 
work, but of its progress and chief features we give an 
account in another page.

The most important and longest new line which has for 
some time been constructed in this country is the Hull and 
Barnsley Railway, of which Mr. W. Shelford is the engineer. 
The first sod is about to be turned with great ceremony, 
and work will be commenced at once. The line is designed 
chiefly to give a much wanted means of direct commu
nication between the Barnsley coal-field and the sea. As 
we gave a full account of it in our impression for the 13th 
of August, we need not describe it here.

A railway which will attract much attention is about to 
be commenced in Malta, the first railway in an island the 
population of which is more dense than that in any other 
portion of the world. A company has lately been formed, 
and a concession granted for the construction of a line 
about 6f miles in length, from Yaletta, the capital of the 
island, to Notabile or Citta Vecchia, the ancient capital, 
and a place of considerable importance, taking several 
small towns and villages in its route. Messrs. G. Wells- 
Owen, and Elwes are the engineers, and the contractor, 
Mr. Geneste, is in Malta making arrangements for the 
commencement of the work. The Bury and Tottington 
District Railway, constructed under the same engineers, is 
nearly completed.

The most costly and attractive work which it is pro
posed to commence this year is the Panama Canal. The 
indomitable energy and perseverance of M. Ferdinand
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PUBLISHER’S NOTICE. The depression against which almost all industries have 
been struggling for several years has been steadily 
decreasing since the commencement of the past year.. When 
writing our customary review, retrospective and prospec
tive, there seemed some promise of coming prosperity. A 
great advance had been made in the values of iron and 
steel, and though that advance in the values of the pro
ducts of our most important industries had been too rapid 
and too great to indicate the stable improvement in trade, 
which had been so long looked for in vain, it indicated a 
return of the confidence of capitalists in the value of public 
works for investment. The early improvement in demand 
came from America, and though it was seen to be but of 
limited duration from that country, it was nevertheless 
urged that the improvement would become general as it 
has so often commenced in the West. The demand has 
spread as predicted, and work of all kinds is becoming 
daily more plentiful the world over. Accumulated capital 
is finding application, and, until the re-accumulation 
of an excess, work will probably not be lacking. Not that 
the accumulation reduces the work to be done, but much 
of it is generally expended in times of great prosperity in 
increasing the means of supply until this exceeds the demand. 
Capital then has little to do until demands equal that 
increased power of production, and so activity and inactivity 
follow each other in not very dissimilar periods. That the 
depression is not so much the result of greatly decreased 
production, but of cessation of material increase, may be 
illustrated by the fact that all through the past few 
stagnant years the production of iron and steel has been 
but little less than in the busy years 1870-3, the average 
production in these four years being 6'474 million tons, 
while in the years 1874-9 it was 6'335 millions. The 
exports, however, dropped considerably from 1873, but 
nearly re-reached the 1873 total in 1879. Prices are now 
considerably higher than in 1878 for iron and steel, but 
the effect of the enormous expenditure of capital in 
developing our coal stores is still seen in the very low 
prices which still rule for fuel of almost all sorts, though 
the exports are as great as ever. There is, however, now 
some evidence that the existing means of production will 
gradually become much more fully employed, and, 
amongst other reasons for looking forward to prosperous 
times, is the appearance and support of large numbers of 
engineering projects at home and abroad.

The year 1880 has carried with it the records of the 
completion or progress of several important engineering 
works. It also carries the records of the failure of a piece 
of engineering construction which has detracted much from 
the almost universal praise which English bridgework has 
acquired for its strength and quality, if not for its archi
tectural fitness. The investigation into the causes of the 
failure of the Tay Bridge, on the 28th December, 1879, 
occupied several months of the past year, and brought to 
light some almost incredible instances of want of ability or 
judgment, and supervision ; and evidence of workmanship 
that any country would be ashamed to acknowledge. The 
bridge was blown down in a heavy gale, against the stress 
of which its weak-legged piers were incompetent to do 
battle. The investigation into the failure showed that the 
assumed maximum pressure of wind employed in calculat
ing the stability of the structure was much too low for 
exposed situations, such as that of the Tay Bridge ; and 
that the customary allowances for wind pressure had in 
very few cases been sufficient to ensure the stability of 
such structures had they not possessed a considerable 
margin of strength allowed by reason of other considera
tions. It further showed that our knowledge of the 
dynamic value of air moving at high velocities is insuffi
cient ; and that the influence of the form of surfaces 
in modifying the effective action of wind on structures 
needs to be ascertained. A recommendation that these 
points should be cleared up by a committee to be appointed 
by the Board of Trade, and a regulation of wind pressures 
to be assumed and included in the Board of Trade rules 
as to structures, was appended to the report of Messrs. 
W. H. Barlow and Colonel Yolland, but though this 
will probably not be done by any such authority, and there 
are obvious objections to the imposition of a rule bearing on 
a question which must always be subject to variation, 
according to the circumstances of each application, it will, 
without doubt, be taken up by some private investigators. 
It is a most important question, and one which might fitly 
occupy one of our technical societies. Designs for a new 
bridge have some time since been sent in by Mr. Barlow, 
who was appointed engineer for its reconstruction, but the 
Scotch authorities are now objecting to a bridge about 
20ft. in height less than the old one. They are now asking 
for the low level which the railway company would have 
adopted at first, but were prevented by the very autho
rities who now see the necessity for it.

The completed works of the civil engineer include the 
Royal Albert Dock, formerly known as the Victoria Docks 
Extension, and the Holyhead harbour and docks of the 
London and North-Western Railway Company, 
these were opened with great ceremony—the Holyhead on 
the 17th of June, and fully described in our impressions of 
the 25th June and 30th of July last; and the Albert Dock 
opened on the 24th June, and fully described in our 
impressions for the 25th June and 2nd of July last. This 
is the largest dock in the world, and is a remarkable 
instance of the application of concrete on a very large 
scale. Extensive dock improvement works were opened in 
October at Sunderland, the works consisting chiefly 
of a new lock and deep-water channel, connecting 
the Hudson Dock with the sea, the lock being 
480ft. in length, and 95ft. wide. Very extensive dock 
accommodation has been added to that previously existing 
fit the Hartlepools, over half a million sterling having been
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J. H.—Messrs. Siebe and Gorman, Neptune Works, Westminster.
J. R.—The last dozen volumes of The Engineer all contain descriptions of 

various brakes. You can consult the volumes at the Patent-office Library.
H. M.—The sectional area of the scire is 0‘001963 of a square inch. Of the 

42 wires it is 0'0S2467 of a square inch. This area at 150 tons per square 
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the smallest size of pulley that it is possible to use with a leather belt. But 
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width of a single belt for any given horse-power, mxdtiply the horse-power 
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easy work.

R. P. (Edinburgh).— We have already repilied to questions similar to yours 
more than once. The action of steam on the piston of a steam hammer only 
supplements gravity. Ij you know the weight of the mass moved—that is io 
say, of the piston, rod, and tup, and the length of the stroke, then the final
velocity may be found by the formula v

com-

— 8 \ / /_?, where v is the velocity, 
w

s the space, f thefoi-ce, and w the weight. The force means the weight of the 
mass moved, and the total effective pressure on the piston added together. 

Erratum.—In our notice of Young's “Ball Vale" in last week’s impression 
of The Engineer, for Mr. Dovell Young read Mr. David Young.

BARTON'S PEED-WATER HEATER.
(To the Editor of The Engineer.)

Sir,—Can any of your readers inform me who are the makers of 
Barton’s self-acting feed-water heater ? J. C.

London, January 6th.

RESTORING BURNED STEEL.
(To the Editor of The Engineer!)

Sir,—Can any correspondent kindly inform me where I can get the 
composition for restoring burnt steel ? I saw it advertised in The Engi
neer by a Glasgow firm about twelve months ago.

Hereford, January 4th.
G. C. B.

REGENERATORS.
(To the Editor of The Engineer.)

Sir,—Can any of your readers give me any information as to the 
relative heating powers of regenerators on the Siemens system and on 
the system of alternate flues for air and waste heat, the chambers being 
in both cases the same size, but in the former filled with a honeycomb of 
ordinary-sized quick fire-bricks, and in the latter with flues, say 6in. 
wide, separated by 2Jin. tiles ? There is no doubt the Siemens regene
rator, so far as brickwork goes, is the cheaper and probably the more 
efficient, but I particularly wish to avoid the reversing necessary with 
them. Would there be a probability with a flue chamber, as described, 
50 per cent, larger, of getting something like the same heat as from the 
smaller Siemens chamber ? B.

St. Helens, December 31st. _________
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MEETING NEXT WEEK.
The Institution of Civil Engineers.—Tuesday, Jan. 11th, at 8 p.m.: 

gural address of Mr. Abemethy, President, and monthly ballot for 
ibers.

Inau
mem

DEATH.
On the 2Sth Dec., in the 45th year of his age, Joseph Watson, for 

eighteen years the trusted and valued friend and foreman engineer of 
the firm of James Harby and Co,, Chrisp-street, Poplar, J],



de Lesseps seems to have overcome all the American objec
tions to the scheme, and it is said that all the shares have 
been taken up, the applications for shares being much 
more than the whole number of 590,000, amounting to 
eleven and a-half millions sterling. The benefits to be 
derived from the completion of the canal are generally 
conceded, but as it will probably take much more than the 
estimated twelve years to complete it, there is plenty of 
time to count upon the advantages. As between England 
and the antipodes these will be nearly nil, for the distance 
between London and Sydney through Panama will be 
nearly the same as through Suez. Our West Indian 
colonies will no doubt profit by the undertaking, but the 
chief gainers will be the Americans when it is completed.

At home there is much work to be done by the civil engi
neer, but for some of the most important, namely, works for 
the prevention of floods, and river regulation, much opposition 
will have to be overcome. Eor the efficient grappling with 
the Thames floods, for instance, the whole river from source 
to sea must be under one authority, otherwise the con
tending interests, or supposed interests, of each district 
will prevent the execution of works in every other district. 
There are many small towns yet without any, either quali
tatively or quantitatively efficient water supply, and the 
supply of such places leaves much work to be done by 
the combined assistance of the civil and mechanical engi
neer. To the London water supply question we have 
several times referred, and it is satisfactory to see that the 
water doctors have so long cried wolf that Londoners begin 
to see that the bad water neither summer nor winter comes
from the water mains, but from the house cisterns, and 
that what is required to put the water supply question on 
a satisfactory basis is a system of regulation similar to that 
which has answered so successfully with the gas companies.

The success with which the electric light has now been 
adapted to lighting public buildings and thoroughfares, and 
the probability of its being made applicable for domestic 
purposes, suggests the desirability of turning attention to 
the utilisation of the power now running to waste from 
many rivers in the United Kingdom. Electricity might be 
generated near rivers and waterfalls, and transmitted 
direct to the neighbouring town, or air might be coin- 
pressed there at a very low cost and transmitted to towns 
to work air engines for driving dynamo-electric machines. 
In not few cases the rise and fall of the tide might be 
economically utilised for lighting towns by electricity, as 
by means of suitable reservoirs and constantly acting 
turbines, power could be obtained much more cheaply 
han by means of steam engines, 

places on our 
than 10ft., and from one-half to three - fourths of 
this might be utilised in working turbines continuously.

Tramway enterprise needs very little encouragement; 
but there is much room for light local railways, such as 
that which the Great Eastern Railway is about to try 
between Wisbeach and Outwell, about six miles.

The Southampton and Isle of Wight Railway is another 
project of considerable importance. It comprises a tunnel 
under the Solent near Cowes and Beaulieu on the main
land, where the Solent is only a mile and a-half wide. The 
stratum through which the tunnel would pass is composed 
of a sound clay, which would greatly facilitate its 
struction. There exists a strong feeling of insecurity in 
crossing the Solent by steamers, the danger of collision, par
ticularly during fogs, increasing the fear of accident from 
the constant traffic of steamers and sailing vessels passing 
at right angles to the track of the Isle of Wight steamers.
(yreat delay, sometimes of days, arises, owing to the impos
sibility of getting safely across in the fogs, and there is no 
doubt that a railway connecting the mainland and island 
would secure the traffic rather than by the Portsmouth, 
Southampton, and Rvde steamers. The South-Western 
and Brighton and South Coast Railway Companies have 
jointly spent nearly half a million in the Ryde district 
in improving the pier and making a short railway 
acioss the esplanade, without, up to the present time 
causing any very sensible addition to the traffic of the Isle 
of Wight Railway. The result would probably have been 
very different if this capital had been expended in con
structing the proposed Solent Tunnel Railway. It is esti
mated that the saving of time between London and 
Ventnor in fine weather would be one and a-half hours. 
Its completion has been delayed by the depression which 
has stopped so many projects. The cost as estimated by Mr 
Hamilton Fulton, C.E., is ,£500,000. The proposed Man
chester and Salford Tidal Canal is again forming the sub
ject of discussion in the district. The project comprises 
the deepening, straightening, and widening of the rivers 
Irwell and Mersey between Manchester, Salford, and Run
corn, so as to enable steamers to reach Salford and to dis
charge their cargoes direct from the ship, thus saving the 
consequent delay and expense incidental to the tranship
ment at Liverpool. The Irwell would then become a tidal 
navigation, and the oft-occurring and damaging floods in 
the low-lying districts of Manchester, Salford, and else
where would be entirely obviated. The bed of the river 
would be deepened and cleansed by scour, and docks 
warehouses, and factories would spring up on its banks.’ 
The estimate of the cost of carrying out this proposal, as 
made by Mr. Hamilton Fulton, would not exceed an 
outlay of £3,500,000. It is stated that those interested propose 
to establish an association, which would be armed with the 
necessary parliamentary powers, and an adequate capital 
for the construction of the necessary works. The Corpora
tion of Salford, it is believed, thoroughly approves the 
measure, and is prepared to render every assistance within 
the limits of its statutory powers. As will be seen by re- 
feience to the letter of our Manchester correspondent, 
Salford is now suffering- severely from the floods which 
this work would prevent. There are always many 
difficulties to be evercome m important undertakings such 
as this, and more particularly during a period of a depressed 
condition of trade such as has lately prevailed; but it is 
thought, and there is every reason to believe, that before 
long, under the more favourable auspices of the Salford

* ***

There are few 
coast where the tide rises less

con-
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The metropolitan water companies may be supposed to 

be looking forward with some anxiety to the events which 
await them in the present session of Parliament. The 
Irish agitation will probably serve to take off a little of 
the keen edge of the Damoclean sword which has been so 
long hanging over their heads ; but the companies know 
full well that they have no particular friend in Sir W. 
Harcourt. Political events may befriend them, but some 
kind of legislation is imminent with respect to the London 
water supply. According to the official notification of the 
Government Bill, a Water Authority is to be created, with 
power to go into the whole question, and deal with it as 
may appear best, though we may expect that Parliament 
will reserve to itself a pretty tight hold on this Autho
rity. If any scheme of purchase is carried out, it has to be 
remembered that the cost will fall on the metropolis 
exclusively. It is a local question of the largest 
magnitude, and its settlement is committed to the wisdom 
of the Legislature. If it should happen that nothing 
more than a Regulation Bill is passed, the question of 
purchase will be removed to a date so remote as to put it 
almost out of men’s minds. This is just a possible issue, 
though appearances look rather in the direction of pur
chase or competition. In a short time something more 
will be known on this point, and it is perfectly certain 
that the Government are pledged to propose some kind of 
scheme. In the meantime the companies are proceeding 
with the constant supply, and are also improving in their 
financial position. London is even threatened with a new 
company in connection with the South Metropolitan Spring 
Water scheme, which is to reappear this session. Although 
having no relation to the drinking supply, perhaps we 
ought to mention the resuscitated project for laying on a 
supply of sea-water to London from the coast of Sussex. 
On the part of the provinces no startling scheme of water 
supply ] (resents itself for the attention of Parliament this 
year. The famous Vyrnwy project was carried in the 
session of 1880, and the Water Bills now forthcoming are 
small affairs, excepting as concerns the metropolis.

Disastrous floods from the overflowing rivers may be 
said to form a sort of connecting link between the water 
and the sewage questions. The proper management of a 
river requires that it shall neither receive any damage nor 
inflict any. According to the Queen’s Speech, the Govern
ment will immediately proceed to take up the sub
ject of river management in a practical and comprehensive 
spirit. So far
sewage question, it is pretty much what it was. 
drainage of the towns of the Lower Thames Valley, of 
which group Kingston is a conspicuous member, is still 
unsettled subject, but the Local Government Board have 
pretty plainly intimated their readiness to approve of Sir 
Joseph Bazalgette’s plan for carrying the sewage round 
the southern outskirts of the metropolis into the West 
Kent system. If this method be adopted, it will be to the 
grief and trouble of the Thames Conservators, who have an 
idea that sewage creates shoals and thereby interferes with 
the navigation. Earl Fortescue has declared the inter
cepting sewer and outfall system of the metropolis to be a 
mistake, the right principle being that of “ the rainfall to 
the river, the sewage to the soil.” There is, however, very 
little prospect of that principle being made generally 
available, though it may be employed advantageously in 
certain cases. Respecting the pollution of rivers, the law 
which was to prevent that evil appears to produce very 
little effect at present. Sir Robert Christison declares it 
to be rendered in a great degree inoperative by the saving- 
clauses which are designed to protect the manufacturers. 
Dr. Stevenson Macadam asserts that the law is good 
enough “provided it were put in force.” Seemingly it 
remains more or less in abeyance, owing to the lack of 
power on the part of inspectors to originate proceedings, 
as to take the burden off from private individuals. With 
regard to processes for the treatment of sewage little is 
heard just now.

The New Year opens with pleasing prospects for 
the gas consumer, and with very fair encouragement for 
the companies, although the interests of the latter may 

to be threatened by the electric light. In London, 
the progress. of amalgamation has gone so far, that only 
four companies exist, where formerly there were thirteen. 
Another absorption cannot be far off, by which the 
London Company will be divided between the Chartered 
and the South Metropolitan. It is true that at present 
there are no positive signs of such a change being at hand, 
but there has been a recent attempt to bring it to pass, and 
we may presume that so reasonable a reform can only suffer 
a short postponement. Nothing is said as to an absorption 
of the Commercial Company, although in some respects 
that is even, more to be desired than the partition of the 
London, seeing that the Commercial district renders the 
Chartered mains unproductive during their course through 
a crowded and extensive district. This is, perhaps, 
primarily a question for the gas companies themselves, 
whereas the exclusive position occupied by the London 
Company deprives the consumers in that district of the 
benefit of the

guarantee, however, is worth something, and this does not 
exist in the case of the London. One feature in the 
question during the coming year not to be overlooked will 
be the Bill of the South Metropolitan Company for the 
construction of enormous gasworks in the Greenwich 
marshes. In the provinces there is a continuance of the 
process by which the local authorities acquire the 
property of gas companies, and thereby constitute 
themselves the owners 
supply. But there can be no doubt that the elec
tric light is rendering the municipal bodies rather less 
anxious than formerly to occupy the place of the gas 
panies. Asa convenient agent for the production of heat, 
we find gas becoming increasingly popular, though it is 
obvious that gas which has been prepared for illuminating- 
purposes is a somewhat costly article to employ as fuel. 
The use of gas to supersede coal with a view to the reduc
tion of the fog nuisance, is one of the ideas now pro
mulgated. In some shape or other we may expect gas 
will still be wanted, let the electric light prosper as it may. 
Even the electric light itself is often dependent on the 
motive power furnished by a gas engine, a class of machine 
for which there is now a very large demand. On the 
whole we expect gas to become better, cheaper, and more 
skilfully applied. Palpably in the year on which we have 
just entered, gas will pay such dividends as it never paid 
before.

gas

and masters of the gas

com-

It is a remarkable fact that men go on for years, if not 
for generations, suffering daily from particular wants and 
never making an effort worth the name to satisfy their 
want. It has been so in all ages, and will probably be so 
to the end of time. The proposition is true of social rela
tions ; it is true of the concerns of every-day life having 
nothing to do with technical matters ; and what is much 
more to the point for our present purpose, it is particularly 
true when applied to the doings of mechanical engineers 
and that section of humanity most dependent on mecha
nical engineers for success and prosperity. The fact that 
wants remain unsupplied, wishes ungratified, hopes unful
filled, constitutes the element of success in the inventor’s 

When, however, we come to consider how it is 
that wants still exist, although the world was never before 
so able and so willing to pay for the gratification of its 
desires, while never before were so many individuals appa
rently able and certainly willing to supply the demand, we 
shall find that various causes exist all operating directly or 
indirectly to the same end. With none of these save two 
need we now concern ourselves. The first is that although 
new inventions are wanted, the men able to invent do not 
know what they are ; and the second is that mankind 
very readily accepts what it holds to be inevitable, 
and makes no effort to avoid it. Thus for generations 
it was held that steel could only be made by cementation, 
and it does not appear that any one ever attempted to 
make it on a large scale in any other way, for what 
used to be known in times long past as puddled steel had 
very little in common with the stuff of which- we now 
make rails. For example, even Mr. Bessemer, during his 
earlier efforts with the converter, sought to make, not steel 
but wrought iron. In the same way vinegar makers now 
convert “ gyle ” into a dilute acid by a long-continued 
process of oxidation, brought about by running the liquid 
in thin streams through huge fagots of twigs, so as to 
expose a large surface to the air, while for all that we know, 
or perhaps any one else, the same result might be attained 
in one-fourth of the time by simply blowing air through vats 
containing the fluid, as Bessemer blows air through the con
verter. It is indisputable that an enormous inventive 
power is wasted in every civilised country year after year 
by men who really do not know what is wanted, and hit 
on remunerative subjects, when they hit on them at all, 
by mere chance, if such can be supposed to exist. We 
can do no more than call attention to the existence of the 
evil—we cannot even indicate a means of remedying it, 
unless indeed we might suggest that those who feel that 
they possess the faculty of invention, and earnestly desire 
to exercise it, should take great pains to learn all 
that can be known concerning mechanical science in its 
various applications. They may then avoid, perhaps, much 
waste of precious power, even if they do not hit upon a 
gold mine.

A glance at the work of the past year suffices to show 
that mechanical engineering has very closely adhered to 
old grooves. We seek almost in vain for instances where 
the beaten track has been left, even for a tiny excursion ; 
and nothing is more strange than the pertinacity with which 
men continue to try over and over again to make certain 
things “ do ” which it has been clearly proved cannot be made 
to answer. We could illustrate this by dozens of examples. 
We may nse one or two which will serve at once to illus
trate our proposition, and to indicate the direction which 
mechanical science is taking or is likely to take in certain re
spects the present year. Day by day accounts reach this 
country of the breakage, of the crank or propeller shafts in 
sea-going steamships. No class of ship appears to escape. At 
one time a cargo boat, of some 500 or 600-horse power indi
cated, is disabled in this way. At another it is a great 
Atlantic steamer, worth perhaps with her cargo £150,000, 
and carrying many hundreds of men, women, and children, 
which is put in serious jeopardy. Engineers seem to have 
accepted this most unsatisfactory condition of affaire as 
inevitable ; but is it inevitable ? We venture to say that 
it is not. So long as engineers and shipowners think that 
the mere putting in of stronger and stronger shafts, in the 
sense that they are thicker and thicker, will meet the 
required object or supply the want—a shaft which will not 
break—so long will sliipowners have cause to complain. 
The reasons why shafts break must be sought for intelli
gently ; and when they are found they can be combated. 
We cannot attempt to do more than indicate here what 
these causes are. Crank shafts generally break because 
the bearings are allowed to get hot. Why this overheating, 
should operate to the stated end, it is not quite easy to 
say. Enough that it is generally admitted that hot 
bearings and split or cracked crank shafts go together. 
This being known, it is obvious that precautions should be 
taken to keep the cranks cool. Is it quite certain that all

career.

as concerns the present outlook of the
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.. system of gas legislation. Still, to the
credit or the London Company it is to be said that they 
are offering cheap gas in common with the other companies. 
I lie price of gas in London from the commencement of the 
present year is 2s. 10d. per 1000ft. in the South Metro
politan district, including that which was recently the 
Dhoenix and Surrey Consumers’, 3s. in the Commercial dis- 
nct and 3s. 2d. in the district of the Chartered Company 

winch extends over nearly two-thirds of the metropolis.’
L ndertheslidmg-scale,theSouthMetropolitanCompanymay
now pay dividends at the rate of 12 per cent, per annum 
and ol course they will exercise their privilege. Still more 
enviable is the position of the Commercial Company, which 
will be allowed to go as high as 12} per cent. The maxi
mum dividend of the Chartered Company will be 1U per 
cent., while the London, being under the old system* will 
be limited as before to 10 per cent. It is to be observed 
tnat this last-named company is not placed under the same 
sun eillance as the other companies in respect to illumi- 
natmg power and quality, though there is no positive 
toflson to suppose tliat its gas is in any way inferior. A

new
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then cogged gear is required. It is by no means so generally 
understood as is desirable that great power is needed not 
so much to shape the iron as to overcome the friction 
of the rolls. In a sheet mill, for example, the rolls 
are driven asunder when the double is nearly finished 
with a force of about 400 tons. The roll necks 
Avill be Min. to 18in. in diameter, but let us take 
the smaller dimensions. The circumference of the neck is 
45in. The roll itself will be 20in. diameter, its circum
ference will be 63in., the doubles will be about 8ft. long ; 
so that to pass one the rolls must make, say, 1? revolution. 
The rolls will make thirty to thirty-one revolutions per 
minute, so that their necks will have an angular velocity 
of 31 x 45 = 1345in., or, say in round numbers, 116ft. 
per minute. Each roll neck will carry 200 tons, and there 
are four necks. Hot neck grease is not a very efficient 
lubricant, and it would not be safe we think to take the 
coefficient of friction at less than of the insistant load; but 
200

the talent of the country is powerless to produce a marine do not run wholly in the same groove. There is not the 
engine shaft which will run from this country to the slightest probability now that there will be any mitigation 
United States without the use of cold water, and which of the tariffs in our favour until the next presidential 
will not heat if left to itself for say half an hour ? We election, four years off. Those who hold different opinions 
hope not. If railway engineers had not been more success- assert that the farmers will rise against protection ; but 
ful with their bearings and journals than marine engineers the truth is that the American farmers suffer very little 
are with theirs, then would railway travelling at sixty if at all from high import duties. The American farmer 
miles an hour or runs of an hour and a-half at a time be has practically no rent to pay, and he can therefore very 
impossible. Again, is it quite clear that we make our well afford to contribute to the prosperity of large towns by 
crank sliafts the right way ( We have no doubt at all that submitting to the infliction of the tariff. At this moment 
such shafts should be built-up when of any but the smallest the United States are the most prosperous nation on the 
size. But not more than a couple of years have passed face of the earth ; they are practically self-sufficing, and 
since the practice of using built-up shafts became at all it is very difficult to see what they could gain yet 
popular, and it was forced upon marine engineers by the awhile more than they have by adopting free trade 
impossibility of getting single forgings large enough for principles. There is in truth no analogy at all between 
such ships as the Orient. The idea once set in motion and such a country as America and such a country as Great 
fairly accepted, the rest follows, and built-up shafts are Britain. The facts being as they are, ironmasters in this 
likely completely to displace the ordinary shaft. One country ought to see that no effort should be spared to put 
of the best arrangements of the kind which we themselves on a footing of equality with their competitors, 
have seen is that of Mi1. Turton, of Liverpool, in It is quite certain that at present we are not holding our own 
which the crank webs are made in halves secured in this respect. The United States ironmasters are beating- 
together by bolts. The breaking of any portion us by 100 per cent, in the output from their plant. With 
of the shaft—say a crank pin—-means a few hours’ delay one pair of converters they can do as much and more than 
while it is being replaced, instead of a total and we can do with two pairs; and while our blast furnaces turn 
incurable breakdown. Coming now to propeller shafts, out 480 tons of pig per week, theirs, much smaller, give as 
there can be no doubt that they are broken from two much as 1100 tons a week. In the rail mills, and bar and 
causes—first, the bending and springing of the ship’s hull, sheet mills, matters are in much the same condition. If 
by which they are distorted ; and, secondly, by the racing we are asked, To what is this superiority due ? we reply that 
of the engines. There are some excellent governors now it is to be traced, to some extent, to better organisation, 
in the market, by which racing is prevented, and we and in others to better plant. In the Bessemer works, for 
commend them to the consideration • of shipowners. The example, the drill of the men employed is perfect, 
desirability of adopting a plan all but universally adopted and a converter is never stopped for days while 
in the French navy, and introducing in two or three being lined up and re-bottomed. The converter 
places universal joints, to give flexibility to the shaft and alone represents but a small part of the plant; 
save it from undue strains. We believe we are correct in but when a converter is standing, so to a certain 
saying that the fracture of a propeller shaft, fitted with extent do the blowing engines, the hydraulic appliances, 
flexible unions, is a thing unknown in French ships, and ingot moulds, and very probably the hammer, the cogging 
we need not be too proud to learn from our neighbours. If mill, and the rail train. What would be thought of a 
this seems too complex and expensive, then as an alterna- foundry which was closed while a 5-ton ladle was being
tive something akin to the breaking spindle of rolling re-lined ? In the United States, for a long time back, the
mills might be adopted. Let us suppose that the proper moment a converter is burned out it is taken away, and a 
diameter for a propeller shaft is lOin. Then let a short new one put in its place. The operation requires, we 
length of it be of this diameter, and all the rest 10?in. If j understand, about half-an-hour at the most. In how many 
breakage takes place, then the portion lOin. diameter is ] English steel works is the same plan pursued ? It has, we 
sure to fail, being the weakest portion of the shaft, and may say, been forced on Messrs. Bolckow, Vaughan, and 
this length—say 5ft. long—could be removed in a very Co. by the necessities of the basic process, and we hope to 
short time by taking out the bolts in the couplings and see it generally adopted before many months are out. 
replaced with a new length, which could be carried as There is still room for invention in this direction. Besse- 
“ spare gear ” without trouble. mer plant was regarded as perfect until the other day

Another excellent instance of the persistence of types is am°ng ourselves. Then Mr. Holley showed the good 
supplied by the attempt made to use steam on tramways. People °f the States that, excellent as it was, it could be made 
Years ago we pointed out that extremely light engines 'better. Is it to be supposed that Mr. Holley has left 
coidd not be made to do this work, and experience has own Bessemer steel men nothing to do ? We think 
proved that we were right. We also indicated the pro- n°h Mr- Windsor Richards, in his recent address
priety of not using the rails, but the common road as the the Cleveland Institution of Engineers,* spoke in 
place to apply tractive effort, for very obvious reasons. This somewhat depreciatory terms of the work done by
latter plan, there is every probability, will be put in practice the Edgar Thomson Steel Company, suggesting that by 
during the present year. But setting this solitary excep- bard driving, the furnaces were soon burned out and 
tion to the general rule on one side, we still find engineers wanted re-lining. Even if we admit this to be quite true, 
building engines which differ in no essential particular from it seems to be perfectly clear that- the cost of re-lining must be 
those which have gone before them and failed. There is pharged- as so much per ton of iron made, and that unless 
of course no trouble whatever in designing a tram engine can be proved that the Edgar-Thomson furnaces cost 
which will haul cars and not prove offensive to the public. lnore f°r repairs and renewals per ton of pig than do fur- 
That much has been done by half-a-dozen inventors to the liaces less hard pressed, the advantage is altogether with 
satisfaction of all parties. The puzzle is to build a tram them. To make this plain, let us say that one of our great 
engine which can be made to pay its way ; one which will Cleveland furnaces, with its appurtenances, costs £20,000, 
not wear itself out in a very few months. Now it is well- which is not far from the truth. It turns out, say, 450 tons 
known that the cost of repairs is heavy, enormously P1® Per week, or 23,400 tons a year. The interest on 
heavy, because the working parts become covered with £20,000 at 5 per cent, is £1000, or 20,000 shillings; con- 
dirt ; because the engines bhmder over wretched roads sequently each ton of pig iron must be charged with, say, 
and yet are fitted with miserable springs ; and because no bid. for interest alone. If, however, the make of the fur- 
attempt worth the name is made to keep bearings clean. liace bad been doubled, or 900 tons a week, then 5d. a ton 
Collinge, the inventor of the “ patent axle,” taught the would have been saved, and this sum, and less, represents 
world years and years ago how to make a bearing which bi the present dajr a profit which is by no means to be 
would run over the worst roads, winter and summer, for despised. Itcomes to nearly £20aweek per furnace,and 
four or five years without any more attention than was this amount of clear profit, small as it is, many an ironmaster 
involved in pouring a teaspoonful of oil into a hole once a would be glad to get from each of his blast furnaces. It may 
week. Is there a crank pin and big end now in use on a be said that, after all, the rate at which a furnace is driven 
tram engine fitted up like a Collinge patent axle ? That is has very little to do with mechanical engineering. But this 
to say, with along, absolutely cylindrical spindle of the is not true; double production means double blowing, double 
hardest steel outside, with a soft, tough iron core, working in feeding, double hoisting of materials, and increase in the 
a steel bush, which it fits air-tight when the surfaces are power of various appliances, all which demand renewed exer- 
smeared with oil. There is nothing of the kind about the tion 011 the part of the mechanical engineer. And here 
normal big ends which are specially designed to jack up all ma.Y refer to a somewhat novel pair of blowing engines, re- 
the mud and dust going. We need not pursue this topic cently put down at Staveley, where they were constructed 
further ; to those of our readers who can take a hint we from the designs and under the superintendence of Mr. 
have said enough. Charles Markham. We shall illustrate these engines in

It is a part of our duty to endeavour to indicate at the eaJT bnpression, and it will be enough now to say that they 
beginning of each year the direction which invention C01n')me 111 an T!ullsl!a degree great power with consider- 
should take in the immediate future. Broadly speaking, , ® e^“1.omT °^. tuel and very small first cost.. A great 
at the present moment in nothing is invention more <ea, , blast furnace plant of Great Britain is anti
required than in those branches of engineering science in Twfed, and the sooner it is replaced with more modern 
which we compete on common ground with other nations, b au tie bettei. We may cite as an example hot blast 
So far we may be said to have cotton and woollen spinning s ?Te.s* 1’? a suggestive fact that much of the success 
and weaving in our own hands. There is no reason to T 101 attendsAhe labour of the American ironmaster is 
believe that any other nation possesses better machinery J16,. ° .e efficiency of Mr. Cowper’s stoves, and yet 
than we do for these purposes. The progress of recent . 11 onmasteis have been very slow to accept
invention in the manufacture of cotton spinning machi- lm eution which American ironmasters jumped at. 
nery has been so recently and fully set forth in our 11 10 11111 machinery there is still a great deal of
columns,* that it will suffice only to mention it here. The 100111 10r improvement. It is very desirable to reduce the 
next great national industry is the iron trade, and it is worth b(A'el lequiied to produce any particular class of rail, bar, 
while to consider how we stand here. Our great competitor 01 ^“eet to its lowest limits, not so much because steam 
is the United States. In that country iron ore and co ,money for its cost in most ironworks is exceedingly 
coal abound, and the production of manufactured iron and ;ifj because great power means enormously heavy
steel of all kinds has been greatly developed and fostered ,cos. T geai mg, which again requires equally costly 
by protection. We regret to say that some of our own iron- foundations. Indeed, the train proper of any reversing 
masters and others prognosticate that in a comparatively 10111n§ U11d appears ridiculously small as compared with 
short time the United States must adopt free trade ; that , ® groat mass mechanism beside it, and intended to 
when this is done there will be great demand for British dnve it mechanism which is moreover constantly break- 
iron and steel, and that, if we can only rub along a little down. To get rid of much of this gear we have on 
longer we shall yet do very well without making undue the one hand the three-high mill, which is not very popu- 
exertions. We have heard this argument used year after au 111 ^ s country ; for one reason because the middle roll 
year for many years. It is fortunate that no matter what wears faster than its fellows, and for another that the bars 
turn men’s thoughts take in this direction, their actions . aAv,e to be ilfted .verJ high The more popular expedient

is the use of a pair of quick-speed engines fitted with link 
motion peve^ing gear, and without a fly-wheel i but even

— 6'6, and we have therefore for each roll neck a30
resistance of 6-6 tons, or 14,784 lb., to be overcome at the 
rate of 116ft. per minute, which is equivalent to 52-horse 
power nearly, or for the four necks say, in round numbers, 
200-horse power. Fortunately the sheets are not always 
passing through the rolls, because there is an interval 
while they are being returned over the top, during 
which the fly-wheel again picks up momentum. To drive 
a good double sheet mill direct requires a non-condensing 
engine with a 35in. cylinder, 5ft. stroke, and a 70 ton fly
wheel, the pressure being 50 lb. Doubles are very seldom 
going through both mills at the same time, but “ stalls ” 
are not unknown. Our readers can calculate for themselves 
what the power of such an engine is. A rail mill will absorb 
from 250 to 300-horsepower, of this 70 or 80-horse power will 
be required to drive the machinery light; of the remainder 
by far the larger proportion is expended in overcoming bear
ing friction. Several years ago we showed in this journal 
how a large proportion of this loss might be saved by the use 
of friction wheels to carry the lower roll necks, in a way 
exceedingly simple, and incapable of interfering with the 
ordinary housing or screw tackle. Whether this method 
be or be not adopted, it is at least clear that great advan
tages may be expected from the adoption of any system of 
construction which will obviate the existing loss of power. 
Before leaving rolling machinery we would also suggest 
that for certain classes of work considerable advantage 
would probably accrue from the use of what we may term 
a reciprocating mill. When rolling short plates, for 
example, as is sometimes done, not more than one and 
a-half revolutions of the rollers is required each way ; 
much more than this is needed, however, for reversing, and 
much time is wasted, during which the iron is cooling 
If instead of using rolls, say, 20in. or 22in. in diameter 
for such a purpose, rolls of three or four times the diameter 
were employed, then not more than two-thirds of arevolution 
need be made each way, and the rolls could be driven by a 
crank and connecting rod. In practice, the use of rolls of 
this size would be out of the question, but chilled seg
ments might be attached to two suitable framings, each 
representing a portion of a roll some 8ft. or 10ft. in 
diameter, if necessary, and a swinging or pendulous motion 
being given to the upper or lower one, a plate once put 
between them could never be delivered until it had been 
reduced to the proper thickness. The iron could be 
worked very hot, and the yield of a given mill enormously 
augmented. The circumference of a roll 10ft. in diameter 
would be, say, 32ft., but the roll centres need be little 
more than 10ft. apart, and the housings would not need to 
be of unwieldy dimensions, while a reciprocation of one- 
third of a revolution would produce plates or bars over 
10ft. long. Not in the rolling mills alone, but in many 
other matters with which engineers have specially to do, is 
improvement wanted in our ironworks. The German, 
French, and American ironmasters will not stand still, and 
it is beginning to be understood in this country that the 
iron or steel producer can hope for nothing in the way of 
profit unless he has the best plant that modern science 
can produce. There is still a wide field open to inventors 
here, and we hope that 1881 will not'be suffered to pass 
without substantial advances having been made.

Many subjects press on us and clamour for a word of 
notice, but space is limited; and even if it were not so we 
have no desire to weary our readers, but rather to give them 
hints as to the directions which mechanical engineering pro
gress ought to take, and is taking. We cannot pass in utter 
silence the enormous advances which are being made in 

steam navigation. We must content ourselves, how
ever, with giving a very few particulars of certain huge 
vessels which will probably make their trial trips before 
1882 is upon us. There is the City of Rome, being built 
for the Inman Company by the Barrow Shipbuilding 
Company. She has been very fully described in our pages 
already, but it will not be out of place to say here that she 
will be 586ft. from figure-head to taffrail, 52ft. beam, and 
38ft. 9in. deep, with a gross register tonnage of 8300. 
She will be propelled by three engines acting on a single 
crank shaft. Each will consist of a high-pressure cylinder 
43in. diameter over a low-pressure cylinder 86in. diameter, 
the stroke being Oft. The crank shaft is of steel, built up 
hollow, and 25in. in diameter, and weighing 68 tons. Steam 
will be supplied by eight double-ended boilers, with forty- 
eight furnaces. The working pressure will be 90 lb., the 
indicated power 8500, the speed 17 knots. The propeller 
will be 24ft. in diameter and 30ft. pitch. The Servia, 
being built for the Cunard Company, is a rival vessel. 
She will be 500ft. long, 50ft. beam, and 37ft. deep, and 
7500 tons register. She will be propelled by a three- 
cylinder compound engine, the high-pressure being 72in. 
and each of the low-pressure cylinders lOOin. in diameter, 
the stroke being Oft. 6in. Concerning her boilers little 
information is as yet available. They will have thirty- 
eight furnaces. The engines are to indicate 7500-horse 
power, and the speed of the ship is to be over 16 knots. 
The Guion line, not to be outdone by the other Atlantic 
companies, is building the Alaska, 500ft. long, 50ft. beam, 
and 39fti deep, gross register tonnage about 7700. She, 
too, w^j have three cylinders 68in, and IQQin. diameter
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“ Cotton Spinning Machinery,” by Mr. Eli Spencer. Paper read before 
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Crompton lamp At King’s-cross. Mr. Crompton’s lamp is 
in extensive use at Glasgow, and has been adopted in 
twenty or thirty different places during the year—success
fully lighting railway stations, quays, collieries, water 
works, factories, &c. Hitherto this lamp has been used 
generally with the Gramme machine, and to a considerable 
extent under the auspices of the British Electric Light 
Company, the licensees of the Gramme machine in Great 
Britain. The British Electric Light Company has had 
an active year, and this company has in hand the 
lighting of some of the Liverpool streets, the Cannon- 
street Station, &c. Messrs. Siemens have applied their 
system to the lighting of the Parade in Blackpool, the 
Holyhead Harbour, and the Royal Albert Docks, with 
constant success. One of the signs of the times is the 
application of various towns to Parliament to obtain powers 
for lighting by electricity, and the significant fact that a 
general lowering of prices has been thought necessary by 
the gas companies. At the close of last year we were pro
mised a public demonstration of the Edison light, but the 
promise has not yet been fulfilled. The latest news from that 
quarter announces the formation of a company with a capital 
of 1,000,000 dols. to light New York. The moving spirits 
in the company are Marvin Green, Tracy R. Edson, James 
H. Baker, and T. A. Edison.

Mr. Swan, of Newcastle-on-Tyne, who commenced 
his experiments on this particular form of lamp nearly 
twenty years ago, has during the year publicly explained 
and shown the result of his labour. His work has brought 
the electric light within the domain of domestic wants, 
and those who are willing to pay for the necessary altera
tions can obtain a cleaner and better light than heretofore 
has been possible. The progress of the electric light will, 
to a certain extent, be independent of cost, supposing the 
cost to be at all comparable with that of gas. It must be 
remembered that Mr. Swan has more than once stated that 
the light obtained by his lamps, with the electric machine 
driven by a gas engine, is greater than the light from 
the same quantity of gas burned in the ordinary manner. 
Digressing for a moment, attention must be directed to the 
admirable way in which the constructors of steam engines 
have supplied the requirements of electric light engineers. 
Previous to the advent of electric lighting, probably few ex
cept marine and pumping engines were required to run so 
long without a stoppage. The consensus of opinion that 
no difficulty has been put forward by builders of engines 
must be gratifying to those who regard the electric light 
as the light of the future. The time will come when 
advances having been made in thermo-electricity, the 
engine will be relegated to other work, and the attention 
of men should be turned to this almost unexplored field of 
investigation, and to the storage of the electric current. 
The difficulties in the way of should prove a greater incen
tive to the task, which, whatever the result may be, is one 
that will amply repay experiment.

The most interesting feature in the purely scientific work 
of the year is the development by Professor Bell and Mr. 
Tainter of the photoplione from the telephone. Two years 
ago we indicated the direction in which discovery in this 
matter would take place, and although it is far easier to 
describe an achievement accomplished than to forecast the 
future, it may be interesting to note the working of men’s 
minds. Sound is caused by the motion of ponderable 
bodies. Light is caused by the motion of the so-called 
imponderable ether; but astronomical and other research 
indicates that the ether is not altogether impon
derable. We may therefore look upon it as being 
at one extreme end of the scale of density, whilst 
such a substance as platinum is at the other. Then 
luminous vibrations are transverse, while those of sound 
are longitudinal. How far has scientific research yet carried 
us \ Sound waves are reproduced at a distance by 
of telephones connected with the point of departure by a pon
derable material such as copper wire; further, sound waves 

reproduced at a distance by another apparatus, in which 
the ponderable is replaced by the ethereal light waves. Who 
will be the man to devise an apparatus by means of which 
the light waves can be reproduced 1 The variations in the 
pitch of light waves are quite as many as the variations in 
the sound waves. Can these varying lightwaves be repro
duced ? We do not for a moment doubt that they 
can, and it seems to us to be the next step in the ladder 
of discovery.. The light wave now carries the key to act 
upon a selenium cell, controlling the apparatus for the pro
duction of the sound. Let the imagination run riot for an 
instant with the supposition that the reflection of light 
from a face to a piece of apparatus in London can so act 
on that apparatus as to enable it to transmit, say, to Edin
burgh the power to affect another apparatus which shall 
thereupon reverse the order, and give a picture of the 
face upon which the light waves impinged in London. It 
will be seen that we ask from light what we have obtained 
trom sound. Our digression has proceeded too far. 
JJurmg the past year over two hundred patents have 
been taken — in fact, nearly three hundred, 
inventions connected with applied electricity. Of these 
me. most important are perhaps those of Fitz-Gerald
inirckr ai,ld respectively dealing with electric
notois. Each of these inventors seems to have taken the 
Gramme.machine as a pattern upon which to improve. 
fN’'MG G°rd0n has also devised a machine, as well
natmited gwl T tyP*°f ^ Mr‘ Maxim has again 
patented what he considers an improvement in incan-
matTonof X’ ^ ^ Said that the correct esti-
or lSRi f T TVa ue °f the mventlons of 1880 is a legacy 
sav wLl Jj J?inUai7’ 1882i We sha11 Probably be able to

m^f0^Sl&£ntS » W°rth the

not less than 815 lb. per square inch was required to burst 
experimental box, which gave way ultimately by a bolt pulling 
through the plate, and the plates did not begin to bulge or swell 
between the stays until a strain of 450 lb. on the square inch 
had been reached. We shall not be far wrong then if we take 
the strength of the fire-box of the exploded boiler while sound 
and new as 4501b. on the square inch. Under these condi
tions Messrs. Aveling and Porter adopt the very ample factor of 
safety of 4J to one. They say, “ this fire-box will begin to give 
way at 4501b., therefore we shall work at 1001b. only, but for a 
convenience to the driver we allow an extra 101b. to be carried 

and then, which may be done, of course, without the ghost 
of a risk.” It is to be assumed that no one knows as well as the 
makers what the engine will stand. The cost of an 8- 
horse power engine is so much—let us say £350—though 
we do not know precisely what the Rochester firm charge. 
The cost of a 10-horse power engine would be, say, £50 more. 
What does the purchaser do ? He pays £350 for his engine, and at 
once loads the safety valves to 1251b., or say to 25 per cent, more 
than the working pressure the maker intended the engine to carry. 
It is well known that the full power of a traction engine is seldom 
required, save for comparatively short intervals, during which 
the boiler will easily keep steam. The result of the little 
manoeuvre to which we call attention, is that Messrs. Ellis and Co., 
and other firms, buy an 8-horse power engine and at 
vert it into a 10-horse power, and so put £50 into their pockets. 
Nothing more unfair to the builder can be conceived.

with a stroke of 5ft. She will have fifty-four furnaces in 
nine boilers, working at 100 lb. The indicated power is to 
be 9000, and the speed of the ship 17| knots. Many 
other great steamships have been recently finished, or are 
on the point of completion, but nothing so large as those 
we have named.

It cannot be. said that in Great Britain any great change 
in locomotive construction is impending. The tendency is 
to make engines heavier and more substantial, but we see 
no evidence of a desire to introduce any radical change 
in design. On the Continent certain changes are, however, 
being made from time to time, which can scarcely be said 
to apply to matters of detail. We cannot better illustrate 
what we mean than by referring our readers to The Engi
neer for September 3rd, where they will find a locomotive 
embodying several new features. Locomotive engineers 
in the United States have hitherto been intensely con
servative. Whatever differences existed between the pas
senger engines of different American makers in other 
respects, in all were to be found outside cylinders with the 
slide valves on top of them, four coupled driving-wheels of 
moderate size, and a bogie. As American engineers have 
improved their roads, and the desire for higher speeds 
have sprung up, it begins to be suspected that the normal 
American locomotive is not quite what is wanted. Already 
resort is being had to single driving-wheels, and even the 
bogie may yet be abolished. It is beginning to be found 
out at last that goods stock fitted with bogies is harder to 
pull than four wheel trucks and wagons of the English 
pattern. A Mr. Fontaine has patented, and has had made 
and tried, an engine in which the cylinders are on top of 
the boiler, and the driving-wheels in the same place. They 
bear not on the rails but on large pulleys on the insides of 
the true driving-wheels, which are in their normal position. 
These last make consequently about 1| revolutions for every 
one of the crank shafts. This queer device is said to have 
made sixty miles an hour with a heavy train, and to have 
given great satisfaction. The same result would have been 
obtained, we fancy, by using driving-wheels, say, 7ft. 6in. 
in diameter in the ordinary way. Perhaps, however, 
American locomotive builders have neither the plant nor 
the skill to make driving-wheels much more than 6ft. in 
diameter. Mr. Fontaine’s engine resembles an expedient 
to attain with imperfect means a given end. It is very 
much like what is called “ a makeshift” in this country.

We have kept our readers so fully apprised of all that is 
being done in the construction of ordnance and munitions 
of war, that fortunately we need say little or nothing on 
the subject here. Compound armour plates have given 
victory to the ship for the time being against the gun. 
It remains to be seen what the new breech-loaders can do 
against these plates. There is at least good reason to 
believe that we are very far from having reached finality 
in the power of our guns. In a few days a competition 
which is expected to last a fortnight will begin with 
machine guns, such as the Gatling and Nordenf elt. It would 
seem that we have no more reached finality with these 
things than with big guns. Messrs. Yarrow and Company, 
again, are apparently determined that torpedo boats shall 
not sink into a second place in the race for perfection, and 
they have just completed two—each 100ft. long—sea-going 
boats to a great extent, and with a speed of 19iy knots in 
fighting trim on the measured mile. The Inflexible is 
far as can be seen

an

now

once con-

Indeed,
the practice holds out a direct premium for bad work, because 
unless the purchaser is sure that the boiler will not carry the 
extra pressure, he is certain to put it on, and the higher 
the reputation of the firm from which he buys, the greater is the 
chance that he will overload his safety-valves. The remedy is 
obvious. Let all builders of traction-engines enter into a solemn 
league and covenant that they will not sell a traction engine without 
a lock-up safety valve, and one half the battle is gained. The 
other half may perhaps be won by a bye-law to be framed by the 
town council or local authority of any town, that no traction engine 
is to be used which has not a locked-up safety valve in the 
district over which the jurisdiction of the council extends ; and 
furthermore, that whenever called upon by the police or other 
authorised persons, the driver must prove that the said locked- 
up valve can be eased on its seat and will blow off steam. No 
Act of Parliament is wanted for all this. The Maidstone local 
authorities can prevent manure from being drawn through the 
town in the day time ; they ought to be just as well able to 
regard a traction engine without a locked safety valve as a 
dangerous nuisance, and prevent its passage through the streets 
accordingly. A little firmness on their part would probably 
readily suffice to overcome all the opposition traction engine 
proprietors would be likely to offer.

FORTHCOMING RAILWAY DIVIDENDS.

know approximately the results of the 
working of our railways for the last half of 1880, so far as the 
traffic receipts are concerned, yet it is impossible to state with 
precision what the effect will be on the railway dividends for 
that period. A general and in some instances a large addition to 
the income of the corresponding preceding half year has been 
made, but the other factor—the cost of working—is not as yet 
exactly known. The increases in the traffic receipts are known to a 
very great extent. On small lines like the Metropolitan we have 
an increase of close upon £10,000 ; and from this 
£340,000 of the North-Eastern Railway the tendency to 
is generally marked but in different grades. It is worth notice 
too, that the decrease in the first part of the half year that 
apparent in several of the lines that depend largely on the agricul
tural districts, has in the latter part of the half year been changed 
into an increase, which in the case of the Great Northern Rail
way is to the amount of £20,000. And on all the great lines the 
additions to the revenue are substantial. There is ground for 
the belief that the cost of working has been comparatively small. 
Coal has been cheap, and over the whole of the year so have been 
iron, steel, and other materials. It is true that there has been in 
most cases a growth of the capital, and this now must continue. But 
■with a cheap working of the traffic, and with an increase in the 
receipts, it may be fairly concluded that the dividend of the p re
ceding corresponding half year may be expected to be maintained; 
and where there is such an enlargement of the traffic as is seen 
in the cases of the Midland and the London and North-Western 
and especially of the Furness and the North-Eastern lines, a sub
stantial increase in the dividend may be expected. It would as yet 
be wild speculation to name any figure, but it may be concluded 
with some reason that whilst some of the companies will be only 
able to maintain the past rate of dividend, on those that have 
been most favoured an increase varying from ^ to 2 per cent., 
according to the amount of the increase in the receipts, may be 
fairly looked for; and there are grounds for the opinion that 
this improvement is not a temporary one, for our great carrying 
companies seem now to have entered on a career of higher values 
and fuller receipts.

Although we now

sum up to the 
increase

was

so
a great success, and the Italian Duilio 

lias made a trial trip in stormy weather, concerning which 
trip very, contradictory reports have reached this country. 
The Italian Government do not propose to build more 
ships of such great size at present, but to lay down some 
comparatively small men-of-war, of which the country 
stands it is said in great need.

The progress in submarine telegraphy during the past 
year has been important. The Telegraph Construction and 
Maintenance Company has laid over four thousand miles 
of cable during the year, 1908 miles of which were laid 
in the Atlantic, 1132 miles forming the last section of the 
duplicate Australian cable; 529 miles the Hong Kono- 
Manilla cable ; 518 miles of cable from Newbiggin to 
Aiendal and Marstrand, &c. The Silvertown Company 
has manufactured between two and three thousand miles 
of cable, 575 miles of which were for the French Govern
ment, part of the cable was used to lay a fourth line from 
Algieis to Marseilles; the other cable was made for the 
Canadian Government and for the Mexican Telegraph 
Company The only cable work of importance spoken of in 
the immediate future is the construction of two new Atlantic 
cables for American speculators. At the present time the 
capital sunk in Atlantic cables is about eleven millions 
sterling, and the length of cable is about twenty thousand 
miles. There is not enough work to keep the existing 
cables employed, and the returns from any speculation in 
this direction must therefore be exceedingly problematical.

I he postal telegraph department has during the past 
year erected a trunk line from London to Glasgow, 325 
miles m length, carrying over 5000 miles of wire. Improve- 
meiits have been made in the automatic instruments, so 
that a greater speed over longer distances is obtained. The 
Aberdeen circuit, including Leeds, Newcastle, Edinburgh 
Glasgow, and Dundee, 650 miles long, with t Jo relays, 
at Leeds the other at Edinburgh, is worked at the , 
stant rate of 200 words per minute. The average rate on 
the automatic system has been raised from 100 to nearly 
T,°. words Per n'umte during the year. The telegrams 
duiing the year show an increase of over four millions the 
receipts an increase of nearly £200,000. At the end of
favom-a n/H6 lo3^'Pending telephone trial was decided in 
favoui of the Government, and immediately active steps 
weie taken by the department to supply the public with
ae SpCeTompAya W ™ ™5uired P

The most important electrical feature of the year 
great progress made by the electric light. After a year of 
hesitation m 1879, the year 1880 proved exceptionally busy 

■ and m the course of a few days most of the larger metropolitan 
iailway stations will be illumined by means of this1 light 
Aiready the Brush light can be seen at Broad-street and 
Padding-ton; it. is being erected at Charing-cross. The 
^I .ekie jamp jg tp be y,se4 at paiinon-street, and the

means

THE UTILISATION OF WASTE IVORY.

A curious and valuable contrivance has been explained to 
Sheffield correspondent for the utilisation of waste ivory—a sub
ject of very great importance to other classes besides cutlery 
manufacturers, in consequence of the rapidly-increasing value of 
the article. The firm who have made the discovery—Messrs. 
Kilner Brothers, Albion Works, Holley-street, Sheffield—have 
patented their plan, and applied it in the first instance to table 
cutlery. Their object is obtained by using odd ends of ivory, or 
iv ory that is not sufficiently long for the ordinary length of handles, by 
cementing the pieces together, and by “tapping” the “tang.” 
In this way each piece of ivory is screwed close to its fellow. The 
handle is then carved or fluted, by which means all joints are 
concealed. The tang passes through from end to end, and 
being rivetted, the handle is prevented from leaving the blade, 
either by being placed in hot water, or by any other means which 
misdirected domestic ingenuity can contrive. Every housekeeper 
will appreciate this boon, as in the ordinary method of hafting 
table cutlery the handles come off with irritating fre
quency. By their patent, which is also applied to knives 
with bone, horn, and other handles, the firm can produce 
a really good article at about one-half the cost of ordinary 
knives. The ivory waste used in this way costs 2s. 6d. per lb., 
cut out of the solid piece it would be 20s. Among other speci
mens exhibited to our correspondent was a carving knife, the 
ivory handle of which, if the ivory was of one piece, would be 
worth 3s. 6d. The firm can supply the complete knife and 
fork for 4s. 3d., with the handle treated according to their 
patent.
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THE MAIDSTONE EXPLOSION, 

qulstionof vSv11 f .tracti°n engine at Maidstone raises a

tu.t_with.8m. plates and « stay, spaced Sin. apart, a pre.au.73

Commissioners of Patents.—We are given to understand that 
his Excellency the Governor of the Straits Settlements has ap-

p$ Commissioners of Patents for the Straits Settlements, J
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LITERATURE.
THE BRUSH ELECTRIC LIGHT.

Engine Driving Life: or Stirring Adventures in the Lives of
Locomotive Engine Drivers. By Michael Reynolds. Crosby
Lockwood and Co.: London. 1881.

This is by far the best book Mr. Reynolds has written, 
and a notable improvement is to be seen in his style. 
The work, too, is not narrow in its subject; and although 
technical enough, it nevertheless contains a great deal of 
reading which can hardly fail to prove amusing to a large 
section of the general public. Indeed, there is no reason 
why it should not become a railway book, using the 
words, in the same sense that we employ them when 
referring to those volumes with which Mr. Smith keeps a 
vast public carefully supplied.

The general scheme of the book is very simple. Mr. 
Reynolds begins with the engine-boy, and goes on to speak 
by degrees of the fireman, and then of the goods and 
express drivers, illustrating what he has to say of each 
with an abundance of anecdotes, some amusing, some 
laughable, some very pathetic, and all readable. Our 
author has had a large experience of life among locomo
tives, and he very easily shows that the foot-plate is a 
remarkable school. Some of our readers may have had the 
good fortune to peruse Mark Twain’s “ Mississippi Pilot.” 
If they have read that book in the proper spirit, they will 
know that it contains one of the strangest psychological 
studies ever published. They will there see how the per
formance of a certain duty trained the intellect day by day 
and hour by hour, until a river, the general features of 
which the apprentice could hardly take in in the broad 
light, became in time perfectly well known to him on the 
darkest night. Mr. Reynolds’s book in some respects 
resembles Mark Twain’s, in that it shows how certain 
qualities are developed on the foot-plate, and it also shows 
that some men are born to be drivers and others are not. 
The book gives some very useful information as to the way 
in which accidents occur—information which has never 
before been published, although it is familiar enough to 
many railway men. Thus, for example, he shows how 
accidents occur because drivers when they go to the shed 
in the morning will not take pains to read the notice board 
containing instructions for the day right through. As an 
example of the want of care in such matters shown by some 
men, we may quote the following anecdote :—

“ A very singular notice was once put upon a board respecting a 
pair of crossing-gates, which were attended to in the day by a man 
and in the night mostly by his wife. The old man was accidentally 
run over and killed, and the railway authorities in consideration of 
his past duties and unfortunate end were disposed to allow the 
widow to mind them in the day, and to have them closed at night 
and opened by the driver. It was a single line, and only three 
trains passed through them between 8 p.m. and 6 a.m. The notice 
was there for all to read, but about a dozen gates were demolished 
before all the drivers whom it concerned really knew of it.”

The following passage is worth reproducing :—
“ With regard to the dangers attending goods drivers, they, of 

all railway men, are the safest. Their speed is not very high, and 
therefore if there is anything on the line that [they can see they 
have ample time to stop before it; but in the dark they fare much 
better than anybody else on the main line, because they are timed 
to keep time, and if they don’t, which is often the case, they cannot 
trip anybody else up. But the high-fliers—expresses—come into 
the tails of their trains sometimes with a crash, which may be the 
length of from forty to sixty wagons distant from the goods 
driver, who can afford to jump off his engine and ask the “ flier ” 
what he thinks of doing. ‘ If thou thinks to get first, ’ said one 
goods driver to an express engineman who was engine deep among 
the debris of a dozen wagons, ‘ thou’st better back out and then go 
round Col wick,’ which was a route fifty miles away.”

If tbe book possesses interest for the general reader, 
much more does it do so for the locomotive engine-driver. 
Every story told by Mr. Reynolds is an apologue. Each 
is accompanied by its appropriate moral, and yet our 
author succeeds in avoiding being wearisome. We com
mend the last chapter to the general public, “ How to 
‘Treat’ the Engine-drivers.” In the Ashborne-road, Derby, 
there is a “ home ” for the fatherless children of railway 
servants killed on duty. Mr. Reynolds writes, “ Instead 
of there being room for only a few, kindly help to make 
room for many, that is how I wish you to ‘treat’ the Loco
motive Engine-drivers.”
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penses, allowing Ilf per cent, for wear and tear per annum, is j Thirty-fourth-street. Within these limits there are twenty- 
one-seventh of that of the horses and ponies which previously two lamps, one upon each block. The lamps are mounted

upon iron posts of a neat and ornamental design, and 25ft.. high, 
each lamp giving, as stated, a light of 2000 candle power.

The construction of the lamps will be better understood by 
referring to the engraving, in which Fig. 1 represents a No. 3, or 
double lamp. This lamp is fitted with two carbon rods, arranged so 
that when one set of the carbons is consumed, the second set is 

A B’EW months ago it was announced that the Brush Electric switched into the circuit, burning until they are consumed. This is 
Light Company, of New York, had been organised for the purpose done without any interruption whatever to the light. The lamp 
of introducing the electric light into this city for lighting the streets, will burn from fourteen to sixteen hours without attention. A 
parks, and large buildings. That company has not been idle bundle of carbons is represented by Fig. 2 ready for transportation 
during the intervening time, but lias located the first station and while Fig. 3 shows a No. 2, or single lamp, similar in construction 
put down the first plant at 133 and 135, West Twentyfifth-street. to Fig. 1, but having only one set of carbons. This lamp burns 
First, there is a Corliss engine in operation, built by Watts, Camp- from seven to eight hours without attention. The lamps are all 
bell, and Co. The foundation lias been arranged for the reception very simple in their construction, the mechanism insuring safety of 
of a pair of 18in. by 42in. engines, to be connected to the same shaft, management and regularity of operation. The double magnet 
only one of these engines being now in place. The engine now circuit conveys the currents in opposite directions, by means of 
running is rated at 100-horse power, but can be worked up to 125- which any number of lamps may be operated in a single circuit 
horse power. The fly-wheel is 16ft. in diameter, has a 32in. face, runs without any irregularity of action. The short circulating safety 
at a speed of eighty revolutions per minute, and weighs 25,000 lb. ; attachment, by which any lamp offering an abnormally great 
The main belt is 71ft. long and 30in. wide. This belt makes a resistance in consequence of the final consumption of its carbons, 
speed of a little upwards of 4000ft. per minute. The boilers for , or other cause will, without any change of strength in the main 
furnishing steam to drive the engines are of the horizontal tubular i current automatically short circuit the said lamp and thus preserve 
style, the shells being 16ft. long and 5fft. in diameter. The upper tlie general circuit. A multiple set of carbons, burning successively 
half of the shells are made of iron, while the lower half is of steel. | without the intervention of any switching or other special 
Each boiler has ninety-two tubes 3in. in diameter, and they are set mechanism, secures the maintenance of the light for any desirable 
according to the Jarvis system, with special improvements by length of time without requiring attention or adjustment by the 
Charles A. Berton, the furnaces being arranged for burning coal attendant other than placing the carbons. These lamps con- 
dust, composed of about one part of bituminous coal to ten parts tain no clockwork or similar mechanism of any kind. The move- 
dust. The whole plant has been devised and constructed under ment of the upper carbon actuated by gravity is controlled by a 
the supervision of Mr. W. H. McGrath, the engineer of the simple annular clamp which surrounds the rod, carrying the carbon, 
company. His object is to obtain power at the lowest possible When the lamp is in operation one side of this clamp is lifted by
cost, and the result will be watched with interest. magnetic action, which causes it to grasp and raise the rod, and

There will be two circuits connected with this station, which are this separates the carbons. As the carbons burn away, the 
to be supplied by five Brush dynamo-electric machines. One of magnetic action diminishes, and the clamp and rod move down- 
these circuits is to be used exclusively for lighting parks and streets, ward, maintaining only a proper separation of the carbons. But 
while the other is for miscellaneous lighting, such as hotels, stores, when the tilted annular clamp finally touches the supporting floor 
and other buildings, it being found best not to confound the public from which it started, any further downward movement will at 
with the private lighting. once release the rod, and allow it to slide through the clamp until

A No. 7 Brush dynamo-electric machine is represented in one of the latter is again brought into action by the increased magnetism
the accompanying engravings. This machine is 68in. long, 30in. due to the shortened arc between the carbons. In continued 
wide, 30in. high, and weighs 2500 lb. The pulley is 14in. in operation the normal position of the clamp is in contact with its 
diameter, having a 9in. face, intended for a belt 8in. wide, which lower support; the office of the controlling magnet being to 
will drive the machine from 750 to 800 revolutions per minute. It regulate the sliding of the rod through it. If, however,; the rod 
is calculated to supply ten to eighteen lights, and requires 14-horse slides too far, it will instantly and automatically be raised again, 
power to drive it. A larger machine—a No. 8—is now being built, as at first, and the carbon points thus maintained in proper rela- 
which is 8ft. long, and of the same style as No. 7. When finished, tion to each other.
it is intended to run forty lights, requiring an expenditure of from A focussing lamp, intended for projections in magic lanterns or 
30 to 35-horse power. The power here mentioned is calculated to other similar apparatus, is shown in Fig. 4 of the engraving; and 
run these machines to their full capacity, causing each lamp to Fig. 5 represents a lamp intended for application to the reflectors 
furnish a light equal to that of 2000 candles. The territory con- of locomotive head lights, or for steamers. An ornamental lamp 
trolled by the company extends from Fourteenth-street, Union- is shown in Fig. 7, adapted to use in hotels, stores, and other 
square, to Thirty-fourth-street, and from Third Avenue to Eighth places where a showy lamp is needed. This lamp can be made 
Avenue. The first practical electric lighting of streets in this either single or double, as desired. A regulating switch or dial 
city is upon Broadway, extending from Fourteenth-street to attachment is shown in Fig. 6. It is intended for use in connec-

performed the same duties.

LIGHTING BROADWAY, NEW YORK, WITH THE 
BRUSH ELECTRIC LIGHT.

HURD’S WIRE ROPE GEAR.
We illustrate this week ingenious and interesting applications 

of wire rope gear to the working of collieries, which depends for 
its success on the rope pulley invented and patented by Mr. F. 
Hurd, which is illustrated by Fig. 1. Its construction null be 
readily understood from the section. At intervals round the 
periphery of the drum or pulley is arranged a series of clips 
which consist each of two jaws, the tails of which rest on a fixed 
support. When a rope enters these jaws, it bears on the bottom 
near the axis, and forcing the tails against the support, the jaws 
are compelled to close and pinch the rope with a force propor
tionate to the pressure put on the tails. In some respects the 
arrangement resembles the clip drum of Messrs. Fowler and Co., of 
Leeds. It is used both for chains and ropes, and even for single 
wires. A 5ft. diameter clip pulley for a fin. wire rope, and with a 
boss to take a 4in. shaft, weighs 7 cwt., while a 7in. clip pulley, to fit 
a 11,-in. shaft and take a jin. rope, weighs 9 lb. The small pulleys 
are used for transmitting power round corners, down shafts, and 
into cellars and out-of-the-way places. We understand that an 
18in. pulley will work well with an ordinary telegraph wire and 
transmit as much power as a 4in. belt.

In Fig. 2 is illustrated a 6ft. pulley working a fin. wire rope 
for hauling and pumping in one of the main roads of the 
Lochgelly Iron and Coal Company, Lochgelly, Fifeshire. It 
will be seen that the bight of the rope carries a pump working 

the dip. The somewhat similar pump is shown to -a larger 
seale in Fig. 3. The pump is mounted on a bogie, and its own 
tendency to run down the incline keeps the rope at the proper 
tension. Fig. 4 shows a 7ft. clip pulley, with a brake wheel cast 
on for working a self-acting incline, with a -fin. steel endless rope, 
as at work at the Penruifufer Colliery, Glamorganshire ; at 
another pit at Llwrynypie almost a similar arrangement is used, 
the clip pulley being 4ft. in diameter, and the steel rope fin. 
thick.

Our drawings explain themselves without further description. 
Concerning the gear at Lochgelly, we are informed that the rope 
Is two and a-quarter miles long, and is hauling up to the full 
working strength of the rope. The total cost of working ex

on
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guns is without alteration, though the keen competition in the 
gun-lock trade has brought prices of those articles down something 
like 20 per cent, during the year. Anchors, chains, &c., are 
all 25 per cent, cheaper than a twelvemonth ago. Gas tubes 
are 121 per cent, higher in discounts. Wrought and fine nails are 
20 per cent., spikes 25 per cent., and vices are 15 per cent, cheajier.

. Washers have increased in discount 20 per cent.; but wire is fully 
30 per cent, lower. Axles have not seen much change. There 
have been great variations in the nut and bolt trade, and present 
prices are about 25 per cent, less than at the beginning of the year. 
Power—heavy—bolts are rather easier. Brass foundry is dearer 
by about 21- per cent, on the gross. A reduction of something like 
15 jier cent, has taken place on galvanised buckets, and the value 
of hoes and other edge tools is 10 per cent, less than at the com
mencement of the year. Files have been increased in discount; 
tinned hollow-ware is 5 jier cent, dearer as compared with this time 
last year, but on the ot||r hand, black hollow-ware castings are higher 
in discounts. In the early part of the year the lock manufacturers 
were tolerably busy, and discounts were reduced, but since then 
prices have become cheaper. Planes are not worth so much money. 
Rabbit and rat traps remain about the same. Saddlery was 
advanced about 5 per cent, in the early part of last year, and this 
has been advanced by the majority of firms. Scythes and sickles 
went up in the busy season, but are now down again.

Two meetings of the dissatisfied nailers have, during the week, 
been held in the Old Hill locality, and it was agreed to continue 
the levies to support men who are not receiving from employers the 
3s. per thousand rate.

At a meeting of the South Staffordshire Mines Drainage Com
missioners, held yesterday in Wolverhampton, a resolution was 
passed requiring every occupier of a mine within the drainage area 
to make a return of the number of acres of mine occupied by him, 
and of the number of tons of mineral raised by him during the past 
half-year. Upon the return, when obtained, will be levied a 
surface drainage rate to carry on the surface works.

At a meeting of the colliers employed by the Sandwell Paak 
Colliery Company, Limited, it has been resolved to continue work
ing upon the same principle as before, and not to be brought 
within the provisions of the Employers’ Liability Act. The — 
thus decided to adopt the same course as has been taken by the 
miners in the'occupation of the Earl of Dudley. On Tuesday a 
large meeting of the colliers-of Coseley and the surrounding district 
was held, at which it was determined to start a permanent relief 
fund on the basis of the Cannock Chase scheme.

At the annual meeting of the Bilston Gas Light and Coke Com
pany, held during the week, it was stated that the trade of the 
district had improved, and that five million cubic feet more gas 
had been consumed during the twelvemonth than during the pre
vious year. A profit of £3000 had been made on the year’s working, 
which permitted of an 8 per cent, dividend. Special attention, 
the directors said, had been given to the distributing jilant; that 
plant was now almost perfect, and had resulted in a considerable 
diminution in the unaccounted-for gas.

The Water Committee of the Birmingham Corporation 
ahout to obtain tenders for the construction of a storage reservoir 
at Slmstoke, with a capacity of 400 million gallons.

During the week the Wolverhampton Tramways Company have 
been making trial trips upon one of their lines with a steam 
locomotive from the Loughborough works of Messrs. Hughes. The 
engine is neither so long nor so high as the passenger car. All the 
works, with the exception of the necessary levers, gauges, &c., are 
covered in. . There is no fire to be seen from the outside, and but 
little steam is emitted. The engine is so constructed that, instead 
of a turntable being required to reverse it for a return journey, 
the driver has simply to change ends. An alteration of the position 
of the car must, however, be effected by shunting. There is a 
conspicuous absence of jolting in the passage over points, when the 

is drawn by steam, and the experiments were generally consi
dered satisfactory.

( Messrs. Tangye Brothers, the engineers, of Cornwall Works, 
Soho, Birmingham, have now handed to the Mayor of Birmingh 
the magnificent donation of £10,000, which they lately promised 
towards the Birmingham Art Gallery. The mayor communicated 
this fact to the Town Council on Tuesday, and the warmest thanks 
of the Corporation have been oonveyed to the do

The aggregate of iron turned out at the mills and forges and at 
the blast furnaces in South Staffordshire during 1880 has been an 
increase upon the production of 1879. Although the American 
demand which set in with the autumn of the earlier year fell off 
after the first two months of 1880, yet other customers have 
stepped m and have bought much more than they did in 1879. 
But at the same time that activity has been spread over a wider 
area than before, the twelvemonth’s business cannot be spoken of 
as satisfactory. Productive machinery has been only irregularly 
employed, and prices have fallen considerably—though not to a 

l’°^n^ than before the United States commenced buying.
The Earl of Dudley’s common bars were priced when the year 

opened at £9 12s. (id., and the bars of the other “ list ” firms at £9. 
~iie?e quotations were an advance upon those of the previous

of n?aS n°, “Ps> Per ^0I1, Sheets of the same makers were quoted 
at £10 to £11, and boiler plates £10 10s. to £11. No great amount 
or business was, however, done at these increased juices ; and 
(noughout the January quarter the marked bar works were 

running only about one-half to two-thirds time. Medium quality 
bai s sold at £8 10s. .to £8, and the common sorts were, during part 
o the quarter, obtainable at £7 10s., but the juice was not general.
A o. branch was better occupied than galvanising sheets, and this 
activity has been more or . less ajiparent during the whole year, 
indeed, sheets of this descrijition never occupied a more prominent 
relative position in the South Staffordshire trade than they do 
now. Sheets (singles) during the three months that opened the
wotTbT Pr\ced at £U t0 £1°- Hooj)s, strips, and bars
were being rolled in large quantities on American account during 
January and 1 ebruary. A considerable decline in trade took place 

i i°-Urt 1 and fiJdh moiltlls of the year ; and before June set in
arked iron saw a drop of £1 per ton, which brought bars down to

Sl’jl n * HoWs- £10’ and Plates £1°- Simultaneously a 
bars Wn °fn£2 Pf *?n took place uP°n tinned sheets. Common 
bars before the reduction, were selling at less than £7 i>er ton, and
lime a,?1glTaffrn £8 *? £9> Business became worse during 
. line, and short time marked operations at most of the works 
Common bars, when July had set in, fell to between £G loT 
£b, and sheets to between £7 15s, and £? 10s,
ex£nKSee«er ^de a HWe, but not to a sufficient
however-0 ft stren^\61> .quotations, There was no relief,
Jffiy lxnired two °/,bl,siaesti \n marked iron, and before
£7 10s for W M 16 fir+mS brougbt their quotations down to ■ 
finm fnllmv l S" ■?Iore1 tdan two months elapsed before the other 

i ms followed suit, and dropped prices 10s. The Earl of Dudlev’s 
bars now became £8 2s. Gd. and those of tlie other firms £71%
Sre'St^Sc •910S>’ fnd plates £9 *o £p Ms-The list of 
showed a dronnft, “on'makmS companies issued at this time
ofmta.TS.^ons of bars> upon their ***** of May>

whcrTlmvmT0, moiftlls tj* year left matters pretty much 
has been ifi cv!°usly stood. The inactivity in best bars, which 
lias the d wabllnuarly1alltheyear>llas continued, and so, too 
tTcr£ ^ H°ller'i,latCS- Galvanising sheets ’are tlie’only 
bars are sel W f • *i ProsPerolls demand. Medium and common 
Wfifo 11 T fT y’ ,tlle latter at £6 to £5 15s. Upon the warns

tte&Sr and Staffordshire best make commenced 
fo%Tbla.st Smtf T?C -n f°r hot blast’ and £5 to £5 10s. 
was durint thk VuRt df ?lgS were <luo*ed £3 to £2 15s. It 

npg ftls’ th^ Lady-day, quarter tfeat Staffordshire pig!

makers did the best business of any time during the whole twelve 
months. The furnaces blowing numbered 03—an increase of 28 
ujion the jirevious November. Hematites have figured consjiicu- 
ously on our Exchanges during 1880, but the jirices have been 
mostly too high to encourage a good business. During Lady-day 
quarter they were quoted by makers’ agents at the prohibitive 
figure of from £G 10s. to £7, consequent ujton the demand at the 
furnaces which sjirang uji at the American revival.

tion with the largest machines, and is so arranged that any number 
of lights—from one up to the full number—may be burned 
without varying the sjieed of the machine.

This first introduction of the Brush electric light into the 
metrojiolis for street lighting is only repeating here what has been 
done in other cities on this continent. The longest circuit that we 
have known for electric lighting is in Montreal, O., where one of 
the Brush machines works a circuit of 14,000ft. or nearly two and 
three-quarter miles in length. The jilant is on the wharves, and 
the lights illuminate the harbour, so that vessels can change their 
jiositions; also load and unload their cargoes as well at night as in 
the day-time. The invention is an entire success in this instance. 
In the Grand Pacific Hotel, Chicago, 570 gas jets have been 
rejdaced by seventeen electric lights, which, according to the state
ment of the j>roj)rietors, effects a saving of 300 dols. jier month. 
This is only one instance as an example of what is being done in 
the principal cities of the country.—American Machinist.

NOTES FROM LANCASHIRE.
(From our own Correspondent.)

Manchester. During the week business has been too much in- 
fiuenced by the holidays to afford trustworthy basis for an accurate 
judgment as to the real condition of trade, but the year lias 
opened under encouraging circumstances. There is a general 
belief in the substantial improvement in the iron trade, and there 
was a strong market at Manchester on Tuesday. In some cases 
higher juices were asked, and sellers as a rule were very cautious 
about committing themselves to long forward engagements. Con- 

in this district being mostly well covered for their jiresent 
requirements the inquiry is chiefly confined to forward delivery, 
but as buyers are not willing to pay, and as sellers are disposed to 
hold for a premium upon present rates for extended periods, any 
large amount of actual business is for the moment being held in 
check .

Lancashire makers of pig iron decline to go beyond the end of 
the next three months, but for this period they are still selling at 
late rates, their quotations for delivery into the Manchester 
district being 46s. Gd. for No. 4 forge, and 47s. Gd. for No. 3 
foundry, less 21 jier cent. Some of the Lincolnshire makers have 
this week advanced their jirices, and for delivery equal to Man
chester forge qualities are being quoted at about 47s., and foundry 
numbers 48s. to 48s. Gd. jier ton, but there are still sellers 
at Is. to Is. Gd. jier ton under these figures. Middlesbrough iron 
is nominally quoted at about 49s. lOd. to 50s. 4d. per ton net cash, 
but North-country brands do not find many buyers here at these 
jirices. Local producers of hematite are antieijiating a very 
successful year in this particular branch, which, to some extent-, is 
due to the exjiectation of a considerable American demand for raw 
and manufactured steel jiroducts, and I hear that an enlargement 
of the production is in contemplation.

In the finished iron trade a better tone is rejiorted ; it is exceji- 
tional where makers are now quoting under £G per ton for bars 
delivered into the Manchester district, but there are still sellers 
who will take 2s. 6d. j)er ton under that figure.

In the coal trade business has to a considerable extent been sus
pended owing to most of the collieries having been closed during 
the greater jiortion of the week, and at many of them work has not 
yet been resumed. F or round coals there has been only a moderate 
inquiry, but there has been a good deal of jiressure for engine fuel, 
and for good slack higher iirices are being obtained. The average 
quotations at the pit mouth are about as under Best coal, 8s. Gd. 
to 9s.; seconds, 7s. to 7s. Gd.; common house coal, Gs. to Gs. Gd.; 
steam and forge coal, 5s. 3d. to 5s. Gd.; burgy, 4s. 3d. to 4s. 9d.: 
and good slack, 3s. 3d. to 3s. 9d. per ton.

llie Emjiloyers’ Liability Act, which has come into force this 
month, has caused a very unsettled feeling throughout the coal 
trade of the district. At many of the collieries the men have con
sented to contract themselves out of the Act, on the condition of 
the masters increasing their subscriptions to the relief funds, but 
there are large numbers of the miners who decline to enter into any 
such arrangement, and numbers of the jiits are at jiresent stojijied 
until some definite understanding is come to. In the meantime 
the uncertainty which attaches to their liability under the Act 
naturally causes colliery jirojirietors to be very cautious about 
entering into forward engagements until they can arrive at some
thing like a definite conclusion as to the conditions under which 
they will have to conduct their business. The trade is also further 
disturbed by the agitation for an advance of wages which 
threatens to still further interfere with work at the collieries.

Hie recurrence of serious floods in the Salford district caused by 
the overflow of the river Irwell, as a consequence of the recent 
heavy rains, has brought this matter again under jiublio notice, 
and the new Springfield-lane Bridge, to the completion of which I 
referred a week or two back, has come in for some criticism as 
having contributed towards the serious character of the flood. 
This criticism has been fully met by Mr. Arthur Jacob, the borough, 
engineer, by whom the bridge was designed, and he urges “that 
nothing short of abstracting one-third of all the flood water will 

render jiroperty owners secure, and obviate such disasters as 
the floods of 186G and 1880.” The question was also brought before 
the Salford Town Council on Wednesday, when one of the members 
ju-oposed a resolution to the effect that the Government should be 
requested to ajijioint sjiecial commissioners for the jiurjiose of con
sidering the advisableness of widening and deejiening the bed of 
the river between Salford and Runcorn, so as not only to admit 
vessels of moderate tonnage, but by making the Irwell a tidal 
stream jirevent the recurrence of such disastrous floods. The jiro- 
jiosal was, however, postponed until the next meeting of the 
Council.

Barrow.- The new year ojiens with much better jirospect in
the hematite jug iron trade than has been exjieriencel for____
time, and already the indication of this increased jirosjierity in 
the iron trade is beginning to manifest itself. With the sjiring 
there is not the slightest doubt we shall see a very good business 
done, and the ojiinion gains ground in well-informed circles, and 
by jieojilenot given to taking too sanguine a view of things, that 
not only is trade about to revive, but that we shall have a very 
brisk and steady time, and at the same time will jirove to be a 
firm and sound revival. Producers are well emjiloyed, and their 
outjiut is larger ; home deliveries on a good scale are being made. 
The inquiries from America and the Continent are well maintained, 
and buyers from these places are showing a disposition to place 
contracts in the hands of makers, and there are visible signs that 
the demand from abroad will shortly be very large. The home 
demand is also good, and a healthy outlook characterises the 
market. Prices are unchanged, makers being very firm. The steel 
mills are well employed. There is a large jiroduetion of steel, and 
at Barrow the production of Siemens steel is likely to keeji them 
busy, (rood inquiries for steel are being made. Sliij)builders are very 
busy, and are likely to continue so for some time. Engineers and 
others engaged in the different industries are also well sujvplied 
with work. Shijijiing fairly emjiloyed. Iron ore is in good request 
at from 12s. Gd. to lGs. Gd. jier ton.

THE OHIO RIVER BRIDGE AT BEAVER, Pa.
Ox page 7 we give the illustrations of the details of the bridge 

described in our last impression, which also contained illustra
tions of the elevation and plan.

sumers

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

(From our oxen Correspondent.)
The South Staffordshire finished iron trade has been disorganised 
during the week. This has been owing to an objection by many of 
the ironworkers to accejit a droji of 3d. jier ton in the wages of 
jnuldlers, and 2h per cent, in the remuneration of millmen, which 
follows, as a matter of course, under the terms of the subsisting 
sliding scale, upon the reduction in the three months ending witli 
November, comjiared with the jirevious quarter, of 4s. 2d. jier ton 
in the average net selling price of the twelve bar firms whose rates 
determine the scale. Upon the average of puddlers’ wages just now 
the droj) does not mean much more than a reduction of Is. per 
week jier jmddler. Yet 7s. 3d. is certainly a very low rate, and as 
the alteration follows close upon the unsuccess of the men in their 
attemjit to alter, in their favour, the basis of ascertaining the net 
jirice, much soreness was felt. In truth, the men at a large 
number of works struck, and did not all resume before the night 
turn yesterday—Wednesday. They have gone on with the deter
mination of holding mass meetings after the close of this week to 
decide, some of them, if they will remain members of the Wages 
Board, and others if notice shall not be served ujion the Mayor 
of Birmingham, who is the arbitrator, requiring a reconsideration 
of his ruling touching the methods upon which the net average 
selling prices are obtained. This action by the men has interfered 
with the promjit delivery this week of iron at the manufactories 
of some of the leading consumers, but it has not tended to weaken 
makers’ quotations. These quotations ujion Wolverhamjiton 
’Change yesterday, and upon ’Change in Birmingham to-day, were 
quite as strong as those of last week. Nevertheless buyers sought 
to 11 bear ” the market. Only rarely, however, were they success
ful, since they offered such a price, for examjile, as £8 5s. for 
galvanising sheets of the double gauge, and £9 5s. for lattens. I 
could hear of no maker, either to-day or yesterday, who would accept 
less than 5s. jier ton advance upon those jirices, and then only when the 
specifications were favourable, and the terms of payment attrac
tive. In other cases the same firms required more money by 10s. 
per ton than the consumers cited were prejiared to give. A better 
trade was done than a week ago with consumers of a higher 
quality of sheets than that just sjioken of. Makers whose brand 
has acquired considerable reputation in the market did not find it 
difficult to sell to the rejiresentatives of consumers at a distance 
galvanising sheets at, for singles, £7 10s.; doubles, £8 15s.; and 
lattens, £10. These jirices were taken for delivery up to the close 
of February. Much larger orders might have been taken from the 
same buyers, with deliveries extending to the end of June, but such 
lengthened deliveries makers firmly declined. Boiler jilate orders 
were much sought after, but they were hard to secure. A little 
business was done in ship, and tank, and girder jilates, but trans- 
o-ctioiis Aveie for only limited quantities. Still buyers encouraged 
the exjiectation that a somewhat heavy demand may be looked for 
fHither on in the year. The inquiries now reaching them from 
engineering firms, they explain, justify this expectation.

Hoops were not easy of sale, and strips are in less active demand 
than they have been for three months past. For exjiort hoops 
were freely offered, both to-day and yesterday, at £G 10s. at the 

, , , ie prices did not lead to business, because less money is
being taken by a few firms both in this and other districts. Iron 
of tins character is easy to buy in London, on terms which are 
equal to £(> .is. at the works; but high-class lioojis secure better 
figures there continues to be but a trifling demand for hoops 
ujion United States account. 1

FucLLed iron was inquired for but rarely. Good scrap iron was 
saleable. An expanding business is being done at the sheet works 
in sheet shearings from the tin-plate mills in South Wales. ,, 
been jiossible, up to a month ago, to get the article at £2 15s 
ton delivered on to sellers’ sidings. In the past^ortnight or three 
weeks sellers have required a rise of 2s. Gd. per ton. The rise has 
been mostly conceded, consumers at the same time asserting that 
they cannot possibly advance upon that figure, since local scrap of a 
somewhat similar sort is available at less money. The shearings are 
attractive because they reach this district bundled, and are there- 
fore_ handy as well for moving about the works as for 
serving to the furnaces. This almost new trade is now 
threatened with destruction Without any j.revious notice the 
railway companies are officially intimating that by an agreement 
between all the companies in the kingdom, the rates for can-yin! 
scrap non of every sort are from the jiresent date advanced 2s. Gd!
affects the shearings i fromVouth'Wes, ff^maJe^were Bin

for loose scrap because of its want of compactness in the trucks 
the argument did not apply to shearings, which, because of the 
way in which they are bound up, are conveyed upon the avera Jin 
tinckdoadsomons. The traffic must thereforGbemmejmd£ 
able to the companies than even the carriage of bars, since in the 
average of transactions, bars are moved in only 3 ton loads 
Representations will shortly be made to the raffway compaffies' 
but the compact which they have all entered into will, it is feared’ 
j.rove prejudicial to the amelioration which the ironmasters deS 

Rl0 non is generally stronger than it was last week. The higher 
teims obtained m Middlesbrough for Cleveland brands have ° 
tributed to this strength. The rates were without quotable cli 
but vendors were less desirous to book sales. 1 

Coal is in better demand than last week. Alike manufacturiim
Say SampleS Wer° in bettcr request both yesterday "and
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THE SHEFFIELD DISTRICT.
(Fi'om our oxen Cox'respxondcnt.)

Work has now been generally renewed after the holidays, except 
in the case- of those establishments which have taken advam- 
tage of this jieriod to make extensive additions to their machinery 
and plant. Consjiicuous among the comjianies who are show- 
mg great enterjirise in extending and improving their apjiliances, 
are Messrs. Steel, Tozer, and Hampton, Pheendx Bessemer 
\\ orks, the Ickles, Rotherham. The outjiut of this firm 
during the year that has exjiired has been from 15,000 to- 
20,000 tons greater than it was. in 1879. At jiresent the works 
are capable of turning out 2000 tons jier week. The jiro- 
jirietoifs are abo«t to lay down new machinery—including a 
cogging mill, which is being carried out by Messrs. Davy Brothers 
Lark _ Ironworks—by which then- output will be doubled. The 
additions comprise what was expected to be, when completed the 
largest Bessemer blowing engines in the world. The engines ’con
sist of a jiair of high-jiressure condensers, with cylinders Gft in 
diameter and Gft. stroke. In the new cogging mill the engines will 
be of similar dimensions. Ingots weighing about a ton each will 
be rolled into three lengths of rails.

con-
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Messrs. Bolckow, Vaughan, and Co. have just have the same inefficient local funds and benefit 

societies along with it, and neither powerful 
enough to meet a great disaster.

Mr. W. T. Lewis and Mr. Galloway descended 
Penygraig coal-pit this week, and minutely exa
mined the workings. At the sale of Penygraig pit, 
known by the same name, but not connected with 
the scene of explosion, Mr. Lewis was the pur
chaser for £10,500. There was a spirited bidding, 
the colliery being a valuable one, with coke ovens 
and a quantity of plant.

With regard to the Liability Act, wliieli 
into operation this week, the men are divided in 
opinion as to “contracting themselves out of it ” 
as some of the employers suggest. By the clause 
added to the Act in committee the colliers or 
ironworkers, or any class of workmen can do this. 
Employers in some parts of Wales have offered 
50 per cent, towards forming an accidental fund ; 
and the Llynvi Company as much as 25 per cent, if 
their workmen will contribute 21d. per week, and 
“ contract.”

In another week or two some progress will be 
made towards a settlement. At Llynvi the 
have taken time to decide. Meetings have been 
held at Dowlais, Cyfartlifa, and Plymouth. I 
hear good news from Cwmavon. It is reported 
that the works, employing two thousand hands, 
are to be formed into a strong company with very 
likely the tin works again added. Mr. Shaw’s 
health has given way seriously, and necessitates 
his retirement for a time.

The iron and steel trades are still buoyant; 
prices about the same, with an upward tendency. 
Good orders for the United States are on hand, 
and on the whole, what witli home and foreign 
demand, the signs are healthy for a good con
tinuance.

An engineman at Cwmavon, has been com
mitted for manslaughter, charged with having 
caused the death of an 
winding.

The total coal exports from Wales last week 
amounted to 125,000 tons, of which Cardiff sent 
89,000. Newport showed a falling off, Swansea 

fairly sustained, but business at all the ports 
is scarcely up to December work. In iron ship
ments there has been but little done, some few 
cargoes to America, principally South, and a large 
consignment of iron pipes to Caligari from New
port, Mon. One cargo for New York 
posed of 300 tons pig, a large quantity of blooms 
and 100 tons tin-plates.

The tin-plate trade continues dull. Notice of 
a reduction of wages has been posted at the 
Vernon Iron and Tin-plate Works of D. Morris 
and Co., to come into operation February 1st.

Operations in the- ocal trade continue of 
active character, and in the house-coal district 
new sinkings are the order of the day. This is the 
case at Holly Bush, Argoed, and Blackwood. An 
early re-start is likely at the Parkend collieries, 
Forest of Dean. This will employ 700 

_ The French trade has fallen off of late with Car
diff, but there are hopes of a revival. The New
port Abercarne Colliery Company, Limited, has 
announced an interim dividend of 5 per cent. A 
dispute at the Great Western Colliery has been 
brought to a satisfactory conclusion, but there 
still points of disagreement pending which have 
to be discussed and settled.

Rail orders of any magnitude have been rather 
scarce of late, and rates continue low. Of the 
29,950 tons of steel rails ordered by the New 
South Wales Government, only 7000 tons were 
given to Sheffield, the successful company being 
Messrs. Charles Cammell and Co. The rest 
have gone to Messrs. Bolckow, Vaughan, and 
Co., Middlesbrough; Ebbw Vale; and another 
firm. Messrs. Wilson, Cammell, and Co., Dron- 
field Steel Works, have, I hear, jrist secured 
another order for steel rails for India—for the 
Oude and Rohilkund Railway. The order is 
only for some 4000 tons, and the price is stated 
at £0 Os., delivered in London.

At the Parkgate Ironworks, the mills, forges, 
and blast furnaces are fairly well employed. 
There is a good demand for blast and merchant 
iron, though prices are weaker than they were 
this time last year. At the Northfield Ironworks 
the tire department is slack; the rolling mills 
are languid, builders’ castings are still fairly 
inquired for, though in girders Belgium still 
holds her supremacy.

Stove-grates have of late years rapidly increased 
i n importance as one of the district trades. It is 
one of the oldest of our industries, and has been 
conducted with great energy. In Rotherham the 
business is equally vigorously pursued. At the 
Masborough Stove-grate Works, Messrs. W. Cor
bitt and Co., Limited, have recently had some 
excellent orders for Australia. The colonists pre
fer the Queen Anne style of grate. A number 
of engraved burnished steel stoves of the seven
teenth century pattern have recently been finished 
for a nobleman in the South of England. Among 
the company’s most recent customers have been 
his Royal Highness Prince Leopold and Count 
Gleichen. The various firms engaged in this 
trade find that, in consequence of the spread of 
art education, customers are more exacting than 
in former years, and anything like activity in the 
trade can only be maintained by enterprise and 
taste in the production of new patterns.

The railway wagon trade continues brisk, 
chiefly for Scotch companies, notably the North 
British. A noticeable feature in the railway 
material trade is the frequency of foreign in
quiries which would appear to indicate that rail
way speculation is once more making some pro
gress abroad.

The reduction of 3d. per ton on puddlers’ wages 
ill Staffordshire also affects the Yorkshire dis
trict. The net average price of bar iron sold by 
the twelve selected firms in September, October, 
and November was £(] 15s. 0'05d. per ton ; during 
the previous quarter the price was £6 19s. 8d. 
The wages now paid to puddlers will be 7s. 3d. 
per ton, a reduction of 3d. per ton on the previous 
quarter. Millmen’s wages will be reduced 21 per 
cent.

month, and 53s. 101d. cash to 53s. 31 d. cash, and 
53s. 5d. one month. On Wednesday business was obtained a new contract for steel rails. A total 
done from 53s. 3d. to 53s. Id. one month and of 29,350 tons were required for New South 
53s. lid. to 52s. lOAd. cash, and at 53s. cash and Wales. The order has been divided between the 
53s. 2d. one month. The market was firm to-day above-named firm, C. Cammell and Co., Sheffield, 
—Thursday—from 53s. to 53s. 3d. fourteen days and two other firms. The prices is said to be

£0 5s. per ton f.o.b.
The following is an epitome of the iron ship

building statistics - for 1880, compared with the 
same for 1879

and 53s. Id. cash.
It may be of some consequence to note that 

during the past year the United States took from 
234,343 tons of pigs as against 139,497 in 1879, 

and 15,961 in 1878 ; Germany, 05,459 against 
73,811 in 1879, and 03,135 in 1878; British 
America, 49,240 against 21,950 in the preceding 
year ; Holland, 38,750 against 48,365 ; Italy and 
Austria, 32,305 against 24,515 ; France, 25,408 
against 23,930 ; Russia, 23,029 against 22,042; 
Belgium, 10,474 against 10,888 ; Denmark, 
Sweden, and Norway, 8078 against 8809; Spain, 
Portugal, Gibraltar, and Malta, 8490 against 
8784; Greece, Turkey, and Egypt, 911 against 
1011; South America, 3020 against 3030 ; West 
Indies, 200 against 121; East India, China, Japan, 
Australia, &e., 19,802 against 15,782 ; and Africa, 
178 against 85 t

It is so far satisfactory to note that in the 
closing months of the year, when the demand for 
America was not so good as it had been earlier 
in the season, there sprung up an improved 
general inquiry from other parts of the world. 
The highest price reached in the course of the past 
year by mixed numbers of warrants was on the 
12th January, when the figure, was 73s. 3d., and 
the lowest on 2nd June, when it was 44s. 5d., 
that is, taking the weekly averages.

The production of malleable iron during the 
year was the largest on record, being 292,000 
tons, as compared with 222,000 in the preceding 
year. Our best customers were the East Indies, 
and next best the United States. A very large 
proportion of the malleable iron made was used up 
at home, chiefly in connection with the shipbuild
ing trade.

Last week’s shipments of iron manufactures 
from the Clyde embraced £9000 worth of 
chinery, of which £7225 were locomotives for 
Bombay, and £1845 for Calcutta; £4020 sewing 
machines, of which £2475 were dispatched to 
Santandar, £1070 to Marseilles, £505 to Calcutta, 
and £510 to Antwerp ; £5500 manufactured irons, 
of which £1300 were castings for Santandar, 
£1310 castings for Port Natal, £1109 steel goods 
for New York, £815 for Calcutta, and £050 for 
Bombay.

The coal trade, which was backward during the 
greater portion of the year, has of late begun to 
show some improvement, and better things are 
anticipated. In a letter to the Scotch miners’ 
delegates, read at a private meeting in Glasgow 
on Monday, Mr. Macdonald, M.P., says he is free 
to confess that the same strength has not yet 
been shown among the Scotch coal districts as 
among the English and the Welsh. He attributes 
this to over-competition ; but lie- considers that if 
they keep wise men at their head, they may 
better their position in the course of the present 
year.

The past year’s shipbuilding on the Clyde 
amounted to 218 vessels, with an aggregate 
tonnage of 241,068, as compared with 177 vessels 
of 180,570 tons in 1879.

The year’s work is the largest since 1874, and is 
exceeded only by that year and by 1873 in the 
history of the trade. There has never been so 
much tonnage on hand at the beginning of any 
previous year, there being 180 vessels of 318,789 
tons in course of construction.

1880.
No. of ships 

.. 109 .
Tonnage. 

.. 149,082

.. 110,227
30 .. .. 47,511
3S .. .. 48,000

cameTyne.............................
Wear.............................
Hartlepool
Tees.............................

.. 139,
05 .. .. 92,170
-j .. .. 27,044
25 .. .. 31,750

843Tyne.. ..
Wear
Hartlepool .................... 20
Tees......................................

It would appear from the above that on the Tyne 
the average tonnage per ship has largely increased 
since 1879.

The Port Commissioners at Sunderland have 
agreed to advertise for tenders for the execution of 
work connected with the improvement of the 
River Wear at the North Ferry landing. They 
have also decided to invite loans for £100,000, at 
a rate of interest not exceeding 41 per cent, to 
enable them to proceed with the work. The 
expenditure of sums such as this in useful enter
prises is likely to help forward the much-coveted 
revival of trade in a genuine and wholesome 
manner.

The General Purposes Committee of the Mid
dlesbrough Town Council have been considering 
a notice recently given by the North-Eastern

ons. men

Railway Company to take off, from the 1st inst., 
a certain rebate of 71- per cent, allowed on dues 
for mineral traffic. This rebate is the residue of 
a larger one which was allowed during the recent 
depressed times, in consideration of the unremu- 
nerative condition of the iron trade, and of the 
lower cost at which railways could be worked. 
The company contend that trade has now revived, 
and the full rates ought to be paid. The Iron
masters, on the contrary, point to the extremely 
low prices they are still compelled to take ; to the 
fact that they have given away all advantage so 
far to workmen, and in other ways ; and say that 
they really cannot afford to be come upon so 

They also point to the high dividends 
recently paid, and likely to be paid, by the rail
way company, and that they, as public trustees, 
should not stifle the trade of the district in order 
to augment, for the benefit of already prosperous 
shareholders, their already unusually high divi
dends. A similar course lias been taken by the 
Middlesbrough Chamber of Commerce. It 
remains to be seen what success will attend these 
efforts.

The keenness with which the shares of the new 
Hull and Barnsley Railway were competed for 
appears not to have escaped the notice of the 
numbers of professional “ getters up ” of limited 
companies, who for several years must have had 
but a sorry time of it. Since 187(3 prospectuses 
have, I suspect, almost invariably been con
signed to the waste-paper basket, no matter 
whose names were upon the directorate, and no 
matter what percentage of profits was promised. 
Indeed, the British public having suffered terribly 
was uncommonly shy. The list of new companies 
in our leading newspapers, previously so long and 
often so amusing, dwindled gradually down until 
only an odd one now and then was mentioned. 
But the authors of many a bubble scheme must 
not be supposed to be dead. They have only 
been sleeping. What happened as regards the 
Hull and Barnsley Railway will not escape the 
observation of such adventurers, and the British 
investor must now begin to look out lest 
history should be about to repeat itself in 
this respect. Most likely the new companies 
which are beginning rapidly to be evolved will be 
sound in the main for a time. But we shall also 
see before very long a- plentiful supply of the 
old familiar air-castle sort. Investors beware. 
The greatest possible danger lies in the common 
habit of following others blindly into adventures 
without the trouble of a full, complete, and 
personal sufficient investigation. Those who will 
take no trouble, deserve no profit. They are very 
likely to get a heavy loss to boot. At all events 
the unfortunates who found the money which was 
so freely wasted in multitudinous directions 
between 1871 and 1874, deserve no quarter, if 
they should be caught in the same way between 
1881 and 1884.

overman by reckless

was corn-
soon.
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Alarming telegrams are flying over the country 
about a projected strike of over 20,000 miners in 
South Yorkshire. I have been over most of the 
South Yorkshire district during the last fortnight, 
and have talked freely both with coalowners and 
colliers. The former declare they will not 
cede the 10 per cent, advance asked for by the 
men, while many of the latter state that they 
signed the demand because the union have 
resolved upon it—adding, “ We know it’s only a 
farce.” If the union make un their mind limv.

men.

con-

are
If the union make up their mind, how

ever, that the men must come out, the men and 
masters may alike find that it is more than a farce.

Cutlery and general hardware trades remain 
in my last report. A good business generally 
doing, and excellent prospects for the new year.

Students of the Sheffield School of Art have 
been very successful in the recent competitions in 
London. The Goldsmiths’ Company ha ve awarded 
a prize of £20 to Mr. Robert Needham for a design 
for a kettle and stand; the proprietors of the Art 
Journal have given a prize of £5 to Mr. Alfred 
Pearce for a design for a salt-cellar; and the 
Royal Academy have awarded an extra medal for 
painting a head from the life to Mr. Cecil Sykes, 
who was a student at Sheffield before he removed 
to London.

Messrs. Brown, Bayley, and Dixon, Limited, 
tlie Sheffield Steel and Ironworks, convened a 
meeting of their creditors on Wednesday. A 
statement of accounts submitted by Mr. Peat, 
accountant, London, showed the liabilities to 
amount to £203,949, and the assets to £120,240, 
equal to 9s. in the pound if the works 
broken up. The directors recommended volun
tary liquidation, and this course was approved of 
by the creditors, who appointed Mr. J. H. 
Barber, the secretary of the company, and Mr. 
Peat, accountant, London, joint liquidators. 
A committee was also appointed to confer 
with the liquidators and directors as to the 
continuance of the -business of the company, 
and to consider any scheme of compromise 
between the company and the creditors. A 
meeting of shareholders is called for the 7th.

Dr. 1\ ebster, the American consul, completed 
his return of Sheffield exports to the States for 
1880 on Wednesday evening. The total for the 
year is £1,075,242, as compared with £071,739 for 
1879, which shows the reality of the revival of 
Sheffield trade with America.

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

Patents.

V It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
hare caused muck unnecessary trouble and annoyance 
both to themselves and to the Patent-office officials by 
fifing the 'number of the page of The Engineer at 
which the Specification they require is referred to, instead 
of\ fifing the proper number of the Specification. The 
mistake has been made by looking a.t The Engineer 
Index a/nd giving the numbers there found, which only 
refer to pages, in place of turning to those pages and 
finding the numbers of the Specification.

THE NORTH OF ENGLAND.
(From our own Correspondent.)

A CONSIDERABLE change has come over the 
Middlesbrough pig iron market during the last 
week. The announcement that the result of the 
yearly stocktaking at Glasgow was a decrease of 
(3000 tons, seems to have produced no small 
amount of speculation for a rise. By impulsive 
competition an upward movement was actually 
brought about, and Glasgow iron went up to 
53s. 9d. In sympathy with this the Middles
brough market also gradually rose during the 
week until on Tuesday morning, 42s. Od. 
paid for delivery over the first quarter, and 42s. 
for prompt. Some sellers even demanded 42s. 9d. 
This was a total rise of 3s. to 3s. Od. per ton 
during the week. News having arrived from 
Glasgow that there were signs of a reaction 
there, prices became easier towards the close of 
the market. Gonnal’s warrants are still in good 
demand, and fresh paper is being issued every 
day for the additions which are being made to the 
quantity in the store. These additions have 
amounted during the week to 3737 tons, 
unusually large quantity. The total 'stands at 
present at 127,890 tons in the Middlesbrough, and 
498,353 tons in the Glasgow store. The 01 
land Ironmasters’ statistics for December have 
just been issued — Wednesday noon—with the 
following result, viz.Increase for December : 
In makers’ stocks, 2970 ; in makers’ stores, 5981 ; 
in public stores, 10,042; total increase of stocks,’ 
18,999. Two more furnaces have been blown in 
during the month, but three have been put 
hematite instead of Cleveland iron. This will 
reduce the make of Cleveland pig by about 2000 
tons, and increase the make of hematite by about 
7000 tons monthly. The general result is looked 
upon as disappointing to sellers, who expected an 
increase of not more than 10,000 tons for the month. 
It at once had a depressing effect upon the market, 
and the price has fallen to 41s. Od. sellers, and no 
offers from buyers. Manufactured iron continues 
firm, on account of the rise in pig and the addi
tional difficulty of buying forward. Plates may 
be considered to be really £7 per ton at works, 
though nominally 5s. loss. Bars and angles are 
quoted at £0 per ton. The price of coal is rather 
flatter, partly owing to the continuance of mild 
weather, and therefore lessened demand for 
household purposes, and partly because of the 
lessened consumption at the manufactured iron
works on account of Christmas holidays.

A strike has taken place at Messrs. Richardson 
and Spence’s shipyard at South Stockton. The 
platers’ helpers demand 71 per cent., and the car
penters 4s. per week advance. The men con
sider they are underpaid compared with other 
yards. The firm have offered to grant the 
advance from February 1st, but this offer has not 
yet been accepted, and the strike continues.

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

name of the agent is printed in italics.
"2Sth December, 18S0.

5445. V alves, T. Meacock and A. W. 0. Ward, Chester.
- Ordnance, Sir W. G. Armstrong, Newcastle.

5447. Purifying Steam, J. F. Belleville, Paris.
5448. Bicycles, Arc., I. T. Townsend, Coventry.
5449. Signalling, W. B. Barker, Hoboken.
5450. Mechanical Carriage, W. P. Gedge, London.
5451. Mash Cooling Apparatus, IP. Brierley, Halifax.
5452. Stays or Corsets, II'. It. Lake, London.
5453. Artificial Ear Drums, H. P. K. Peck, Cincinnati.
5454. Skylights, A. Forbes, Govan.
5455. Ships, Ac., F. H. Daiichelland R. Blum, Paris. 
6450. Rotary Pumps, G. Waller, Surrey.
5457. Revolving Furnace, B. J. B. Mills, London.
5458. Heavy Ordnance, H. J. B. Mills, London,
5459. Machine Guns, B. J. B. Milts, London.
5400. Pirns or Skewers, A. IF. L. Itedd.ie, London.
5401. Printing Machinery, W. C. Kritch, Leeds.
5462. Ropemaking Machinery, A. M. Clark, London. 
5403. Staining Wood, B. A. Brydges, Berlin.

was
5440.were

WALES & ADJOINING COUNTIES.
(From our oimi Correspondent.)

The great feature of the week has been the 
action of the colliers in reference to the Miners’ 
Fund, and I am glad at length to chronicle their 
awakening to the need of doing something. I 
have thought for a long time that the colliers 
would not do anything until the public sympathy 
became less practical. Getliin was so bountifully 
subscribed to that its funds will outlast the 
longest lived.

eve-

29th December, 18S0.
5464. Furnaces, J. Jackson, Liverpool.
5405. Raising Sunken Vessels, W. Atkinson, London. 
5400. Transfers, A. E. M‘Ronald, Now York.
5407. Destroying Mice, II. A. Bonneville, London. 
540S. Opening, Ac., Dampers, R, Waller, Leeds.
5409. Moulding, P. Wirth, Germany.
5470. Carriages, W. Andrews, Birmingham.
5471. Gas Motor Engines, R, Hutchinson, London.
5472. Glazing, C. E. Elliott, Liverpool.
5473. Window Sashes, J. Terry, R. Judsou, and G 

Smith, Keighley.
5474. Oil, Ac., Cakes, C. Eskrett AW. H. Searlo, Hull.
5475. Ornamenting Plastic Materials, IP. P. Thomp

son, London.
5476. Treating Excreta, R. Hoodless, Ormskirk.
5477. Saddle Bars, Sir T. Dancer A E. Chappell, Wilts,
5478. Ammonia, II. A. Dvfrene, London.
5479. Motive Power, J. Graddon, Kent.
5480. Pumps, A. M. Clark, London.
5481. Sofa Bed, R. E. Parr, Greenwich.

SOth December, 1S80.
54S2. Telephonic Apparatus, C. J. Wollaston, London.
5483. Wheels, J. Trippett and T. Walton, Sheffield.
5484. Pumping Apparatus, E. H. Greeven, London. 
6485. Waterproof Clothing, J. Neville, London.
5486. Cubes of Sugar, Ac., G. Jager, juu., Liverpool.
5487. Winding Yarns, J. Grayson, Leeds.
5485. Life-saving Apparatus, J. Wetter, London.
5489. Steam Engines, H. Davey, Leeds.
5490. Illuminated Clocks, C. H. Leycester, S. Wales.
5491. Web Printing Machines, J. Foster, Preston.
5492. Reciprocating Motion, H. M. Brunei, London.
5493. Flanging Boiler Plates, R, H. Tweddell, Lon

don, J. Platt and J. Fielding, Gloucester, and IV. 
Boyd, Newcastle-upon-Tyne.

Abercarn was similarly richly 
aided; but Eisca could not get sufficient; Dinas 
will be run out in the course of twelve months, 
and the total of Penygraig so far—and it seems 
to have come to an end—amounts only to £10 
per recipient. It is evident from this that 
the public wish to rouse the colliers to act for 
themselves, and action has begun at last. The 
colliers have been busily discussing it this week, 
and object to the 3d. per week. They had under
stood that Id. a week would suffice, and as they 
already subscribe to local funds and benefit meet
ings, this Is. a month will be too great a tax. 
This is their argument, and it seems a reasonable 
one. I have all along contended for the Id. a 
week. The charge of 3d. is based on only a pro
portion subscribing. My theory is, legislative 
enactment; Id. a week to be stopped from wages 
from all employed at a colliery ; owners to con
tribute 5 per cent, and landlords per cent, on 
totals of colliers’ contributions, and I am glad to 
find that many leading gentlemen connected 
witli this large industry support this view. 
There must be one great institution. Why not 
try the voluntary Id. ? the public would aid such 
a fund in event of any great calamity. This 3d. 
a week will never become general, and we shall

NOTES FROM SCOTLAND.
I From our own Correspondent.)

Comparatively little work lias been done this 
Week in connection with the iron trade, owing to 
the new year holidays, which are observed in 
Scotland instead of Christmas as in England. The 
markets have been closed a part of the week, and 
the works for several days, so that there is less to 
note in this correspondence than usual. Since 
Christmas-day 2908 tons of pigs have been added 
to the stock in Messrs. Connal and Co.’s stores, 
Which now amounts to 498,77)8 tons. There are 124 
furnaces in blast, as compared with 100 at the 
same date last year, and the weekly output is 
estimated at about 25,000 tons. Advices from 
America have not been quite favourable of 
late ; but owing to the excitement and strength 
in the warrant market resulting from the satis
factory nature of the annual statistics, the prices 
of makers’ iron are generally better, and in some 
oases substantial advances have been made.

The warrant market was. closed on Friday 
afternoon and on Monday. It opened very 
strongly amid no little excitement on Tuesday, 
when a large business was done from 54s. one
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2203, 6d.; 2206, 6d.; 2208, 6d.; 2209, 2d.; 2210, 6d.;
2212, 4d.; 2213, 6d.; 2214, 4d.; 2215, 4d.; 2216, 4d.;
2218, 2d.; 2219, 6d.; 2221, 0d.; 2222, 6d.; 2224, 6d.;
2225, 6d.; 2227, 4d.; 2228, 2d.; 2229, 6d.; 2230, 6d.;
2231, 4d.; 2232, Cd.; 2233, 6d.; 2234, 10d.; 2235, 4d.; 
2236, 2d.; 2237, 2d.; 2240, 6d.; 2241, 4d.; 2242, 2d.;
2243, 2d.; 2244, 2d.; 2245, 6d.; 2246, 2d.; 2247, 8d.;
2249, 4d.; 2250, 8d.; 2251, 4d.; 2252, 6d.; 2253, 4d.;
2254, 2d.; 2255, 6d.; 2256, 2d.; 2257, 2d.; 2258, 6d.;
2259, 6d.; 2260, 6d.; 2262, 2d.; 2263, 2d.; 2264, 6d.;
2265, Od.; 2266, 6d.; 226S, 6d.; 2269, 6d.: 2270, 2d.;
2271, Sd.; 2272, 6d.; 2275, 4d.; 2276, 2d.; 2277, 4d.;
2278, Od.; 2279, 6d.; 22S2, Od.; 2283, 2d.; 2286, Od.;
2288, 6d.; 2289, 2d.; 2304, 4d.; 2308, Od.; 2332, 6d.;
2376, Od.; 2385, Od.; 2536, Od.; 2731, Od.; 2S07, Od.;
3012, Sd.; 3140, Od.; 3653, 2d.; 3984, Od.; 4115, 4d.

*.x* Specifications will be forwarded by post from 
tlie Patent-office on receipt of the amount of price and 
postage. Sums exceeding Is. must be remitted by 
Post-office order, made payable at the Post-office, 5, 
High Holbom, to Mr. H. Reader Lack, her Majesty’s 
Patent-office, Southampton-buildings, Chancery-lane, 
London.

ABSTRACTS OF SPECIFICATIONS.
Prepared by ourselves expressly for The Engineer at the 

office of Her Majesty's Commissioners of Patents.

1661. Distillation of Coal, &c., /. G. Beckton.— 
Dated 22nd April, 1S80. 6d.

The drawing shows a vertical section of a line of 
retorts with a generator placed between each pair. A 
is a gas generator communicating with the retorts 
B B by the passages C C, provided with regulating

as or gases 
substances

slides D D and serving to conduct the g 
from the generators to the spaces above the

to be distilled. The matters for distillation are sup
plied to the retorts through openings at the top, closed 
by removable covers H. The openings in the retorts, 
whereby the matters remaining after distillation are 
discharged, are closed by conical valves or bells L L 
opening downwards, and each connected by a rod 
passing upwards through the retort to a cylinder M 
fitted with a piston or to a travelling crane running 
along the line of rails above.

1907- Railway Signal Apparatus, G. W. R. Sykes.— 
Dated 10th May, 1SS0. 6d.

This relates to improvements upon a previous 
invention. Taking three successive stations, the 
signal apparatus is so arranged that B releases A and 
enables an alteration in the signal to be made, but B 
cannot release A’s apparatus till he has signalled the 
train to C, that is, till the train is past his station. 
Over the lever is a case, shown in front elevation in 
Fig. 1, containing the upper lock. Fig. 2 shows case 
and lever. Words to show condition of line are 
painted on two metal strips, and can be shown. The
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upper strip is actuated by magnets, the armaturos o 
which are controlled at the advance station, and coil* 
nected through the blade A. This blade is jointed to 
the rod I which is attached to a crossbar lifting a 
sliding piece which forms the lock, out of and into 
a notch cut in a tappet L attached to signal lever as 
shown. L is attached to the lever M by a stud N, and 
the action of the combined mechanism can be seen 
from the figure. The lower slip is carried by another 
blade held by a click resting on a pin on a blade. 
The click is pushed off the pin by a plunger and 
angle piece. The blade U is actuated by the motion of 
the lever.

2120. Apparatus for Cleaning Carpets, &c., W.
Millicard and B. Richards.—Dated 25th May, 1880.
6d.

The carpet or other fabric is conducted through th 
opening A on to an elastic frame C, and as it passe
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over the bands D it is subjected to the action of the 
beater employed, and thence it passes down on to the 
grating G.

2747. Moistening, &c., Oil Seeds, H. Holt, Hull.—5th 
July, 1S80.

2750. Backs of Account Books, <fcc., AV. Hawtin, jun., 
Patemoster-row, London, and A D. Collier, Camber
well, Surrey.—Gth Jidy, 1S80.

2780. Cranks, J. Turner, Coventry.—~ith July, 18S0.
2793. Annealing Pots, I. Jones, Swansea.—7th July,

18S0.
2823. Pen-holders, R. Spear, North-buildings, Lon

don.—9th July, 1880.
2S39.. Tanning Hides, S. F. Cox, Yatton, Somerset— 

9th July, 1880.
2900. Sewing Machines, T. Fletcher, Hyde, Chester.— 

14f/i July, 18S0.
2915. Sorting Ores, <fcc., J. H. Johnson and W. Hay- 

dock, Wigan.—15th July, 1880.
2927. Steaming Woven Fabrics, F. W. Ashton, Hyde, 

Chester.—15th July, 1880.
2970. Hollow Articles, F. Walton, Heatham House, 

Twickenham. — 19th July, 1880.
3011. Coiling, <fcc., Wire, J. Patchett, Haybridge, 

Salop.—22nd July, 1180.
3220. Clipping Seal Skins, L. A. Groth, Fisbury Pave

ment, London.—5th August, 1SS0.
3281. Sewing Machines, F. Cutlan, Cardiff. — lltli 

August, 18S0.
3560. Moistening the Interior of Rifle Barrels, R. 

II. Finlay, Govanliill, N.B.—2nd September, 1880.
3780. Door Knobs, F. R Meeson, Southampton-street, 

Bloomsbury, and J. T. Hopkinson, Hunter-street, 
Brunswick-square, London.—17 th Sepitember, 18s0.

4025. Sewing Machines, G. Browning, Glasgow—4M 
October, 1880.

4258. Locking Stoppers in Bottles, G. Travis, Broom 
Cliffe, Sheffield.—19t.h October, 1880.

4404. Sewing Machines, G. Browning and S. Mort, 
Glasgow. - 25th October. 1880.

(list of Letters Patent which passed the Great Seed on the 
4th January, 1881.)

2742. Casks and Barrels, G. D. Terry, Marylebone, 
London..—5th July, 1880.

2743. Cutting Glasses, <fcc., E. Edmonds, Fleet-street, 
London.—5th July, 1880.

2758. Steam, &c., Winding Machinery, H. S. Mac
kenzie, Penwenach, Falmouth.—5th July, 1880.

2704. Electric Lamps, G. G. Andr6, Dorking, Surrey. 
—5th July, 1880.

2707. Reducing, &c., Corns on the Feet, M. Wilson, 
Leadenhall-street, London.—5th July, 1880.

2781. Driving, &c., Gear for Washing Machines, E. 
Taylor, Salford.—7th Jidy, 1880.

27S4. Artificial Alizarin, A. Domeier, Botolph-lane, 
and J. Marzell, London.—7th July, 1880.

2785. Regulator for Spinning Engines, M. Bauer, 
Boulevard Magenta, Paris.—7th July, 1S80.

2790. Disinfecting Mohair, &c., J. Scharr, Bradford. 
—7th July, 1880.

2799. Jumping Tires of Locomotives, &c., W. Brierley, 
Halifax.—7th July, 1880.

2800. Storing Brakes, W. Brierley, Halifax.—7th 
July, 1*80.

2811. Cap for Ships’ Masts, A. A. Rickaby, Bloomfield 
Engine Works, Sunderland.—Sth July, 1880.

2818. Artificial Hatching, &c., of Chickens, H. Tom
linson, Gravelly-liill, Warwick.—9th July, 18s0.

2S21. Displaying Clothing in Shop Windows, F. 
Mcllvenna, Liverpool.—9th July, 1S80.

2 25. Preparing Waste Wool, (fee., R. Ashton and R. 
A. Kinder, Manchester.—9th July, 1880.

2830. Securing Glass in Skylights, &c., A Smith, 
Goudhurst, Kent.—9th Jidy, 1880.

2831. Treatment of Vegetable Oils, T. H. Gray, 
Deptford.—9th July, 1880.

2840. Sand Moulds, T. H. Chatton, Little Lever, 
Bolton.—10th July, 1880.

2847. Locomotive, <fec., Steam Boilers, S. Perkins, 
Fairfield.—10tli July, 1880.

2852. Attachments or Fastenings, P. D. Reynolds 
Aldersgate-street, London.—10f/i July, 1880.

2855. Feeding Paper to Printing, <fec., Machines, J. 
H. R. Dinsmore, Liverpool, and F. Hoyer, Waterloo, 
Lancaster.—10th July, 1880.

2850. Cutting Tools, C. Whitehouse, Cannock, Staf
ford.—10th July, 1880.

2803. Steam Road Rollers, W. Holloway, Rydal 
House, Portinscale-road, Putney.—12th July, 1880.

2804. Lace, <fcc., F. E. A. Biische, Scliwelm, West
phalia, Germany. —12th Jidy, 1880.

2878. Bitter Almond Oil, <fcc., F. A. Zimmermann, 
Mincing-lane, London.—12f/t July, 1880.

2885. Extracting Ammonia, W. Brierley, Halifax— 
13fA July, 1880.

2897. Separating Lime, (fee., T. Hicken, Dunchurch, 
and J. Hopewell, Rugby.—13th July, 1880.

2910. Governing Apparatus, J. Coutts and H. Adam
son, Liverpool.—15th July, 1880.

2975. Oxidised Oil, F. Walton, Heatham House, 
Twickenham.—19th July, 18S0.

2983. Chimney Pots, L. A. Groth, Finsbury-pavement, 
London.—20th July, 1880.

3008. Knitting Machines, W. R. Lake, Southampton- 
buildings, London.—21st July, 1880.

3024. Types, &c., J. Greene, Reform Club, Pall Mall, 
London.—22nd July, 1880.

3027. Spinning Mixed Fibres, A. M. Clark, Chancery- 
lane, London.—22nd July, 1880.

3035. Packing Fruits, (fee., F. W7right, Kensington 
High-street, London.—23rd July, 1880.

3079. Ploughing, <fcc., Engines, R. Burton, Steam 
Plough Works, Leeds.—25tli Jidy, 1880.

3199. Preparing Grain, <fcc., E. R. Southby, Holborn 
Viaduct, London.—5th August, 1880.

3201. Aqua Ammonia, F. J. Cheesbrough, Water-street, 
Liverpool.—5tli August, 18S0.

3212. Steam Generators, A. M. Clark, Chancery-lane, 
London.—5th August, 1880.

3231. Telephonic Apparatus, H. H. Lake, Southamp
ton-buildings, London.—-7th August, 1880.

3391. Controlling Cash Receipts,
Castle-street, Holborn, London.— 20t/i August, 1880.

3451. Traps for Birds, <fec., R. J. Sankey, Margate— 
25th August, 18S0.

3086. Cooling Atmospheric Air, J. Sturgeon, Newlay, 
near Leeds.—lOt/i. September, 1880.

3725. Sewing Machines, W. Webster, New Wortley, 
Leeds.—13f/i September, 1880.

3705. Electric Lamps, E. G. Brewer, Chancery-lane, 
London..—lOf/i September, 1S80.

3880. Conductors, P. Jensen, Chancery-lane, London.
■—24th September, 1880.

3917. Crotchet-like Edgings, <fcc., J. Booth, New 
Basford, Nottingham—27f/i September, 1880.

4009. Motive Power, J. G. Lorrain, Edinburgh.—2nd 
October, 1880.

4012. Velocipedes, W. R. Lake, Southampton-build
ings, London.—2nd October, 18S0.

4039. Telephones, J. G. Lorrain, Edinburgh.—5th Octo
ber, 1880.

4204. Embroidery Apparatus, W. R. Lake, Southamp
ton-buildings, London.— 15th October, 18S0.

4289. Rollers, R. Carlyle, Manchester.—21st October, 
1880.

4324. Fluffing, (fee., Leather Skins, S. Haley, Bram- 
ley.—23rd October, 1880.

4384. Self-levelling Tables, <fcc., B. J. B. Mills, 
Southampton-buildings, London.—27th October, 1880.

4435. Stove, C. M. Westmacott, Bridge-street, West
minster.— 30t/i October, 1880.

4470. Roller Skates, W. P. Gregg, Boston, U.S—2nd 
November, 1880.

4500. Forging Machinery, W. R Lake, Southampton- 
buildings, London.—5th November, 1880.

4019. Bookbinding, L. Finger, Boston, U.S. —10th 
November, 1880.

5226. Transmitting Telephonic Messages, A. M. 
Frankenberg, Baltimore, U.S.—14th December, 1880.

5228 Striking, Scouring, and Fleshing Leather, 
&c., E. Wilson, Exeter.—14th December, 1880.

5232. Tube Fastenings, E. H. Bennett, Bayonne, U.S. 
—14th December, 1880.

Patents on 'which the Stamp Duty of 
£50 has been paid.

4914. Tools, &c., J. Hall, Chancery-lane, London— 
28th December, 1877.

11. Preparing Wool, <fcc., D. Smith, Keighley.—1st 
January, 1878. .

99. Manhole and Sludge Doors, C. McNeil, jun., 
Glasgow.—Sth January, 1878.

4945. Feed-water Apparatus, W. R. Lake, Southamp
ton-buildings, London.—31st December, 1877.

4948. Rails, S. Aldred, Maryon-road, Charlton.—31st 
December, 1877.

397. Breech-loading Fire-arms, J. Purdey, Oxford- 
street, London.—30tli January, 1878.

4939. Sheeting Railway Trucks, &c., G. A. Walker, 
Danes-hill, near Retford.—31st December, 1877.

2. Opening, &c., Cotton, (fee., W. R. Lake, Southamp
ton-buildings, London.—1st January, 1878.

36. Kerite Compounds, W. R. Lake, Southampton- 
buildings, London—2nd January, 1878.

Patents on which the Stamp Duty of 
£100 has been paid.

58. Rotary Engines and Pumps, G. T. Bousfield, 
Sutton.—5tli January, 1874.

74. Actuating Brakes, J. Steel and J. Mclnnes, 
Glasgow.—0th January, 1874.

30. Scouring, (fee., Fluted Rollers, R. A. Threlfall, 
W. Hamer, and J. Bond, Bolton.—2nd January, 1874.

5494. Suspending Fabrics, (fee. ,G. Allix, London.
5495. Regulating Air, R. Burchell, Kettering.
5496. Centrifugal Machines, R. Lafferty, Gloucester.
5497. Firing Apparatus, A. M. Maude, London.
5498. Treating Cast Iron, J. J. Shedlock Uxbridge.
5499. Compounds, I. R. Blumenberg, London.

31st December, 1880.
Shifting of Cargoes, J. Goudie,5500. Preventing 

East Hartlepool.
5501. Fasteners, H. Fletcher, London.
5502. Valves, N. Foley, Jarrow-on-Tyne. _ _
5503. Umbrella Stretchers, J. ,Smith, Birmingham.
5504. Sulphate of Ammonia, IF. L. Wise, London.
5505. ih’EAM Traps, H. Lancaster, Pendleton.
5506. Ploughs, (fee., H. J. Allison, London.
5507. Mould Candles, W. E- Nutt, Hounslow.
5508. Feeding Apparatus, W. Fox and J. Hall, Leeds.
5509. Chimney Pieces, J. H. Corke, Southsea.
5510. Safety Valve, T. Sturgeon, Newlay, and J. W. 

de V. Galwey, Warrington.
5511. Velocipedes, J. Starley, Coventry.
5512. Drain Pipes, IF. R. Lake, London.
5513. Gas, P. J. Wates, Balham.
5514. Torpedoes, C. A. McEvoy, London.
5515. Crucibles, (fee., A. Landsberg, Stoberg. _ _
5516. Producing Designs on Wood, A. Guattan, Pans.
5517. Treating Pork, A. M. Clark, London.

1st January, 1881.
1. Ventilating Appliance, G. D. Robertson, London.
2. Mechanism, E. Underwood, Birmingham.
3. Floor Springs, E. Bull, Halifax.
4. Shaping, (fcc., Hat Brims, T. Rowbotliam, Chester.
5. Cartridges, F. Wirth, Frankfort-on-the-Maine.
0. Communicating Apparatus, H. Morris, Manchester.
7. Floors or Surfaces, R. L. Rylance, Blackburn.
8. Roasting Coffee, &c., W. Parnall, Bristol.
9. Railway Vehicles, H. H. Lake, London.
10. Photographic Printing, A. M. Clark, London.
11. Compressing Air, F Wirth, Germany.
12. Motive-power Engine, G. O. Topham, London.

3rd January, 1881.
13. Lithographic Machines, G. Newsum, Leeds.
14. Portable Furnaces, J. Tenwick, Spittlegate.
15. Elevators, W. Dover, Liverpool.
16. Screw Steamships, T. F. Irwin, Liverpool.
17. Yeast, S. Fulda, London.
18. Tip-Wagons, &c., G. Allix, London.

Boots, Col. E. Harnett, Aldershot.
20. Dental Engine, P. Shaw, Manchester.

Fire Extinguisher, 0. Wolff, Dresden.
22. Cast Iron Articles, C. F. Claus, London.
23. Coupling Apparatus, II. II. Lake, London.
24. Securing Pictures to Walls, H. H. Lake, London.
25. Shearing Machines, J. II. Johnson, London.
26. Weighing Apparatus, J. H. Johnson, London.

Notices of Intention to Proceed with 
Applications.

Last day for filing opposition 21 st January, 1881.
3477. Gas Burners, J. Haworth, Blackburn. — 27th 

August, 18S0.
3487. Bottle Stoppers, J. Rettie, Hatton-garden, 

London.—28t/i August, 1880.
3498. Iron Grills, H. W. Perrers, Devonsliire-hill, 

Hampstead.—28th August, 1S80.
3501. Cocks and Valves, J. C. Etcliells, Newton 

Heath, Manchester.—28tli August, 18S0.
3502. Safety Cases, F. Cooper, Handsworth.— 28f/i 

August, 18S0.
3515. Lubricating Apparatus, W. R. Lake, South

ampton-buildings, London.—A communication from 
G. H. Flower.—80th August, 1880.

3532. Cigarettes, G. F. Redfern, South-street, Fins
bury, London.—A communication from E. Side.— 
31 st August, 1880.

3577. Cages, Lifts, &c., M. Bauer, Paris.—A commu
nication from L. Ricq.—3rd September, 18S0.

3584. Hydrogen, C. Ilessel, Palmerston-road, Kilburn. 
—3rd September, 1S80.

3659. Steel Wire Cards, G. and E. Ashworth, Man
chester.—9th September, 1880.

3730. Gas, A. Pope, Slough.—13J7t September, 1880.1
3767. Packing Bran, (fee., A. M. Clark, Chancery-lane, 

London.—A communication from W. L. Williams.— 
15th September, 1880.

4239. Extinguishing, &c., Fire, M. Windsperger and 
A. Schaedler, Finsbury-square, London.—IS th Octo
ber, 1S80.

4864. Sharpening, &c., Millstones, P. Jensen, Chan- 
y-lane, London.—A communication from P. Gra

ham.—23rd November, 1S80.
4980. Husking Rice, (fee., J. II. C. Martin, Church-hill, 

Walthamstow.—30th November, 1880.
5041. Spinning, (fee., Machinery, B. A. Dobson and R. 

C. Tonge, Bolton.—3rd December, 18S0.

19.

21.

Inventions Protected for Six Months on 
deposit of Complete Specifications,

5447. Purifying Steam, J. F. Belleville, Paris.—28th 
December 1880.

5475. Ornamenting Plastic Materials, W. P. Thomp
son, Lord-street, Liverpool.— 29th December, 18S0.

Grants and Dates of Provisional Protec
tion for Six Months.

3904. Jewel, (fee., Cases, T. Heath, Hylton-street, Bir
mingham.—27th September, 1880.

4686. Signalling on Railways, W. W. Biddulph, 
East Sheen.—13tli November, 1880.

4720. Generating Heat, J. M. Forbes, jun., Cornhill, 
London.—A communication from B. N. Huestis, 
Shanghai.—10th November, 18S0.

4S32. Wooden Pavements, E. Young, High-street, 
Steyning.—22 nd November, 1S80.

488S. Washing Machines, A. G. Collings and F. Bryant, 
Wimbledon.—24f/i November, 1880.

5008. Telephonic Apparatus, J. N. Culbertson, Hol
born Viaduct Hotel, London, and J. W. Brown,Upper 
Kennington-lane, London.—5th December, 1SS0.

5074. Miners’ Safety Lamps, E. Robathan, Risca.—6th 
December, 1880.

5100. Regulating Gas, II. Barlow, Fleet-street, Lon
don.—7th December, 1880.

5118. Working Hobby-horses, &c., A. Waddington, 
Bradford.—8th December, 1880.

5120. Holding, (fee., Window Blind Cords, C. E. Gib
son, Birmingham.—Sth December, 18S0.

5122. Gas Governors, W. Cowan, Edinburgh.—Sth 
December, 1880.

5126. Valves, J. A. Mays, Great Winchester-street, 
London.—Sth December, 1880.

5128. Coupling Apparatus, W. Pollard, Burnley.—Sth 
December, 1880.

5130. Gas Motor Engines, J. Livesey, Victoria-cliam- 
t ,bers, Westminster.—A communication from F. H.

W. Livesey, Calais.— Sth December, 1SS0.
5132. Treating Hop Plant, T. J. Wall, Laura-place, 

Southampton.—Sth December, 1880.
5134. Producing Light, (fee., F. Wilkins, Southamp

ton-buildings, London.—Sth December, 1880.
5136. Shaft Couplings, A. M. Clark, Chancery-lane, 
t , London.—A communication from T. R. Almond, 

New York.—8th December, 1880.
5140. Boxes or Cases, F. S. Colas, Boulevard St. Denis,
| iParis.—9th December, 1SS0.
5142. Bobbins, W. and J. Dixon, Steeton.— 9th Decem

ber, 1880.
5140. Sulphuric Acid, W. Weldon, Rede Hall, Bur- 

stow.—9th December, 18S0.
514S. Furnaces, (fee., A. M. Clark, Chancery-lane, 

London.—A communication from S. W. Underhill, 
Croton Landing, U.S.— 9th December, 1880.

5150. Preparing Moulds for Casting, H. Gibbons 
Kennet Ironworks, Hungerford— 9th December, 18S0’ 

5154. Winding Gear, R. Hitchcock, Albemarle-terrace" 
Taunton.—9th December, 1880.

5150. Gas, A. P. Chamberlain, Finsbury, London.— 
lOf/i. December, 1S80.

5102. Transmitting, (fee., Apparatus, H. V. Hoeven- 
bergli, Ludgate-circus, London.—10th December, 1880. 

5166. Stands for Bottles, J. E. Bingham, Sheffield— 
10th December, 18S0.

5168. Iron and Steel, G. Ellinor, Sheffield.— 10th 
December, 1880.

5170. Weighing Machines, (fee., W. B. Avery, Birming
ham.—10th December, 1880.

5174. Digging Machines, H. de Momay, Queen’s- 
gardens, Bayswater—10«7t December, 1880.

5178. Horseshoe Nails, H. P. Fenby, Leeds.— 10th 
December, 1880.

51S0. Alkali Salts, J. A. Dixon, West George-street, 
Glasgow.—A communication from C. Koenig, Ger
many.—llf7i December, 18S0.

5186. Tram Rails, J. Sharp and J. T. Tong, Bolton— 
11th December, 18S0.

5192. Spinning Machinery, J. C. Fell, Ashton-under- 
Lyne.—11th December, 1880.

5194. Furnaces, D. and J. Warren, Glasgow.— llt/i 
December, 18S0.

5190. Screw Clamps, H. Metham, Church-street, 
Deptford.—llt/i December, 1S80.

5198. Gas, W. L. Wise, Wliitehall-place, Westminster. 
—A communication from V. C. Devolz, Paris.—11th 
December, 1880.

5200. Turning Ovhi the Leaves of Music, M. Volk 
Brighton.—11th December, 1880.

5202. Stuffing-boxes, C. E. Hoeger, High Holbom 
London.—13</t December, 18S0.

5204. Paper Bags, (fee., R. Woods, Manchester.— 13th 
December, 1880.

5200.. Steam Generators, H. J. Allison, Southampton- 
buildings, London.—A communication from J. Mac 
Nicol, Seraing, Belgium.—134/i. December, 1880.

6208. Shaking Straw, R. G. Morton, Errol Works 
Perth.—13th December, 1880.

5212. Ashpans, B. Banks, Leeds—13<7i December, 1880. 
5224. Printing Machinery, J. Davies, Bermondsey, 

London.—13th December 1880.

cer

Last day for filing opposition, 25th January, 1881.

3500. Incubators, C. H. Dunn and II. T. Cartwright, 
Mile End, London.—30th August, 1SS0.

3508. Folding Seats, &c., H. Kinsey, Swansea.—30th 
August, 1880.

3510. Heat Generators, J. H. Johnson, Lincoln’s-inn- 
fields, London.—A communication from P. Gaillard, 
1. Haillot, R. Radot, and A. Lencauchez.—30tli 
August, 1880.

3520. Reviving Spent Steam, &c., H. A. Bonneville, 
Piccadilly, London.—A communication from J. 
Belou.—30th August, 1880.

3524. Polishing Silver, J. Beresford, Altrincham.— 
31sf August, 1880.

3530. Heating Apparatus, F. Hart, Queen Victoria- 
street, London.—31 st August, 18S0.

3531. Windows, &c., H. Brittain, Birmingham.—31sf 
August, 1880.

3533. Propelling Carriages, E. Edwards, Southamp
ton-buildings, London.—31st August, 1SS0.

3537. Dovetailing Machinery, W. T. Mackey, Kings- 
land-road, London.—1st September, 1880.

3575. Taps, T. Singleton, Over Darwen.—3rd Septem
ber, 1880,

3595. Boxes, (fee., L. Wahltuch, City-road, London.— 
4th September, 1880.

3597. Tram Rails, J. Smith, jun., E. Lones and J. 
Hill, Barrow-in-Furness.—4th September, 1880.

3598. Bicycles, C. D. Abel, Southampton-buildings, 
London.—A communication from La Societe Clement 
et Cie.—4th September, 1880.

3602. Cases, W. Hardy, Thistleton—4t/i Sepfon&er, 1S80.
3000. Valve Gear, A. J. Stevens, Newport.—4th Sep

tember, 1880.
3029. Armour-plates, J. D. Ellis, Sheffield.— 7th Sep

tember, 1880.
3007. Raising, &c., Apparatus, C. D. Abel, Southamp

ton-buildings, London.—A communication from E. 
Borde, J. Petit-Laroch, and E. Labellette—9t/i 
September, 1880.

3697. Fuel Economisers, J. Parker, Manchester— 
11th September, 1S80.

3704. Screw Propellers, C. Jones, Liverpool.—11th 
September, 1880.

3805. Sailor’s Hat, J. Christie, Haugesund.—20th 
September, 1880.

3801.

L. von Hoven,

Paper, N. G. Richardson, Tyaquin-Monivea, and 
™ ■ Smith, Dublin.—23rd September, 1880.

4027. Checking. Waste of Water, B. J. B. Mills, Soutli- 
ampton-buildings, London.—A communication from 
E. E. Furney.— 4th October, 1880.

4110. Cocks, T. J. Easey, High-street, Stepney.—9th 
October, 1880.

4180. Brace-ends, A. S. Taylor, Manchester.—14th 
October, 18S0.

4853. Drain Pipes, J. Lovegrove, Urswick-road, Lower 
Clapton, London.—23rd November, 1880.

4901. Dyeing, J. Rogers, Stroud.—25th November, 1880.
°Sh,1ADMIfrU?Er of Ll«UIDS> W. Bradford, King 
William-street, London.—4th December, 1880.

5132. Treatment of Hop Plants, T. J. Wall, Laura- 
place, Southampton.—Sth December, 18S0.

5137. Dynamo-electric Apparatus, fee., W. T. Henley, 
Plaistow.—9tli December, 1880.

OiOO. Washing China Clay, J. Lovering, jun., St.
Austell, Cornwall.—10fA December, 1S80.

5475. Colouring Plastic. Materials, W. P. Thompson, 
High Holborn, London.—A communication from the 
prison Hard Rubber Company.—29th December,

Patents Sealed.
(List of Letters Patent which passed the Great Seal 

the 31si December, 18S0.)
2455 Testjng Cements, P. Adie, Pall Mall, London— 

1 < th June, 1880.
27J«iyI1880 GATES’ S‘ Wilkes’ Sedgley, Stafford—1st

2710. Telegraph Apparatus, C. Kesseler, 
strasse, Berlin—2nd July, 1880.

‘li/LSTss7™’ fa" A' Beiiton.-

0)1

List of Specifications published during the 
week ending Janu ry 1st. 1881.

1661, 6d.; 1907, 6d.; 1921, 2d.; 1996, 6d.; 2120, 6d.; 
2143, 6d.; 2151, 6d.; 2171, 6d.; 2175, 6d.; 2177, 4d.;
2180, 6d.; 2187, 2d.; 2188, 6d.; 2191, 2d.; 2194, 6d.;
2196, 2d.; 2197, 2d.; 2199, 6d.; 2200, 4d.; 2201, Sd.;

Mohren-

Jan. 7, 1881.THE ENGINEER.

O
F

Bis

£1
 ‘ I2

1I
S1

IS
 S

I

f

ui

t=i£
Ifc

j

n\ i.

I!

“1
---

---
---

-A
p 

■■
■—



2206. Closing the Mouths of Bags, L. Blanche.— 
Dated 31st May, 1880. 6d.

A strip of paper is secured to the. top of the hag, and 
on one side is the piece B slotted in the middle and

|220G|

Bi on the down stroke ; this air is expelled through 
the valve D1, and the upper part of the cylinder is

12375]

bracket that carries the regulating lever is pivotted’ 
and which lever has formed on it a projection, pres
sure on which, by the driver’s foot, elevates the points 
of the cutters.
2194. Two-wheel Carriages, Ac., II. Buddy.— 

Dated 29th May, 18S0. 6d.
This consists partly in mounting each wheel on a 

short separate axle carried in bearings by two springs,
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again filled through the valve B2, which also commu
nicates with the air chamber.
2177- Machinery for Sawing Wood, J. and G. 

Pickles—Dated 2Sth May, 1880. 4d. •
This consists in having the table or top P loose and 

capable of sliding in suitable bearings, so that when 
the size or diameter of the saw or saws A is changed

attached by its ends only. The strip A is passed under 
B, and its end folded upwards and passed through 
the slot in B.
2208. Alarm Apparatus, J. McNeicc.—Dated 21st 

May, 1880. 6d.
A is a spherical chamber; B is a stop cock with a 

screw nozzle C, on which a condensing pump of 
ordinary construction may be screwed to allow of fill
ing the chamber A with compressed air; D is a 
snap catch for keeping the stop cock B closed;
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lAJ 89 one spring being placed on the inside of the wheel, 
and the other outside. On the back and front ends of 
the springs are mounted and secured the cross-trees, 
which carry the shafts and body of the carriage or 
other conveyance.
2199. “ Hardening ” Pelted or othhr Fabrics, 

B. and T. B. Rhodes, and II. W. and J. H. White
head.—Dated 29th May, 1880. 6cf.

The hardening rollers are made of a composition 
having a rough or gritty surface, such as stone, or 
mixtures of various kinds of stone or cement, asphalte, 
concrete, or emery; or if made of metal, their peri-

■7
LL_U B D

the feed. rollers D and fence E, which are connected 
to the sliding table P, always maintain the same rela
tive position to the saw or saws. The table or top is 
caused to move backward and forward by means of a 
screw, rack, and pinion, or other mechanical equiva
lent.
2180. Ascertaining the Effective Pressure of 

Screw Propellers, G. W. Cabjolsky.—Dated 2Sth 
May, 1S80. 6 d.

Pig, 1 represents a side view of the indicating appa
ratus, and Pig. 2 a section through the hydraulic 
cylinder. A is a plummer block containing an annular 
bearing and fitted -with longitudinal flanges B and 
rests on the bed-plate C, on which it will be free to 
move a short distance in a fore and aft direction as 
soon as the wedges D, that can be tightened by the 
screws E, are removed. Wrought iron bars F keep the 
plummer block from rising on its bed-plate. The fore- 
and-aft motion of the screw shaft and thrust block is

cr~. jar- 1
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ordinary clock spring and alarum gearing or 
mechanism operates the hammer of the bell. To a 
ring on a coil spring a cord is attached, which has been 
rendered inflammable. The cord is extended through 
the building, and with cords or guys, as may be 
required. The snap catch is also connected to the 
ring by means of a slack cord. A regulator and snail 
wheel are provided t.o allow the cock to open gradually 
as the air in the chamber decreases.
2210. Screw Gill Boxes, T. Wliitleu.—Dated 31st 

May, 1SS0. 6 d.
This consists in employing three or four sets of 

fallers and six or eight top screws, formed in two 
or more barrels, the threads of each being of 
different pitch to the other, by which means 
a draught is obtained between each set of fallers. 
The first two top screws A and B are formed 
in one barrel, and the succeeding two screws C and D 
are formed in another barrel. Each screw has a set of 
fallers, each set having a different number of pins 
fixed in them. E, P, G, and H are the bottom screws,

iaaiol .
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pheries are formed with V screw threads or grooves, 
intersected by longitudinal grooves, so as to give the 
required roughness of surface. The drawing shows 
the manner of mounting and driving these rollers P. 
2200. Horseshoes, 0. Lampe.—Dated 29th May, 1880.

4 d.
The main shoe consists of a flat iron shoe-piece A of 

common construction, which may be fastened to the 
hoof by nails or otherwise, and which may be furnished 
with clips or tongues B in front and at the sides of the 
shoe. In the bottom plane of this shoe are constructed 
three parallel dovetail-shaped grooves C, of which one
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r»T! is placed at the front end, and of the other two, one at 

each hinder end of the shoe. These grooves are pre
pared for the reception of toe-pieces and caulks, which 
are furnished with corresponding dovetail projections, 
and are slipped into the grooves sideways, and 

... kept in position by flat springs M.
limited by the projections G on the bed-plate, against 0or»i -n 
which the flanges B press when the apparatus is not in 2^5U1. .Boats and Apparatus, for the Cultivation, 
use, and thus transmit the pressure immediately to '7'E®EI|:vfTI0N’ AND Conveyance of Oysters, &c., 
the ship in the ordinary way. The ends of the flanges '. Lake.—Dated 29th May, 18S0.—(A communi-
B press against the pistons of the hydraulic cylinders cation.) _ 8d.
H which are secured by four screw bolts to abutments iills C0[?S1S1;S. of a floating vivarium with metallic 
formed on the bed-plate. One of the two cylinders ?a?es inade of iron, in sections, so as to be capable of 
is fitted with an indicator. being- taken to pieces, and serving to collect spat or
oi«>7 rn m..... spawn, rear oysters, and other shell fish, and trans-2187^LooMS,^i. Qixmriby^ Dated 29th May, 1880.— port them when alive along the sea coast, while pro-

This relates, First, to apparatus used in conjunction 
with the pattern links of change shuttle box looms ;
Secondly, to improved apparatus for holding down and 
steadying the box lever when depressed by the tappet.

2188. Printing Lace Fabrics,
Dated 29th May, 1880. 6d.

This relates to improvements on patent No. 502 
a.d. 18S0, in which curtains are made with bands of 
plain cloths to receive printed patterns in colours ; and 
it consists in applying these patterns so that both sides 
of the curtain are alike. For this purpose, two corre
sponding printing blocks A are employed, and are fitted 
adjustably to sliding platens, in which are mounted
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motion being communicated to the screws and fallers 
by gear wheels. The speed of each pair of screws 
be regulated independently of the other pair, and by 
change wheels the speeds of both pairs of 
be regulated when required, according to the wool or 
other fibre under operation. Between the feed rollers 
R and delivery rollers S the wool is subjected to five 
different drafts.
2212. Rolling Stock for Railways and Tramways, 

F. C. Glaser.—Dated 31sf May, 1880.—(A communi
cation.)—(Not proceeded with.) 4d.

The brasses of the end axle boxes are on one side of 
the vehicle, capable of turning on a vertical axis, while 
those on the other side are capable both of turning 
a vertical axis, and of shifting to a certain extent in the 
direction of the length of the carriage. To enable this 
to be done, the brasses of such axle boxes do not rest 
directly on the cast iron boxes, but on wrought iron 
transverse slides, passing through the two sides 
thereof, which slides are connected together by guide 
rods and double-ended levers, in such manner that the 
brasses of the two end axles can only shift simul
taneously, and in a symmetrical manner relative to the 
central transverse axis of the vehicle.

2213. Combinable Garments, G. W. Von Nawrocki. 
—Dated 31sf May, 18S0.—(A communication.) 6d.

This refers to a combined fur collar or collaret and 
bag muff, and consists mainly in a mode of separat
ing the collar from the muff, so that either may 
be used separately as desired.
2214. Distillation of Anthracene, C. M. Warren.—

Dated 31st May, 18S0. 4d.
This consists in the process of obtaining anthracene 

by the distillation of a mixture of coal tar or coal tar 
pitch and petroleum residuum or other equivalent 
material.

2215. Folding Joints for Seats and Tables, N. 
Descourtils.—Dated 31st May, 1880.—(Not proceeded 
with.) 2d.

A piece of wood having its ends of the shape of an 
inverted triangle serves at the same time to stop the 
half of the lower feet or supports and of the upper 
ones. Right angle plates are fixed upon its ends and 
serve to secure the supports.

2216. Black Printers’ Ink, C. Kesseler.—Dated 31sf 
May, 1SS0.—-{A communication.) 4d.

This consists in preparing from pitch or asphalte, 
fatty-acid, violet aniline, resinous, oily fat and heavy 
oil of tar (so-called oil of anthracene), which will be 
coloured black by boiling and adding at least 10 per 
cent. of chloride of copper, a printing ink also appli
cable as etching varnish.
2218. Locomotive Engines, J. H. Johnson.—Dated 

31st May, 1880.—(A communication.)—(Not prro- 
ceeded with.) 2d.

This relates to that class of locomotive engines in 
which one pair only of driving wheels is used, and 
consists in a means of enabling the engineer to readily 
increase the weight upon the said driving wheels, so 
that they may have the proper adhesion for starting 
the engine and train, and after they are in motion, to 
transfer part of the weight to the trailing wheels, 
which take the place of the usual second pair of driving 
wheels.
2219. Pillow and Bed Divider, J. F. C. Farquhar.— 

Dated 31st May, 1S80. 3d.
This consists in the combination with the head of a 

bedstead of a readily detachable or movable arm which

screws can
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tecting them from crabs and the like. The interior of 
the vivarium is formed with partitions A and break
water partitions B, angle iron uprights connected with 
the partitions by cross pieces. Openings are formed 
at the bow and others at the stern, communicating 
with the inner compartments, and fitted with sluices 
V. Around the vivarium are compartments. Metallic 
cases are placed in the different compartments of the 
vivarium, such cases being detachable, and they 
covered with wire gauze.

2203. Water-closets, W. R. Lake.—Dated 29th May, 
1880.-—(A communication.) 3d.

This apparatus consists of a pan or basin A arranged 
under a cast iron plate B forming the seat, which 
instead of descending vertically, works upon hinges, 
and has at its front end two pins or projections which

are
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shafts C, each carrying two pairs of cams, one serving 
to withdraw the platens from the fabric, and the 
other to move them into action. The blocks are inked 
or coloured from the pads D, supplied by rollers E, and 
moving in guides, being actuated by a cam on shaft P. 
A sliding clutch is provided to throw the driving- 
pulley to the shaft G. s
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fesmii2191. Fastening for Metal Boxes, Cases, &c., A 

Montoriol and P. P. Tarride.—Dated 29th May' 
I8S0.— (Not proceeded with.) 2d.

The boxes are made so as to be opened by pulling 
outwards by means of a finger passed through a loop 
or ring of iron wire, a plate which at the time of 
manufacturing the box has been cut out, then re
placed and soldered either by immersion in a bath of 
tin or by means of the soldering iron.

2196. Looms, J. II. Johnson.—Dated 29th May 1880.— 
(A communication.)—{Not proceeded with.) 2d.

This consists in arranging a series of tappets or 
cams fixed upon a shaft for the purpose of actuating 
m an irregular manner three, four, or five treadles 
only, with a view to simplifying the mechanism.
2197. Mowing and Reaping Machines, A. C. Bam- 

lett. Dated 29th May, 1880.—(Not proceeded with.)

In order to enable the driver of a mowing machine 
more readily to elevate the points of the cutters, the

y

rest upon rods jointed to pivotted levers, which levers 
being in one piece, with upwardly extending arms, 
operate the traps by means of toothed blocks or sectors, 
gearing with pinions fixed upon the axes of the valves 
or traps.
2209. Spinning, Twisting, Doubling, and Winding 

Wool, &c., T. Whitley .—Dated 31 st May, 1880.— 
(Not proceeded with.) 2d.

This consists partly in having 
each spindle, rotary motion being given thereto by 
means of wheels, by which means the driving bands 
at present employed are dispensed with.

a screw or worm on

her B which reserves the reduced product in case the 
feed is from the periphery to the centre, the discharge 
taking- place through a valve, which is closed when the 
feed is in the opposite direction. Air currents also 
pass through the said chamber B during the reducing 
operation and act to purify the product.

2143. Flange Pacing and Oval Hole Cutting 
Machines, D. Fmbleton and P. A. Poi'ter.—Dated, 
29th May, 1880. .6el.

On the framework. A the saddle C is fitted so as to 
slide freely; on this is mounted the spindle D in 
bearings. Por the production of oval holes it is
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necessary to impart not only a rotary motion to the 
spindle, but also a lateral reciprocating motion, which 
is effected by means of the adjustable cam J rotating 
with the spindle D between the jaws K.

2151. Counters, Indexes, and Registering Appa
ratus for Recording the Revolutions of Shafts, 
<fcc., W. Chadbum.—Dated 26th May, 1880. 6d.

A series of discs A are marked with numerals repre
senting- units, tens, &c. These discs are mounted 
loosely on the shaft B, and are caused to work by 
pawls and ratchet wheels. The spring lever arrange
ment for working the apparatus consists of the lever
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J, which is loosely mounted on the shaft K, and is 
provided with teeth or projections M which gear into 
corresponding teeth or projections on the sliding 
washer or sleeve N which has to travel on shaft K to 
the extent of the slot T, and is fixed to and moves the 
shaft K by the pin R.
2171- Brick and Tile-cutiing Tables, F. Ilowlett 

and IV. II. Venables.—Dated 27th May, 1880. 9d.
This relates to means for actuating the table. L is 

the lever handle by which the movement is given to the 
table for cutting the bricks and for bringing it back after
wards. The workman can work the handle to cut the 
bricks without moving from the front of the table,

L
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where he has to be to separate the clay, with the single 
wire at H, also to slide the block on to the table, and 
then after the bricks are cut and the table has been 
brought back to slide the bricks off the receiving 
face on to the barrow.
2175. Air Pumps, J. Miller.—Dated 28th May, 18S0.

C d.
The_ drawing shows a sectional elevation of the 

pumping cylinder. A is the cylinder, B the wind 
chest, C the air chamber, D the outlet passage, E the 
piston, F the piston rod ; Bi and B- are the inlet 
valves, and D1 and D2 the outlet or exhaust valves. 
When the piston E travels upwards the air in the 
cylinder above the piston is driven out through the 
valve D2 into the outlet passage D, and the air in the 
chamber C, which is connected by pipes or otherwise 
to that part of the building or ship which requires 
ventilation, is drawn into the cylinder through valve

sur-
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1921. Decomposition of Certain Salts of Soda and 

Potash, C. Ilumfrey.—Dated 11th May, 1880. 2d.
This consists in the use of sulphurous acid gaS for 

the precipitation of aluminia from solutions of alumi- 
natc of soda or potash, and for the reduction of tri- 
sodic (or tri-potassic) phosphate into hydro-disodic (or 
hydro-dipotassic) phosphate and sodic sulphite.
1996. Grinding and Purifying Grain, &c., IP. 

Clark.—Dated 14th May, 1880.—{A communication.) 
—{Complete.) M.

In the drawing A A1 represent the pair of millstones, 
the former being the bed and fixed in place, the latter 
being the runner. Forming part of or attached to the 
bed stone A is a receptacle, preferably a conical cham-
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cross-bar, forming a parallelogram-shaped, frame, 
working perpendicularly by pinions. The candles 
are fixed in the cross-bars so as to be brought opposite 
to each other, point to point. The vessel is weighted 
if needed to regulate the approximation of the 
candles.
2237. Combined Travelling Box and Table, G. 

R. Gicyn.—Dated 1st June, 1S80.—(Not proceeded 
with.) 2d.

This relates to the construction and arrangement of 
| a travelling box which can be converted into a table 

for use in bedrooms and other places where such con
venience is not provided.
2240. Driving Bogie Axles of Locomotive Vehicles, 

j. Apsey.—Dated 1st June, 1880. 6d.
The drawing shows a plan of a four-wheeled bogie. 

A are the running axles working in bearings in the 
horn plates which extend down from the turning 
frame X which can turn on the under face of a fixed 
plate, from which brackets Y extend through slots in 
the turning frame X to carry the driving shaft B 
driven from the engine. The brackets Y form stops to
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prevent the frame X turning too far in either direc
tion. On shaft B are cranks Z connected by round 
pins. The driving wheel C, which gears with wheels 
on the running axles A, is fitted to revolve between 
cheeks bracketted down from the middle of the 
turning frame X, so' that as the bogie is angled one 
way or the other, the wheel C is angled with it. In a 
rectangular slot in wheel C are slide blocks, which can 
move radially towards or away from the centre of C. 
These blocks form bearings for balls, through the 
centres of which pass the crank pins.
2241. Manufacture of Steel Castings, J. Imray.— 

Dated lsf June, 1880.—{A communication.) 4d.
This consists in the manufacture of articles in steel 

without air holes, the process of which is characterised 
by the combined employment of two operations, viz., 
the casting of the articles in a rough form, and the 
stamping of the same in matrices, an operation which, 
by the compression of the metal, causes the disappear
ance of all the air holes which may have formed 
during the casting.
2242. Explosives, &c., R. Punshon.—Dated 1st June, 

1S80. 2d.
This explosive consists of asbestos or other suitable 

porous substance, nitric acid of the specific gravity of 
1'5, and picric acid.
2243- Measuring Rules, J. T. Humphrey.—Dated 

1st June, 1880.—(Not proceeded with.) 2d.
This relates to the construction of measuring rules 

in such manner as to form a combination of a 
measuring rule, protractor, bevel mitre, set square and 
T square.
2244. Manufacture of an Extract of Fish, <fcc., 

W. Clark.—Dated 1st June, 1SS0.—(A communica
tion.) 2d.

This consists in the manufacture of an extract of 
fish, Crustacea, and shell fish by boiling the flesh 
thereof in water, thus expressing therefrom the juices, 
then adding the latter to the liquor used for boiling, 
and finally boiling down or concentrating the liquor 
and juices.
2245. Mash Machines, J. H. Johnson.—Dated 2nd 

June, 1880.—(A communication.) 6d.
B is a central vertical shaft which supports the 

mechanism for stirring or agitating the mash, and the 
lower end of which rests in a step bearing at the 
bottom of the tub. Rotary motion may be imparted 
to the said shaft by means of bevel gearing C or in any 
other desirable manner. D are horizontal shafts sup-
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ported at their inner ends in the shaft B, and sup
ported at or near their outer ends by means of arms 
E depending from a cross-bar F securely attached to 
and rotating with the upright shaft B. H represents 
a series of stirrers or agitators secured to the shafts D 
and rotated therewith for acting upon the mash.

2246. Pumps, A. Graf.—Dated 2nd June, 1880.—(Not 
proceeded with.) 2d.

A simple air pump for diving or other purposes is 
constructed with a vertical oscillating cylinder, by 
means of which one man is able to pump air enough 
for two divers.

2247. Manufacture of Felt, J V. By water.—Dated 2nd
June, 1880. 8d.

The batts and sheets to be operated upon are placed 
on a steam heated box B, and the top plate C rests 
them and on the box, and is made to oscillate by 
levers and excentrics for a certain time until the 
material between them is felted. D is the driving 
shaft of . the self-acting motion; a clutch and 
wheels raise the table; a clutch and wheels lower
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the table; Z the clutch and worm to traverse the 
batts; S T and W clutch levers and bars; and 
catch to hold the bar S and lever out of gear. A catch 
holds the bar T and levers out of gear. A catch holds 
the bar W and levers out of gear. E are shaft screws, 
nuts and balls to raise the top plate C ; H are change 
wheels to give the required time for the hardening 
effect.

V a

spark can be obtained when required. B B is the zinc, 
D the carbon.
2230. Looms, J. H. Brierley.—Dated ls< June, 1880.

6d.
At 1 is a bevel wheel on crank shaft of loom ; 2 is an 

upright shaft having worm $ gearing with wheel 4. 
The latter operates lever 5 as the wheel 4 revolves its 
axis, on which lever 5 causes the latter to revolve, and 
during part of its revolution raise the lever (5. 
the friction pulley 8 is past the lever 6, the latter falls, 
and by means of a weight and pawl or catch gives 
motion to catch wheels and gear wheels operating the
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shaft 18, on which are the discs 14. 
pulleys 15 act upon the cranked lever 16 ; the latter, 
by means of links 17 which are connected with pin IS, 
removes the fulcrum IS, drawing heald rods 19 and 
jacks 20 operating the heald staves 21, thus alternately 
dividing and bringing together the warp’s threads. 
2231. Gill Boxes, G. and W. H. Ingham.—Dated 1st 

June, 1880. 4<L
A shaft A carrying tappets B and C is caused to 

revolve as often as the faller must descend, the 
tappets being so shaped that the faller is received as

fa23ll

The friction

soon as it leaves the upper worm or screw upon 
the beak of the tappet, and is, by the half revolution 
of the latter, quietly lowered to its position without 
shock.
2232- Metallic Belts for Driving Machinery, 

J. II. A. Blecknianh.-—Dated lsf June, 1880.—(A com
munication.) 6d.

A band or strip of hardened steel is used as the belt, 
and the surface of the pulley is turned cylindrical, the 
surface of one or both being coated with a varnish 
consisting of shellac dissolved in turpentine. The

\22Z2\
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ends of the band are joined by means of fasteners, of 
which one form is shown in the drawing. It consists 
of a metallic plate C somewhat bent in the centre, and 
its ends curved back so as to form a double hook and 
leave an intermediate space, into which the ends of 
the band are introduced and bent over. D are wedges 
which are forced into the space so as to secure the ends 
of the band, and they may be kept in position by set 
screws E.
2233. Lineal Measures, L. Appleton.—Dated 1st 

June, 1880. 6d.
This relates to the system or mode of dividing or 

marking rules, tapes, <&c., whether straight or curved.
2234. Combing Machines, E. de Pass.—Dated 1st 

June, 1880.—(A communication.) 10d.
The first Fig. shows a longitudinal section of the 

feed-nipper or head-nipper. This manner of con
structing the head-nipper is characterised by a rib 
extending above the closing plane of the nipper by 
the lugs A or other analogous arrangement permitting 
the direct attachment to the heads of the nipper H— 
traversed by the opening rod—of the cross-bar B 
furnished with lugs receiving saddle pieces, which at
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suitable intermediate points receive the pressure 
acting upon the bars E. The second Fig. is a side view 
showing the movement of the comb-holder. The move
ment of the excentric frame carrying the comb-holder is 
characterised by the application of an under pressure, 
which may be applied in any suitable manner, acting 
to instantly raise the frame N.
2235. Apparatus for Communicating between 

Passengers and Servants in Railway Trains, E. 
and A. E. Gilbert.—Dated " 
proceeded with.) id.

This consists essentially in using the power of the 
pneumatic pressure or vacuum which actuates the 
continuous brakes of a railway train to apply those 
brakes, and simultaneously cause the display of a 
semaphore or other visible signal to the guard or 
driver, by tlie simple action of any passenger pulling 
a cord, or pushing or pulling a handle or lever, in the 
can lage or compartment to admit the air to or allow 
it to escape from the pneumatic tubes of the brake.
2236. Electric Lamps, &c., S. Cohne.—Dated 1st 

June, 1SS0._—(Not proceeded with.) 2d.
A cylinder is filled with water or other fluid, in 

which is submerged a movable vessel, preferably of a 
fo™i, and made of metal. The vessel sup

ports two double racks, affixed to a top and bottom

1st June, 18S0.—(Not

2249. Painting Photographs, Engravings, ___
Prints on Cloth, B. de Dutkiewicz and A. E. 
DecoujU.—Dated 2nd June, 1880. id.

The process is divided into four principal parts: 
First, the preparation of the cloth; Secondly, photo
graphic painting; Thirdly, glueing or fixing the 
painted cloth on a sustaining or supporting cloth ; 
Fourthly, finishing or touching up of the painting.

2250. Steam Steering Engines, C. W. King and A. 
Cliff.—Dated 2nd June, 1880. 8d.

According to one arrangement the three-cylinder 
engine A is attached to a frame B, which is con
structed in the form of a dished disc. The main shaft 
C of the engine passes through a stuffing box in the 
centre of the frame B. Fixed on to the shaft C there 
is an excentric D, and round this excentric, and form
ing the strap thereof, there is a toothed spur-wheel E, 
having, say, seventy-six teeth. Outside the spur- 
wheel E is a dished disc or wheel F, with internil 
teeth, into which gear the teeth of the spur-wheel E. 
The dished disc or wheel F has, say, eighty teeth, and 
is attached to and forms part of the barrel G, which 
carries the steering rope or chain leading to the tiller

and
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or helm. The barrel G, with its disc or wheel F, is 
mounted loosely on the engine shaft C, between the 
dished frame B and the standard bearing H. The 
dished frame B is provided with a guide into which 
takes a pin on the toothed wheel E. The 
ment of the internal spur-wheel E, caused by the 
rotation of the excentric D by the engine shaft, 
causes the toothed disc or wheel F, in connection with 
the chain barrel G, to rotate at a speed of one to 
twenty of the engine A.

2251. Propelling Vessels, A. Fildes—Dated 2nd 
June, 1880. id.

The two single cylinders A and B are arranged side 
by side, each coupled to and driving its own propeller 
shaft C and D by cranks F and G set at right angles to 
each other. An additional crank H and I on each 
shaft, the one on shaft C being at right angles to the
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corresponding steam crank, and the one on shaft D 
being nearly in a line with its corresponding steam 
crank. Between the two shafts is mounted a beam K 
turning on a central fulcrum, and each end connected 
by a link M with one of the auxiliary cranks H and I. 
Thus when one cylinder is at the full stroke the other 
is always at half stroke.
2252. Improvements in Electric Lamps, G. G. 

Andri and E. Easton.—Dated 2nd June, 1SS0. 6d.
This is an improvement of M. Andre’s incandescent 

lamp. A is a plate upon which is the lamp cover, 
A2 is also secured on to A. C and C1 are arms,

122521

c2

c!
A2

IL TTf

T l_|C

C1 making contact with negative electrode C2 through 
spring La and coil X, to terminal. D1 shows carbon 
holder in cylinder G1. The carbon is actuated by a. 
cord over a pulley and regulated by a brake.
2253. Manufacture of Inlaid Articles, G. Hirst. — 

Dated 2nd June, 1880. id.
This consists in the employment and application of 

a slab, plate, or tablet, or a number of slabs, plates, or 
tablets of jet, combined with a suitably coloured 
plastic material.
2254. Mechanism for Stopping and Restarting 

Vehicles, &c., J. C. Mewburn.—Dated 2nd Juney 
1880.—(A communication.)—(Not proceeded with) 
2d.

This consists in mechanism by which the winding 
up and unwinding of a spring are effected, so that the 
power stored up during the stopping of the vehicle or 
machine is restored to the axle or shaft upon restarting. 
The result is chiefly attained by means of toothed 
sleeves or collars, which constitute internal mechanism 
for putting the parts into and out of gear.
2255. Apparatus for Manufacturing Illuminating 

Gas, W. T. Sugg.—Dated 2nd June, 18S0.. 6<i.
The poor coal gas after purification or before any 

deposit of the naphthaline takes place, is caused to pass 
over the surface of a liquid hydrocarbon, and when 
the vapour and gas are combined, and subject them to 
a high temperature which will convert the mixture 
into a permanent highly illuminating gas. 
apparatus consists mainly of two closed vessels A B, 
set one above the other, and connected together by a 
central pipe C. This pipe is carried to near the bottom 
of the lower vessel B, and rises to about the middle cf 
the vessel A, and is covered with a rose head. The 
vessel A is partly surrounded by a wrought iron skin 
forming a water jacket to the vessel A. The vessel B, and 
also the lower portion of the vessel A, are surrounded by 
a fire brick flue D, which is divided by dampers above

:

projects out from it, so as to extend over the pillow or 
bolster and form a vertical partition to divide it into 
two compartments.
2221. Filling Aerated Water and other Similar 

Liquids into Bottles, &., R. Foote.—Dated 1st June, 
1880. 6d. , . ..

The treadle balance weight is abolished and m its 
place a nut A is put on the end of rod B, and between it 
and the stationary bearing a spring C is introduced. As 
the tube D, for taking air from the bottles, is liable to 
bend and to break the bottles by coming against their
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bottoms, it is made of large diameter and within it is 
a rod E projecting up from valve F, the rod and valve 
being kept up by an adjustable spring G, but as the 
rod strikes the bottom of the bottle it is pressed down, 
thus opening the valve. A vertical pump is used its 
plunger being attached to the rack by a pin.
2222. Kilns for Burning Bricks, &c., J. P. Cramp.

■—Dated Isi June, 1880. 6d.
A is the body of the kiln, B and C being its front 

and back, provided with openings or doorways. 
Beneath the floor are arranged two fireplaces, trans
verse openings G being made through the door in the 
body of the kiln. In the arched roof H openings are
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also made at I, communicating through the passages 
K with the longitudinal flue or chamber L ; an open
ing at the top of which communicates at M with the 
transverse flue or chamber N, which is in similar 
communication with all the other kilns in the set. 
2224. Velocipedes, H. J. Haddan.—Dated 1st June, 

1880.—(A communication.) 6d.
The drawing shows a plan of an arrangement 

whereby, when the guide wheel C is turned by means 
of the handles F on frame E, the one of the wheels 
L, on the inner side of the curve, in which it is desired 
to turn, is automatically disengaged from the crank
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shaft K, so as to facilitate turning round. For this 
purpose, the rods N, attached to frame E, are fitted 
with forks which move clutches into or out of gear 
with similar clutches on the hubs of the wheels L. 
2225. Packing for Steam Joints, &c., J. Kirhnan. 

—Dated 1st June, 1880. 6d.
This consists in building asbestos millboard or other 

forms of asbestos into a tube and cutting it into slices 
or annular discs of the right thickness.
2227- Purifying Sewage, P. Spence.—Dated 1st June, 

1880. 4d.
The sewage or effluent water, as it comes from the 

tanks where lime has been used for its clarification 
is run into other tanks along with a solution of 
sulphate, or other salt of alumina, or alumina and 
iron.

2228. Manufacture of Wicks for Lamps or Stoves, 
C. Quitmann.—Dated 1st June, 1880.—(A 
nication.)—(Not proceeded with.) 2d..

This consists in combining with the wick a series of 
fine metallic wires or threads.

commur

2229. Improvements in the Construction of 
Apparatus for Lighting Gas, Charles Leigh Clarke 
and John Leigh.—Dated lsf June, 1880. 6d.

Hus consists of a small portable battery as shown, 
the zinc being outside_and the carbon inside the porous
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cell. . A small condenser underneath the battery has its 
terminals connected to wires by means of which a
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each retort there rises an ascension pipe passing 
through the main and enveloped by a surrounding 
pipe. Attached to the wall in front of the retort 
benches is a syphon-box capable of containing liquid, 
and of being adjusted to any height by screw and 
bevel gear. Extending rom the hydraulic main to the 
syphon-box is a pipe with two descending legs, one 
entering the hydraulic main, and the other entering 
the syphon-box, thus forming a syphon. Each 
hydraulic main has a pipe to convey away the gas, tar, 
and liquor to a conducting main. In the drawings, 
Fig. 1 shows a front elevation of a bench of retorts

faaiol 1

2269. Machinery for Cutting Timber, W. R. lake.
—Dated 3rd June, 1880.—(A communication.) 3d.

This comprises a series of cutters B arranged and 
adapted to cut through a log lengthwise thereof and 
parallel with the grain, each cutter operating on the 
principle of a carpenter’s plough, and cutting a shaving 
the entire length of the log, the series of cutters being

|ag6 9~l

the top of the vessel B for the purpose of ensuring the 
heating of the two vessels A and B by the flue D at 
greatly differing temperatures. The flue D is con
nected at the bottom with a heat generator, which

When the bobbin is taken off the spindle, a portion of 
the yam is allowed to unwind itself and coil round 
the spindle. The empty bobbin is then dropped on to 
the spindle, and catches the yam between the washer 
and the bobbin, and holds it secure. In the drawing, 
A is the thread-board, C the bolster, D the spindle rail, 
E the footstep, and G the ring rail, all of ordinary con
struction, wliilo B is the spindle, F the washer, H the 
bobbin, and I a bush which rests on the washer.

2275. Securing Stereotype Plates, E. D. Rogers.— 
Dated 4th June, 1880. 4d.

The plate A is formed with vertical flanges B along 
its edges and the sides of the bed C having correspond
ing recesses D into which the flanges fit. Thus by
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D placing the plate by a vertical downward movement 

on the bed they will be locked up by the ordinary 
column rules or other furniture of sufficient height.
2276. Beds for Invalids, J. A. Daniel and It. 

Whiteley. — Dated 4th June, 1S80.—(Not proceeded 
■with.) 2d.

This relates to beds so constructed that the patient 
need not be removed from bed for sanitary purposes, 
nor disturbed by the insertion of sanitary vessels into 
the bed.
2278. Burning or Calcining Lime, &c., J. W. and 

G. T. Raynes and P. Evans.—Dated 4th June, 1880. 
6d.

The kiln A may be of the section shown, or it may 
be of rectangular or other section. It is divided by 
the wall or partition B having a tapered or rounded 
apex. This wall may be supported and strengthened 
by iron beams covered with brick, cement, or other

O □□ate! E 0
arranged in a descending scale, so that each cutter 
after the first will enter the log more deeply than the 
cutter preceding it. Each cutter is made of a plate of 
steel and provided on its sides with diagonal grooves 
or channels C, and on its lower edge with inclined sur
faces D D and projections or heels E E.
2271- Artificial Illumination, J. J. W. Watson.— 

Dated 3rd June, 1880. 8d.
The aim of the inventor is to increase the light

giving powers of compound combustibles, by rendering 
the dark part of the flame incandescent. To effect 
this he makes special arrangements of his burners, and 
introduces within the limits of the flame the elec
trodes of an electric generator, 
dissociation of the products of combustion, and uses
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with ascensions, hydraulic main, and the dip seal 
regulator ; and Fig. 2 shows the details of the ascen
sion, hydraulic, and dip pipe arrangement. A is the 
retort bench, B the ascension pipes, C the hydraulic 
main, D the surrounding pipes, and E the syphon pipe 
leading from the hydraulic main to the seal regulating 
tank F, supported and adjusted by a screwed shaft, 
fitted with bevel gearing. Q is the pipe to convey 
away the gas, tar and liquor.
2262. Sheep Fencing, &c., J. Sainty.—Dated 3rd 

June, 1880.—(Not proceeded with.)
This consists in the main of a combination of wood, 

iron, and steel, or solely of iron and steel.
2263. Manufacture of Wooden Gutters, Troughs, 

&c., G. Baumber and A. Logan.—Dated 3rd June, 
1880.—(Not proceeded with.) 2d.

This relates to the construction of a machine or 
.apparatus foi; cutting or forming hollow or concave 
gutters, troughs, or spouts, from rectangular lengths 
of timber by cutting or sawing out a solid core of 
a semi-cylindrical form, so that no part of the timber 
excepting the sawdust and the very small chips or 
shavings will be wasted.
2264. Weighing, Measuring, Becording, and 

Delivering Quantities of Liquid, M. Graham.— 
Dated 3rd June, 1880. 6d.

The apparatus is made with a hollow cast iron base 
9, above which there is a rocking-box 10 made with 
two compartments 11, 12, separated by a transverse 
partition 13 at the middle of the box. In the middle 
of the partition there is formed a track or passage 16,

31 M^.n_________ _
may be a Bunsen burner, and the top of the flue is 
connected with a chimney by a passage for conduct
ing off the gases of combustion. G is the gas supply 
pipe.

2256. Combination of Materials for Producing 
Non-fading Signs, &c., J. Rudd.—Dated 2nd June, 
1880.—(Not proceeded with.) 2d.

A shell or “ dish ” of glass is first produced which is 
scored during the moulding. The devices are then 
transferred on to the skin or paper which is placed 
upon the inner surface of the shell or dish. Boiling 
engraver’s wax, hardened by spirits of wine, is next 
poured on to the skin. Fine powdered flint or sand is 
then put on to the wax at a red heat, and forms a 
rough surface to receive a layer of plaster of Paris or 
Portland cement.

2257- Preventing Alterations in Cheques, &c., S. 
Simmons. — Dated 2nd June, 1880.—(Not proceeded 
with.) 2d.

This consists in embossing, and it may be also 
slightly perforating with numerous points or short 
lines that portion of a cheque upon which the 
for which the cheque is drawn has been written. 
2258. Ironing Woven Fabrics, A. B. Furlong.— 

Dated 2nd June, 1880. 6d..
The ironing table D is heated either by steam or by 

a gas stove beneath, and its top surface is curved, so as

He desires the
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r a high temperature obtained by high electrical resist- 
Metals such as platinum around graphite, 

asbestos, lime, &c., in various forms are used. Where 
the electric arc proper is to be used with a gas flame, 
a lamp as shown in the Fig. is used. A A shows the 
gas jets ; the carbons hinged at O are guided by L L 
on the one side, and the steatite or porcelain disc C on 
the other. The motion of the carbons is obtained as 
shown.
2272. Improvements in Obtaining, Increasing, 

and Employing Electrical Currents, Thomas 
Slater.—Dated 3rd June, 1880. (id.

The machine devised has a modified Gramme ring, 
more completely encircled than in some other 
machines. A A are the fixed electro-magnets, having 
their like poles opposed and separated by a strip B of 
non-magnetic material. Each magnet surrounds one- 
half the circumference of the revolving armature C, 
and the poles are each brought to a line where opposed 
to the revolving armature. The form of the core of 
these magnets is clearly shown in the drawings, the
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L 1 dJi 12 suitable non-conducting substance to protect the same 

from the action of the gas, and to relieve the strains 
from the central passage on the top. The wall or par
tition B is carried by an arch C, and divides the 
central portion of the kiln A into two passages, and 
diverts the material that is fed into the kiln through 
the top thereof into two streams.

2279. Lamps, T. Kennedy.—Dated 4th June, 1880. (id 
At the top of the reservoir C is a projection or flange 

A, at two opposite points of which are notches or de
pressions. The burner D is of ordinary construction, 
but in place of the screw at the bottom there is a 
socket with one or two projections which pass into 
the notches D in flange A and below such flange, when
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up through which the supply pipe 17 passes. At the 
extreme ends of the bottoms of the compartments 
11, 12 there are valves 19, 20 opening inwards, and when 
one compartment—11 for example—is filled suffi
ciently to overbalance, that end of the box 10 in 
descending brings its valve 19 into contact with a 
stationary projection on the receiving cistern or 
hollow base 9 below, and causes the valve to open so 
as to discharge the contents of that compartment into 
the cistern below.
2265. Increasing the Illuminating Power of Gas 

Flames, M. Williams.—Dated 3rd June, 1880. 3d.
A piece of metal wire B, preferably platinum, is 

fitted to the burner A over the openings through 
which the gas escapes, and parallel with the flame at
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3Pto allow the smoothing iron to pass over the fabric 
placed thereon. The iron is secured to a swinging arm 
B suspended from above the table, and made adjust
able by means of a screw F, the requisite pressure 
being brought to bear on the fabric by means of an 
adjustable spring L.
2259. Manufacture of Alkalies, C. Wigg.—Dated 

3rd June, 1880. 3d.
The drawing shows a sectional elevation of the 

furnace, in which A is the fire grate and fuel chamber 
placed much lower, as regards the revolving furnace 
B, than has been heretofore the practice; C are fuel 
feed openings ; D air chamber or jacket surrounding
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wire being wound thereon in the direction of the axis 
of the revolving armature. These fixed magnets are 
supported by pillars D, or by any other suitable means. 
The revolving armature C is in like manner composed 
of two similar electro magnets, with their like poles 
opposed and separated by a strip of non-magnetic 
material. The wire is wound on in the direction of 
the axis, as in the fixed magnets. On the ends of the 
ring are fixed two plates E, and these carry the shaft 
F for imparting rotary motion to the armature. The 
shaft F is supported in bearings and carries a driving 
pulley. The author claims the form and construction 
of armature, and the form and construction of the 
fixed magnets.

2277- Bing Spinning, Doubling, and Twisting 
Frames, T. Guest and T. Brookes.—Dated 4th June, 
1880. 4d.

A washer of india-rubber is fixed on the spindle
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4 B it is partly turned so as to interlock with the flange. 
A washer of any suitable flexible material is intro
duced between the burner and the reservoir. The 
bottom of the reservoir may be connected to the foot 
or stand in a similar manner.

2282. Bepairing Broken or Cracked Shafts, 
Beams, &c., W. P. Thompson.—Dated 5th June, 
1880.—(A communication.) 3d.

This consists in the employment of an armature of 
soft metal wire drawn out and annealed so that it can

such a height that it is at the centre of the lower part 
of the gas flame, and out of and below the luminous 
zone of it. The flame is thereby separated into two 
parts, which curve round the wire and re-unite 
above it.

1I| • y y / /1-/

I
2266. Knives and Forks, W. E. Darwin.—Dated 

3rd June, 1880. 3d.
This consists chiefly in forming the metallic handle, 

or a portion of the metallic handle, in combination 
with the bolster, in two parts or halves, which are 
afterwards joined together in the usual way, and 
secured to the blade by soldering or similar means.
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2268. Figured Woven Goods, J. Kippax.—Dated 3rd 

June, 1880. 6d.
In the weaving of counterpanes, quilts, &c., and 

particularly to such as are woven with two or more 
colours in addition to the white or coloured ground, 
the coloured warps in some parts of the design float 
together over the same spaces, and by mixing do not
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the firegrate and fuel chamber; E openings for the 
supply of air to the chamber D ; F openings from the 
chamber D to the combustion space J; G doors for 
regulating the inflow of air to the fireplace. Part of 
the air passing through the chamber D and openings 
F mixes with the burning and unburnt gases from the 
fuel chamber A to the interior of the revolving 
furnace B.
2260. Manufacture of Gas, W. W. Monk.—Dated 

3rd June, 1S80. 3d.
The hydraulic main is formed so as to throw all the 

heavy tar to the point to be drawn off, and the main 
from the retort bench is so supported by crutches that 
its front overhangs the bench sufficiently to admit of 
the ascension pipe passing through and extending a 
considerable distance above it. Fixed to the top of 
the hydraulic main is a pipe that surrounds the 
sion pipe, and of such diameter as to form a space for 
the passage of gas. The top of the ascension pipe is 
open, but the surrounding pipe is closed at top by 
a bonnet, while its lower end descends into the 
hydraulic mam low enough to permit of it being 
sealed by the liquid therein. A separate hydraulic 
main is provided for each bench of retorts, and from

:I
F follow on being applied the modifications of form that 

can result from the accident. B and C are collars for 
imprisoning the fractured part.

2283. Looms, <fec., R. Greenwood and W. H. Hayhust. 
—Dated 5th June, 1880.—{Not proceeded with.) 2d. 

This relates partly to a means of stopping the loom 
immediately upon the completion of any determined 
length of cloth or piece.
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KrJ—cirgproduce the effect desired. To obviate this, at intervals 
in the weaving, picks are put in, which tie down the 
warps not desired to appear on the surface. In the 
drawing A is a blue yarn and B a red yarn, while C 
represent the ordinary ground picks, and D the tying 
down picks.
2270. Self-closing Stoppers or Syphons for 

Bottles Containing Aerated Liquids, F. Wirth. 
Dated 3rd June, 18S0.—(A communication.)—(Not 
proceeded with.) 2d.

This consists partly in making and arranging the 
parts in such a manner that the liquid comes in con
tact only with hard india-rubber, or glass, or other 
material which is notaffectedby the frequent contactof 
liquid, nor influences the latter by its contact.

D§ 2289. Machinery for Drying, Disentegrating 
Animal and Vegetable Befuse, M. Higgins.— 
Dated 5th June, 18S0.—(Not proceeded with..) 2d.

This consists of an iron cylinder mounted horizontally 
on suitable supports and having a solid continuous 
revolving shaft working in suitable bearings passing 
longitudinally through its entire length, and projecting 
at either end for gearing purposes. Fitted to such 
shaft are one, two, or more agitators, each of which 
consists of a suitable number of fans provided with a 
series of arms of beaters fitted longitudinally in a 
frame, and having suitable interstices and spaces left 
between them.
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above the tube by a grooved collar, the washer being 
rather larger in diameter than the inside of the bobbin.



flues, so as to prevent any scouring action taking 
place, and so as to greatly reduce the time required for 
the solid matter to fall. A number of shelves F are 
placed inside the flue at small distances one above the
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other, so that the suspended matter in each layer of 
fumes has a very small height to fall. The fumes pass 
through a number of flues, each subdivided by shelves, 
thus causing a very slow movement of the current. 
3012. Rolling Mills fob, Wires, F. C, Glaser- 

Sated ‘Lind July, 1880.—{A communication.) 8d.
This consists, First, in the combination of two com

plete trains of rolls, which feed the wires automatically 
into each other, there being several groups of rolls 
to each set, all of which run horizontally; Secondly, in
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the peculiar mode of driving both trains of rolls by 
means of one driving shaft lying between them, and 
by means of toothed gearing so proportioned as to 
impart the necessary increasing speed to each succes
sive pair of rolls. The drawing is a cross section.

3140. Gas Engines, II. H. Lake.—Sated 80th July 
1880.—(A communication.) Qd.

A vacuum is produced in the rear of the piston after 
the explosion of the gaseous mixture, whereby atmo
spheric pressure can be utilised. The bottom of 
cylinder A has an extension to receive a shaft C serving 
as a trunnion, on which the cylinder oscillates. The 
rod of piston I) is connected to and operates the crank 
shaft M, and at the top of the cylinder this rod is
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guided by the guide F which prevents straining of the 
rod. On the front of the cylinder is a slide valve to 
admit the explosive mixture, and it is worked by a 
cam L on the crank shaft. On top of the engine is 
placed a governor serving to regulate the introduction 
of the explosive mixture by opening or closing the 
gas supply valves. At the back of the cylinder is an 
exhaust chamber N which will be brought into action 
at the proper time by the oscillation of the cylinder.

3984. Manufactube of Hobseshpe Nails, <fcc., W. 
R. Lake.—Sated 1st October, 1880.—{A communica
tion.)—{Complete.) 6d.

Fig. 1 represents a cross section of a plate which has 
been prepared by the ordinary hot rolling process, and 
which has at its several parts the proper thickness to 
permit horseshoe nails to be cut or punched therefrom 
with their heads at the edges of the plate and their 
points in the thinner, middle, or central part. Fig. 2 
represents a plan of a horseshoe nail plate of homo
geneous iron prepared by spotting as described in speci-
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fication of patent dated 28th June, 1877, No. 2497, but 
having the spots which are priced in two rows alter
nately far enough apart to enable this invention to bo 
carried into practice. In Fig. 3 D represents the 
finger which is forced up when the punch is depressed 
upon the plate and the punches are in use. This 
finger or bolt D is placed opposite the end of the second 
nail punch, and its points reach the bed die somewhat 
m advance of it, so that the said points may pass one 
upon each side of the strip of metal left by the first 
punch, from which strip the overlapping nails are cut 
by the second punch, and by means of their sloped or

two spirals D D, which are arranged at reverse but 
otherwise similar angles in respect to a vertical line. 
The two plates are connected together by rods E in
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such a manner as to admit of the upper plate yielding 
under pressure to the extent desired.

2385. Reaping and IIabvesting Machines, C. S.
Abel.—Sated 11th June, 1880.— {A communication.)
6d.

The machine is supported on one side by the driving 
wheel A, and on the other by smaller wheels B. On 
the axle of A is a toothed wheel gearing with a 
pinion E, having a clutch. On the shaft of this 
pinion is a bevel wheel gearing with two pinions G 
and Gi, the former on an inclined shaft, which, by 
bevel gear, pulleys, and strap works the beating drum. 
By pinions E is worked from the same shaft the upper 
shaft of the travelling band H, and by gearing I is 
worked the hulling cylinder K. The pinion G1 ' 
horizontal shaft, having a crank to work the reaping 
blades S, which are fixed on a bar terminating in a 
piece having uprights between which the crank is
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engaged. The bar is guided by ears fixed on a bar 
from which guide fingers project. The reaping frame 
is suspended by chains, one at each end, led over 
pulleys R on a spindle, by turning which by a handle, 
and engaging it with notches T, the height of the 
reaping apparatus can be adjusted. The beating drum 
V has beater blades which strike off the heads of corn, 
which are then carried by the travelling bands H 
along the inclined bottom of the casing, and delivered 
to the casing of the hulling cylinder K.
2536. Rack Pulleys fob the Cobds of Window 

Blinds, &c., E. and C. Sliowell and J. Empson.— 
Sated llnd June, 1880. 6d.

This relates to the combination with the bodies of 
rack pulleys having rack teeth on their backs, of a 
slide or pulley carrier consisting of a catch plate H 
having at its back a spring I, the top of the said plate 
H being furnished with a tooth or catch M for engaging
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with the rack teeth, and at its sides or vertical edges 
with bearing parts L L, for causing the slide or pulley 
carrier to accurately fit and work smoothly in the 
body of the rack pulley, the axis carrying the pulley D, 
and thumb plate F being connected to the catch plate 
H, and the catch of the said plate being engaged with 
and disengaged from the rack teeth.

2731. Mining Engines, J. Richardson.—Sated 3rd 
July, 1880. 6d.

The invention consists in making the foundation of 
wrought iron plates of such form and depth that they 
not only serve as base plate for the engine, but also as 
packing cases for its transport when desired, and so

HUJ
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that they take the place of the usual masonry or other 
foundation, and render the engine entirely self-con
tained and workable even when combined with wind- 

f arf °r fivin? I,ulley« in addition to the usual 
parts of such engines. The drawing shows 
view of an engine with section through drum.
3653. Apparatus fob Obtaining Impkessions from 
SS’/' A‘ Bo^nev.M^~Rated 8th Septem- 

t0T’ • 70 com™u™cation.)-{Complete.) 8d. 
This consists m combination with a teapot, properly

Which tbe t a CUP’ ST1’ or receptacle whatever, into 
which the tea or substance to be infused is put. 
sides and bottom of this receptacle are perforated. 
2807. Recovery- of Lead and otheb Metallic 

Substances from Furnace Fumes, l Zctuper 
J™?/' Sopmth.—Sated 8th July, 1880. 6d.
I le fumes are caused to pass very slowly through

an end

The
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curved inner faces act upon the metal to move it side- 
wise, if sprung, and bring its centre opposite the point 
of the punch, so that the point of the nail will be cut 
from the centre of the strip and spot prepared for the 
purpose. Fig. 4 is a front view of the bed with the 
dies, guides, and adjusting connections upon it.
4115. Hoeseshoes, W. R. Lake.—Sated 9th October, 

1880.—(A communication.)—{Complete.) 4d.
A is a horseshoe, in the upper side of which is 

a dovetailed recess B, into which fits a removable 
piece C. This piece, and also the other side or arm of 
the shoe., have nail holes. D are lugs at the heel of the 
shoe which fit loosely the space between the walls of
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the hoof when the shoe is first secured to the foot. A 
portion of the shoe is cut away from the toe on the 
inner edge at E so as to make it weakest at this part, 
and when force is applied between the lugs D to spread 
this portion, the shoo will bend at E and not at any 
intermediate point, thus preventing the binding of 
the removable piece C. The piece C is first nailed to 
the hoof, and the shoe then passed over it and secured 
by the other arm.
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With a Two-page Supplementary Table for the 
Conversion of Metric into English Measures.

South Kensington Museum. — Christmas 
Week.—Visitors during the week ending Jan. 1st, 
1881:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 27,835; mer
cantile marine, building materials, and other 
collections, 13,797. On Wednesday, Thursday, 
and Friday, free, from 10 a.m. till 10 p.m., 
Museum, 5549; mercantile marine, building 
materials, and other collections, 5076. Total, 
52,257. Average of corresponding week informer 
years, 39,597. Total from the opening of the 
Museum, 19,610,141.

Epps’s Cocoa.—Grateful and Comforting. 
—“ By a thorough knowledge of the natural laws 
which govern the operations of digestion and 
nutrition, and by a careful application of the 
fine properties of well-selected Cocoa, Mr. Epps 
has provided our breakfast tables with a deli
cately flavoured beverage which may save us 
many heavy doctors’ bills. It is by the judicious 
use of such articles of diet that a constitution 
may be gradually built up until strong enough to 
resist every tendency to disease. Hundreds of 
subtle maladies are floating around us ready to 
attack wherever there is a weak point. We may 
escape many a fatal shaft by keeping ourselves 
well fortified with pure blood and a properly 
nourished frame.”—Civil Service Gazette.—Sold 
only in packets labelled—“ James Epps and Co., 
Homoeopathic Chemists, London.”—Also makers 
of Epps’s Chocolate Essence for afternoon use.
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2286. Rotary Engines, H. Thibault and T. Hawkins.

—Sated 5th June, 1880. 6d.
A case R is mounted or secured on a bed H, this 

case is provided with channels or ports F for the 
passage of steam, and with recesses. Within the 
case revolves a drum L connected with and secured to 
a shaft O. This drum is provided with end flanges 
bevelled outwardly, and eight sliding pistons M which
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slide in receptacles provided in the drum L, and which 
pistons rest on springs N, which are for the purpose of 
holding the piston M in position to take steam, and at 
the same time to diminish the shock when the pistons 
M by the revolution of the drum L are forced down by 
contact with the case R into the receptacles of said 
drum L.
2288. Joint for Water-pipes, &c., J. Robbins.— 

Sated 5th June, 1880. 6d.
One end of the pipe has a socket B, at the extreme 

inner end of which is a shoulder E, while one or more 
shoulders F are made inside the socket. Near the end

j22 881
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of the spigot shoulders D are formed, and tliefillingin 
material is contained between the shoulder round 
the spigot and the shoulder inside the socket, while 
the end of the spigot abuts against the shoulder E at 
the extreme inner end of the socket.
2304. Copying Plans, Drawings, &c., by Photo- 

W. P. Thompson.—Sated 8th June, 1880.— 
{A communication.) id.

This consists, First, in a gum ferric solution, giving 
directly proofs in indigo black shade upon a white 
ground, containing two salts of iron, tartaric, or other 
similar acid, and an insolubilising material, such as 

. gum or gelatine; Secondly, the application of a 
developing solution, consisting of red or yellow 
prussiate of potash, or metallic solution, such as salts 
of silver, zinc, and the like, to a surface impregnated 
with salts of iron and other chemicals for the purpose 
of making a dark or blue black lined or marked posi
tive direct from an original with photographically 
dark or opaque lined or marked negative.

2308. Washing Machine, A. J. Forbes.—Sated 8tli 
June, 1880. 6d.

A vessel A of U_sbaPe<l section contains a water
tight revolving drum C on a spindle which is free to 
move in a groove in each end of the tub. The drum 
has a flange at each end, and between them and above 
the drum is a smaller wooden roller D driven by a

graphy,
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crank and revolving in contact with the drum, which, 
when the tub A is filled with water, is buoyed up 
against the roller D, and is thus driven by it. The 
clothes are priced within a washing cloth of open 
woven fabric which is wound round the drum.

2332. Feeding Horses, &c., W. Griffiths.—Sated 9th 
June, 1880. 6d.

This consists of a three, four, or more-sided struc
ture, each side or section comprising a feeding trough 
and rack complete, and being so divided or screened 
off from the other sides or sections as to prevent the
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animal that may be feeding thereat from seeing or 
being interfered with by another animal which maybe 
feeding at another section of the structure.

2376. Springs for Railway Carriages, &c., J. II. 
Johnson.—Sated 11 th June, 1880.— {A communica
tion.) 6<f.

A. is the top plate and B the bottom plate of the 
spring, and between the two plates are interposed the
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1419
1421
1422
1424
1425
1427

1248
1250
1252
1253
1255
1256
1258
1260
1261
1263
1264
1266
1268
1269
1271
1273
1274
1276
1277
1279
1281
1282
1284
1285
1287
1289
1290
1292
1293
1295
1297
1298
1300
1301
1303
1305
1306
1308
1310
1311
1313
1314
1316
1318
1319
1321
1322
1324
1326
1327
1329
1330
1332
1334
1335
1337
1339
1340
1342
1343
1345
1347
1348
1350
1351
1353
1355
1356
1358
1359
1361

6
7
8
9

780
l
2
3
4
5
6
7
8
9

790
l
2
3
4
5
6
7
8
9

800
1
2
3
4
5
6
7
8
9

810
1
2
3
4
5
6
7
8
9

820
l
2
3
4
5
6
7
8
9

830
l
2
3
4
5
6
7
8
9

840
l
2
3
4
5
6
7
8
9

850
l
2
3
4
5
6
7
8
9

860
l
2
3
4
5
6
7
8
9

870
1
2
3
4
5
6
7
8
9

880
1
2
3
4
5
6
7

1402-
1404-
1407-
1409
1412
1414
1417
1419
1422
1424
1427
1430
1432
1435
1437
1440
1442
1445
1447
1450
1452
1455
1457
1460
1463
1465
1468
1470
1473
1475
1478
1480
1483
1485
1488
1490
1493
1496
1498
1501
1503
1506
1508
1511
1513
1516
1518
1521
1524
1526
1529
1531
1534
1536
1539
1541
1544
1546
1549
1551
1554
1557
1559
1562
1564
1567
1569
1572
1574
1577
1579
1582
1584
1587
1590
1592
1595
1597
1600
1602
1605
1607
1610
1612
1615
1617

192
192
192
192
193
193
193
194
194
194

197
197
197
198
198
198
199
199
199
199
200
200
200
201
201
201
202

186
186
187
187
187

151
152
152
152
153
153
153
153
154
154
154
155 
155
155
156 
156
156
157 
157
157
157
158
158
158
159
159
159
160
160
160
160

13

1487
1488
1490
1491
1493
1495
1496
1498
1499
1501
1503
1504
1506
1507
1509
1511
1512
1514
1516
1517 
1519
1520
1522
1524
1525
1527
1528
1530
1532
1533
1535
1536
1538
1540
1541
1543
1544
1546
1548
1549
1551
1553
1554
1556
1557
1559
1561
1562
1564
1565
1567
1569
1570
1572
1573
1575
1577
1578
1580
1582
1583
1585
1586
1588
1590
1591
1593
1594
1596
1598
1599
1601
1602
1604
1606
1607
1609

1429
1430
1432
1433
1435
1437
1438
1440
1442
1443
1445
1446
1448

343-0 888
343- 6 890
344- 2 891
344- 9 893
345- 5 894
346- 1 896
346- 7 898
347- 4 899
348- 0 901
348- 6 902
349- 2 904
349- 8 906
350- 4 907
351- 1 909
351- 7 910
352- 3 912
352- 9 914
353- 6 915
354- 2 917
354- 8 918
355- 4 920
356- 0 922
356- 7 923
357- 3 925
357- 9 927
358- 5 928
359- 2 930
359- 8 931
360- 4 933
361- 0 935
361- 6 936
362- 3 938
362- 9 939
363- 5 941
364 1 943
364- 7 944
365- 4 946
366- 0 947
366- 6 949
367- 2 951
367- 9 952
368- 5 954
369- 1 955
369- 7 957
370- 3 959
371- 0 960
371- 6 962
372- 2 964
372- 8 965
373- 4 967
374- 1 968
374- 7 970
375- 3 972
375- 9 973
376- 6 975
377- 2 976
377- 8 978
378- 4 980
379- 0 981
379- 7 983
380- 3 984
380- 9 986
381- 5 988
382- 2 989
382- 8 991
383- 4 993
384- 0 994
384- 6 996
385- 3 997
385- 9 999
386- 5 1001
387- 1 1002
387- 7 1004
388- 4 1005
389- 0 1007
389- 6 1009
390- 2 1010
390- 8 1012
391- 5 1013
392- 1 1015
392- 7 1017
393- 3 1018
394- 0 1020
394- 6 1021
395- 2 1023
395- 8 1025
396- 4 1026
397- 1 1028
397- 7 1030
398- 3 1031
398- 9 1033
399- 6 1034
400- 2 1036
400- 8 1038
401- 4 1039
402- 0 1041
402- 6 1042
403- 3 1044
403- 9 1046
404- 5 1047
405- 1 1049
405- 8 1050
406- 4 1052
407- 0 1054
407- 6 1055
408- 2 1057 
'408-9 1058
409- 5 1060
410- 1 1062
410- 7 1063
411- 3 1065
412- 0 1067

189
190
190
190
191
191
191

1 SO

168
168
168
169
169
169
170
170
170
171
171
171
171
172
172
172
173
173
173
174
174
174
175
175
175
175
176
176
176
177
177
177
178
178
178
178
179
179
179
180
180
180
181
181
181
182
182
182
182
183
183
183
184
184
184
185
185
185
185

99-3 128-3 828-0
99-7 128-7 830-6

129-1 833-1
129-5 835-6
129- 9 838-2
130- 3 840-7
130- 7 843-3
131- 1 845-8
131-5 848-3
131- 9 850-9
132- 3 853-4
132- 7 856-0
133- 1 858-5

861-0 
863-6 
866-1 
868-7 
871-2 
873-7 
876-3 
878-8 
881-4 
883-9 
886-4 
889-0 
891-5 
894-1 
896 • 6 
899-1 
901-7 
904-2 
906-8 
909-3 
911-8 
914-4 
916-9 
919-5 
922-0 
921-5 
927-1 
•929-6 
932-2 
934-7 
937-2 
939-8 
942-3 
944-9 
947-4 
949-9 
952-5 
955-0 
957-6 
960-1 
962-6 
965 • 2 
967 • 7 
970-3 
972-8 
975-3 
977-9 
980-4 
983-0

152- 8 985-5
153- 2 988-0
153-5 990-6

993-1 
995-7 
998-2 

1000- 

1003- 
1005- 
1008- 
1010- 

1013- 
1016- 
1018- 
1021- 

1023- 
1026- 
1028- 
1031- 
1033- 
1036- 
1038- 
1041- 
1043- 
1046- 
1049- 
1051- 
1054- 
1056- 
1059- 
1061 * 
1064- 
1066- 
1069 • 
1071 * 
1074 * 
1076- 
1079- 
1082- 
1084- 
1087 * 
1089- 
1092- 
1094- 
1097' 
1099- 
1102- 

1104- 
1107- • 
HlO- 
1112-

202- 6 524-6 9
203- 2 526-2 440
203- 8 527-9 1
204- 4 529-5 2
205- 1 531-1 3
205- 7 532-7 4
206- 3 534-3 5
206- 9 535-9 6
207- 5 537-5 7
208- 2 
208-8
209- 4
210- 0 
210-6 
211-3
211- 9
212- 5
213- 1
213- 8
214- 4
215- 0
215- 6
216- 3
216- 9
217- 5
218- 1
218- 7
219- 3
220- 0 
220-6 
221-2 
221-8
222- 5
223- 1
223- 7
224- 3
224- 9
225- 6 
226 • 2
226- 8
227- 4
228- 0
228- 7
229- 3
229- 9
230- 5
231- 2
231- 8
232- 4
233- 0 603-5 8
233- 6 605-1 9
234- 3 606-7 490
234- 9 608-3 1
235- 5 609-9 2
236- 1 611-5 3
236- 7 613-1 4
237- 4 614-8 5
238- 0 616-4 6
238- 6 618-0 7
239- 2 619-6 8
239•9 621•2 9
240- 5 622-8 500
241- 1 624-4 1
241- 7 626-0 2
242- 3 627-6 3
243- 0 629-2 4
243- 6 630-9 5
244- 2 632-5 6
244- 8 634-1 7
245- 5 635-7 8
246- 1 637-3 9
246- 7 638-9 510
247- 3 640-5 1
247- 9 642-1 2
248- 5 643
249- 2 645
249- 8 646
250- 4 648
251- 0 650
251- 7 651
252- 3 653
252- 9 655
253- 5 656
254- 1 658
254- 8 659
255- 4 661
256- 0 663
256- 6 664
257- 2 666
257- 9 667
258- 5 669
259- 1 6711 530
259- 7 672-7 1
260- 4 674-3 2
261- 0 675-9 3
261- 6 677-5 4
262- 2 679-1 5
262- 8 680-7 6
263- 5 682-3 7
264- 1 684-0 8
264- 7 685-6 9
265- 3 687-2 5
265- 9 688-8
266- 6 690-4
267- 2 692-0
267- 8 693-6
268- 4 695-2
269- 1 696-8
269- 7 698-4
270- 3 700-1
270- 9 701-7
271- 5 703-3 5
272- 2 704-9 1

520

ioo-o
100-3
100-6
100- 9
101- 2
101- 5 
101-8
102- 1 
102-4
102- 7
103- 0 
103-3 
103-6
103- 9
104- 2 
104-5
104- 8
105- 1 
105-4
105- 7
106- 1 
106-4
106- 7
107- 0 
107-3 
107-6
107- 9
108- 2
108- 5 
108-8
109- 1 
109-4
109- 7
110- 0 
110-3 
110-6
110- 9
111- 2
111- 5 
111-8
112- 2
112- 5 
112-8
113- 1 
113-4
113- 7
114- 0 
114-3 
114-6
114- 9 
115'2
115- 5
115- 8
116- 1 
116-4
116- 7
117- 0 
117-3 
117-6
117- 9
118- 2 
118-6
118- 9
119- 2 
119-5
119- 8
120- 1 
120-4
120- 7
121- 0 
121-3 
121-6
121- 9
122- 2
122- 5 
122-8
123- 1 
123-4
123- 7
124- 0 
124-3
124- 7
125- 0 
125-3 
125-6
125- 9
126- 2
126- 5 
126-8
127- 1 
127-4
127- 7
128- 0 
128-3 
128-6
128- 9
129- 2 
129-5
129- 8
130- 1 
130-4
130- 7
131- 1 
131-4
131- 7
132- 0 
132-3 
132-6
132- 9
133- 2 
133-5

539- 1 8
540- 7 9 
542-3 450
544- 0 1
545- 6 2
547- 2 3
548- 8 4
550-4 5
552- 0 6
553- 6 7
555- 2 8
556- 8 9
558-4 460
560- 0 1
561- 7 2
563- 3 3
564- 9 4
566-5 5
568- 1 6
569- 7 7
571- 3 8
572- 9 9
574-5 470
576- 1 1
577- 7 2
579-3 3
581- 0 4
582- 6 5
584- 2 6
585- 8 7
587-4 8
589- 0 9
590- 6 480
592- 2 1
593- 8 2
595-4 3
597- 1 4
598- 7 5
600- 3 6
601- 9 7

133 •
133 *
134-
134-
135-
135-
135-
136-
136-
137 *
137 *
137 *
138-
138-
139-
139-
139-
MO-
140-
MO-
141-
141 *
142-1
142-5
142- 9
143- 3
143- 7
144- 1 
144-5
144- 9
145- 3
145- 7
146- 1 
146-5
146- 9
147- 3
147- 6
148- 0 
148-4
148- 8
149- 2
149- 6
150- 0 
150-4
150- 8
151- 2
151- 6
152- 0 
152-4

153- 9
154- 3
154- 7
155- 1 
155-5
155- 9
156- 3
156- 7
157- 1 
157-5
157- 9
158- 3
158- 7
159- 1 
159-5
159- 8
160- 2 
160-6 
161-0
161- 4 
161-8
162- 2 
162-6 
163-0 
163-4
163- 8
164- 2
164- 6
165- 0 
165-4
165- 7
166- 1 
166-5
166- 9
167- 3
167- 7
168- 1 
168-5
168- 9
169- 3
169- 7
170- 1 
170-5
170- 9
171- 3
171- 7
172- 1 
172-5

3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

Cm. InchesMetres Feet
—

Feet. Metre Inches. Cm.
No.

8
9

890
1
2
3
4
5
6
7
8
9

900
l
2
3
4
5
6
7
8
9

910
1
2
3
4
5
6
7
8
9

920
l
2
3
4
5
6
7
8
9

930
l
2
3
4
5
6
7
8
9

940
l
2
3
4
5
6
7
8
9

950
l
2
3
4
5
6
7
8
9

960
1
2
3
4
5
6
7
8
9

970
l
2
3
4
5
6
7
8
9

980
1
2
3
4
5
6
7
8
9

990
l
2
3
4
5
6
7
8
9

1000

Kilos. Miles Metres Feet Cm. Inches Kilos. Miles Metres Feet Cm.
No. No.

Miles. Kilos. Feet. Metres. Inches. Cm. Miles. Kilos. Feet. Metres. Inches.

706-5
708- 1
709- 7
711- 3
712- 9 
714-5 
716-1

2 1811 •
3 1814-
4 1817 *
5 1820-
6 1824-
7 1827-
8 1830-
9 1834- 

560 1837'
1 1840-
2 1843-
3 1847 *
4 1850-
5 1853-

717 *
719 •
721 *
722-
724-
725-
727 *
729- 6
730-
732-

7
8

733- 9
735- 570
737- 1 1
738- 7 2
740- 3 3
741- 9 4
743-5 5
745- 1 6
746- 7 7
748- 3 8
749- 9 9
751-5 580
753- 2 1
754- 8 2
756-4 3
758- 0 4
759- 6 5
761- 2 6
762- 8 7
764-4 8
766- 0 9
767- 6 5
769- 3
770- 9
772-5 3
774- 1 4
775- 7 5
777- 3 6
778- 9 7
780-5 8
782- 1 9
783- 7 600
785-3 l 
787•0 2
788-6 3
790- 2 4
791- 8 5
793-4 6
795- 0 7
796- 6 8
798- 2 9
799- 8 610
801-4 1
803- 1 2
804- 7 3
806- 3 4
807- 9 5
809•5 6
811-1 7 
812-7 8
814- 3 9
815- 9 620
817-5 1
819- 1 2
820- 8 3
822-4 4
824-0 5
825•6 6
827- 2 7
828- 8 8
830-4 9
832- 0 630
833- 6 1
835- 2 2
836- 8 3
838-4 4
840- 1 5
841- 7 6
843- 3 7
844- 9 8
846-5 9
848- 1 6
849- 7
851- 3
852- 9 
854-5
856- 2
857- 8 
859-4 
861-0 
862-6
864- 2 6
865- 8 1
867-4 2
869- 0 3
870- 6 4
872- 2 5
873- 9 6
875-5 7
877- 1 8
878- 7 9
880- 3 660
881- 9 1
883-5 2
885- 1 3
886- 7

1870
1873
1876
1880
1883
1886
1889
1893
1896
1899
1902
1906
1909
19,12
1916
1919
1922
1925
1929
1932
1935
1939
1942
1945
1948
1952
1955
1958
1962
1965
1968
1971
1975
1978
1981
1984
1988
1991
1994
1998
2001
2004
2007
2011
2014
2017
2021
2024
2027
2030
2034
2037
2040
2044
2047
2050
2053
2057
2060
2063
2067
2070
2073
2076
2080
2083
2086
2089
2093
2096
2099
2103
2106
2109
2112
2116
2119
2122
2126
2129
2132
2135
2139
2142
2145
2149
2152
2155
2158
2162
2165
2168
2172
2175

1069- 
1072- 
1076- 
1079- 
1082- 
1086- 
1089- 
1092- 
1095- 
logg
ia- 
1105- 
1108- 
1112- 

1115- 
1118 * 
1122- 

1125- 
1128- 
1131 * 
1135- 
1138 • 
1141 * 
1145- 
1148- 
1151 * 
1154 * 
1158- 
1161 * 
1164 * 
1168 * 
1171 * 
1174 * 
1177- 
1181 * 
1184 * 
1187 * 
1191 * 
1194 * 
1197- 
1200- 

1204- 
1207* 
1210- 

1213- 
1217 * 
1220- 

1223* 
1227 * 
1230- 
I 233' 
1286' 
1240- 
1243* 
1246- 
1 250 
1253- 
1256- 
1259 •
1 263" 
1266- 
1269- 
1273- 
1276- 
1279- 
1282- 
me
mo-
1292- 
1296- 
1299- 
1302- 
1305- 
1309- 
1312- 
1315- 
1318- 
1322- 
1325- 
1328- 
1332- 
1335- 
1338- 
1341- 
1345- 
1348- 
1351- 
1355- 
1358- 
1361- 
1364- 
1368- 
1371 * 
1374- 
1378- 
1381 * 
1384- 
1387 * 
1391- 
1394- 
1397‘ 
1400- 
1404- 
1407- 
1410- 
1414 * 
1417* 
1420* 
1423- 
1427- 
1430- 
1433- 
1437 *

62-1 160-9
62- 8 162-5
63- 4 164-1
64- 0 165-8
64- 6 167-4
65- 2 169-0
65- 9 170-6
66- 5 172-2
67- 1 173-8
67- 7 175-4
68- 4 177-0
69- 0 178-6
69- 6 180-2
70- 2 181-9
70- 9 183-5
71- 5 185-1
72- 1 186-7
72- 7 188-3
73- 3 189-9
73- 9 191-5
74- 6 193-1
75- 2 194-7
75- 8 196-3
76- 4 197-9
77- 1 199-6
77- 7 201-2
78- 3 202-8
78- 9 204-4
79- 5 206-0
80- 2 207-6
80- 8 209-2
81- 4 210-8
82- 0 212-4
82- 6 214-0
83- 3 215-7
83- 9 217-3
84- 5 218-9
85- 1 220-5
85- 8 222-1
86- 4 223-7
87•0 225•3
87- 6 226-9
88- 2 228-5
88-8 280*1
89- 5 231-7
90- 1 233-3
90- 7 235-0
91- 3 236-6
92•0 238•2
92" 6 239-8
93-2 211'I
93- 8 243-0
94- 4 244-6
95- 1 246-2
95- 7 247-8
96- 3 249-4
96- 9 251-1
97- 6 252-7
98- 2 254*8
98 • 8 255 • 9
99- 4 257*5

100-0 259-1
100- 7 260-7
101- 3 262-3
101- 9 263-9
102- 5 265-5
103- 1 267-1
103- 8 268-8
104- 4 270-4
105- 0 272-0
105- 6 273-6
106- 3 275-2
106- 9 276-8
107- 5 278-4
108- 1 280-0
108- 7 281-6
109- 4 283-2
110- 0 284-8
110- 6 286-5
111- 2 288-1
111- 8 289-7
112- 5 291-3
113- 1 292-9
113- 7 294-5
114- 3 296-1
115- 0 297-7
115- 6 299-3
116- 2 300-9
116- 8 302-5
117- 4 304-2
118- 1 305-8
118- 7 307-4
119- 3 309-0
119- 9 310-6
120- 5 312-2
121- 2 313-8
121- 8 315-4
122- 4 317-0
123- 0 318-6
123- 7 320-3
124- 3 321-9
124- 9 323-5
125- 5 325-1
126- 1 326-7
126- 8 328-3
127- 4 329-9
128- 0 331-5
128- 6 333-1
129- 2 334-7
129- 9 336-3
130- 5 338-0
131- 1 339-6
131-7 341-2

3 698-8 64-9
4 702-1 65-2
5 705-4 65-5
6 708-8 65-8
7 711-9 66-1
8 715-2 66-4
9 718-5 66-7

220 721-8 67-1
1 725-1 67-4
2 728-4 67-7
3 731-6 68-0
4 734-9 68-3
5 738-2 68-6
6 741-5 68-9
7 744-8 69-2
8 748-0 69-5
9 751-3 69-8

230 754-6 70-1
1 757-9 70-4
2 761-2 70-7
3 764-4 71-0
4 767-7 71-3
5 771-0 71-6
6 774-3 71-9
7 777-6 72-2
8 780-8 72-5
9 784-1 72-8

240 787-4 73-1
1 790-7 73-4
2 794-0 73-7
3 797-3 74-1
4 800-5 74-4
5 803-8 74-7
6 807-1 75-0
7 810-4 75-3
8 813-7 75-6
9 816-9 75-9

250 820-2
1 823-5
2 826•8
3 830-1
4 833-3
5 836-6
6 839•9
7 843-2
8 846-5
9 849•7 

260 853-0
1 856-3
2 859-6
3 862•9
4 866-2
5 869-4
6 872-7
7 876-0
8 879-3
9 882-6 

270 885-8
1 889-1
2 892-4
3 895-7
4 899•0
5 902-2
6 905-4
7 908-7
8 912-0
9 915-4 

280 918-7
1 921•9
2 925•2
3 928-5
4 931-8
5 935-1
6 938•3
7 941-6
8 944-9
9 948•2 

290 951-5
954-7 
958 • 0 
961-3 
964-6 
967-9 
971-1 
974-4 
977-7 
981-0 

300 984-3
1 987-6
2 990-8
3 994-1
4 997-4
5 1000-
6 1004-
7 1007-
8 1010- 

9 1013-
310 1017*

1 1020-

2 1023-
3 1026-
4 1030-
5 1033-
6 1036-
7 1040-
8 1043-
9 1046- 

320 1049-
1 1053‘
2 1056-
3 1059‘
4 1063*
5 1066-

83- 8 541-0
84- 2 543-5
84- 6 546-1
85- 0 548-6
85-4 551-2
85- 8 553-7
86- 2 556-2
86- 6 558-8
87- 0 561-3
87-4 563-9
87- 8 ‘566-4
88- 2 568-9
88- 6 571-5
89- 0 574-0
89-4 576-6
89- 8 579-1
90- 2 581-7
90-6 584-2
90- 9 586-7
91- 3 589-3
91- 7 591-8
92- 1 594-3
92-5 596-9
92- 9 599-4
93- 3 602-0
93- 7 604-5
94- 1 607-0
94-5 609-6
94- 9 612-1
95- 3 614-7
95- 7 617-2
96- 1 619-7
96 • 5 622 • 3
96- 8 624-8
97- 2 627-4
97- 6 629-9
98- 0 632-4
98-4 635-0
98- 8 637"5
99- 2 640-1
99-6 642-6

•0 645-1
•4 647-7
•8 650-2
•2 652-8
•6 655-3
•0 657-8
■4 660-4
•8 662-9
•1 665-5
•5 668-0
•9 670-5
•3 673-1
•7 675-6
•1 678-2
•5 680-7
•9 683-2
•3 685-8
■7 688-3
•1 690-9
•5 693-4
•9 695-9
•3 698-5
•7 701-0
•1 703-6

706-1 
708-6 
711-2 
713-7 
716-3 
718-8 
721-3 
723-9 
726-4 
729-0 
731-5 
734-0 
736-6 
739-1 
741-7 
744-2 
746-7 
749-3 
751-8 
754-4 
756-9 
759-4 
762-0 
764-5 
767-1 
769-6 
772-1 
774- 
777 *
779 *

254-0 
256-5 
259-1 
261-6 
264-1 
266-7 
269-2 
271-8 
274-3 
276-8 
279-4 
281-9 
284-5 
287-0 
289-5 
292-1 
294-6 
297-2 
299-7 
302-2 
304-8 
307-3 
309-9 
312-4 
314-9 
317-5 
320-0 
322-6 
325-1 
327-6 
330-2 
332-7 
335-3 
337-8 
340-3 
342-9 
345-4 
348-0 
350 ■ 5 
353-0 
355-6 
358-1 
360-7 
363-2 
365-7 
368-3 
370-8 
373-4 
375-9 
378-4 
381-0 
383-5 
386-1 
388-6 
391-1 
393'7 
396 • 2 
398-8 
401-3 
403-8 
406-4 
408-9 
411-5 
414-0 
416-5 
419-1 
421-6 
424-2 
426-7 
429 • 2 
431-8
484- 3 
436-9 
439-4 
441-9 
444-5 
447-0 
449-6 
452-1 
454-6 
457-2 
459-7 
462-3 
464-8 
467-3 
469-9 
472-4 
475-0 
477-5 
480-0 
482-6
485- 1 
487-7 
490-2 
492-7 
495-3 
497-8 
500-4 
502-9 
505-4 
508-0 
510-5 
513-1 
515-6 
518-1 
520-7 
523-2 
525-8 
528-3 
530-8 
533-4 
535-9 
538-5

100 328-1 30-5 39-4
1 331-4 30-8 39-8
2 334-6 31-1 40-1
3 337-9 31-4 40'5
4 341-2 31-7 40-9
5 344-5 32-0 41-3
6 347-8 32-3 41 * 7
7 351-1 32-6 42-1
8 354-3 32-9 42‘5
9 357-6 33-2 42'9

HO 360-9 33-5 43-3
1 364-2 33-8 43'7

367-5 34-1 44-1
370-7 34-4 44-5
374-0 34-7 44-9
377-3 35-0 45-3
380-6 35-3 45-7
383-9 35-6 46 * 1
387-1 35-9 46-4
390-4 36-3 46-8

120 393-7 36-6 47-2
1 397-0 36-9 47-6
2 400-3 37'2 48’0
3 403-5 37-5 48-4
4 406-8 37-8 48‘8
5 410-1 38-1 49-2
6 413-4 38-4 49'6
7 416-7 38-7 50-0
8 419-9 39-0 50-4
9 423-2 39-3 50’8

130 426-5 39-6 51*2
1 429-8 39-9 51-6
2 433-1 40-2 52-0
3 436-4 40-5 52'4
4 439-6 40-8 52'8
5 442-9 41-1 53-2
6 446-2 41-4 53\5
7 449-5 4T7 53-9
8 452-8 42-1 54'3
9 456-0 42-4 54*7

140 459-3 42-7
1 462-6 43-0
2 465-9 43-3
3 469-2 43-6
4 472-4 43-9
5 475-7 44-2 57-1
6 479-0 44 ^5
7 482-3 44-8
8 485-6 45-1
9 488-8 45-4

150 492-1 45-7
1 495- 46-0

76-2
76-5
76- 8
77- 1 
77-4
77- 7
78- 0 
78-3 
78-6
78- 9
79- 2 
79-5
79- 8
80- 2
80- 5 
80-8
81- 1 
81-4
81- 7
82- 0 
82-3 
82-6
82- 9 
S3'2 
S3-5
83- 8
84- 1 
84-4
84- 7
85- 0 
85-3 
85-6
85- 9
86- 2 
80 • 6
86- 9
87- 2 
87-5
87- 8
88- 1 
88-4
88- 7
89- 0 
89-3 
89-6
89- 9
90- 2 
90-5
90- 8
91- 1 
91-4
91- 7
92- 0 
92-3
92- 7
93- 0 
93-3 
93-6
93- 9
94- 2 
94-5
94- 8
95- 1 
95-4
95- 7
96- 0 
96-3 
96-6
96- 9
97- 2 
97-5
97- 8
98- 1 
98-4
98- 7
99- 0

55- 1 
55 • 5 
55 -9
56- 3 
56-7

57-5
57- 9
58- 3
58- 7 
59 • 1
59- 4
59- 8
60- 2 
60-6 
61 -0
61- 4 
61-8 
62 • 2
62- 6 
63-0 
63-4
63- 8
64- 2
64- 6 
65 • 0
65- 3
65- 7
66- 1 
66-5
66- 9
67- 3
67- 7
68- 1
68- 5 
08*9
69- 3 
69 • 7
70- 1 
70-5
70- 9
71- 3
71- 6
72- 0 
72-4
72- 8
73- 2
73- 6
74- 0 
74-4
74- 8
75- 2
75- 6
76- 0 
76-4
76- 8
77- 2 
77-6
77- 9
78- 3
78- 7
79- 1 
79-5
79- 9
80- 3
80- 7
81- 1 
81-5
81- 9
82- 3 
82-7

498- 46-3
502 • 46-6

46- 9
47- 2 
47-5
47- 8
48- 1
48- 4 
■ts-s
49- 1 
49-4
49- 7
50- 0 
50 ■ 3 
50-6
50- 9
51- 2 
51-5
51- 8
52- 1 
52-4
52- 7
53- 0 
53-3 
53-6
53- 9
54- 2 
54-6
54- 9
55- 2 
55-5
55- 8
56- 1 
56-4
56- 7
57- 0 
57*3 
57-6
57- 9
58- 2 
58-5
58- 8
59- 1 
59-4
59- 7
60- 0
60- 3 
60-6
61- 0 
61-3 
61-6
61- 9
62- 2 
62-5

505-
508-
511 *
515-1
518-4
521-7
524-9
528-2
531-5
534-8
538-1
541-3
544-6
547-9
551-2
554-5
557-8
561-0
564-3
567-6
570-9
574-2
577-4
580-7
584-0
587-3
590-6
593-8
597-1

160
1
2
3
4
5 109-4

109- 8
110- 2 
110-6 
111-0
111- 4 
111-8
112- 2 
112-6 
113-0 
113-4
113- 8
114- 2
114- 6
115- 0 
115-3
115- 7
116- 1 
116-5
116- 9
117- 3
117- 7
118- 1 
118-5
118- 9
119- 3
119- 7
120- 1 
120-5
120- 9
121- 3
121- 7
122- 1
122- 4 
122-8
123- 2
123- 6
124- 0 
124-4
124- 8
125- 2
125- 6
126- 0
126- 4 
126-8
127- 2
127- 6
128- 0

6
7
8
9

170
1
2
3
4
5
6
7
8
9

180
i
2
3 600-
4 603-
5 607-
6 610-
7 613-
8 616 *
9 620-1 

623-4 
626-6 
629-9 
633-2 
636-5 
639-8 
643-1 
646 • 3 
649-6 
652-9 
656-2 
659-5 
662-7 
666-0 
669-3 
672-6 
675-9 
679-1 
682-4 
685-7 
689-0 
692-3 
695-5

190
1

782-
784*
787*
789-
792-

200 795-1 797-2 800-1
3 802-4 805-5 807-6 62-8 810-7 63-1 812-8 63-4 815-9 63-7 817*210 64-0 820-
1 64-3 83-1 822-2 64-6 83-5 825-

Metres Feet Cm. Inches
No.

Feet. Metres Inches. Cm.

Kilos. Miles

Miles. Kilos.
No.

Feet Cm. Inches Kilos.

Metres. Inches. Cm. Miles.

270- 6
271- 0 
271-3 
271-6
271- 9
272- 2 
272-5
272- 8
273- 1 
273-4
273- 7
274- 0 
274-3 
274-6
274- 9
275- 2 
275-5
275- 8
276- 1 
276-4
276- 7
277- 0 
277-3 
277-6
277- 9
278- 3 
278-6
278- 9
279- 2 
279-5
279- 8
280- 1 
280-4
280- 7
281- 0 
281-3 
281-6
281- 9
282- 2
282- 5 
282-8
283- 1 
283-4
283- 7
284- 0 
284 • 4
284- 7
285- 0 
285-3 
285-6
285- 9
286- 2
286- 5 
286 • 8
287- 1 
287 • 4
287- 7
288- 0 
288-3 
288-6
288- 9
289- 2 
289-5
289- 8
290- 1 
290-5
290- 8 
291 • 1
291- 4
291- 7
292- 0 
292-3 
292-6
292- 9
293- 2 
293-5
293- 8
294- 1 
294-4
294- 7
295- 0 
295-3 
295-6
295- 9
296- 2 
296-5
296- 9
297- 2 
297-5
297- 8
298- 1 
298-4
298- 7
299- 0 
299-3 
299-6
299- 9
300- 2 
300-5
300- 8
301- 1 
301-4
301- 7
302- 0 
302-3
302- 6 
303 0
303- 3 
303-6
303- 9
304- 2 
304-5 
304-8

349- 6
350- 0 
350-4
350- 8
351- 2
351- 6
352- 0 
352-4
352- 8
353- 2
353- 6
354- 0 
354-3
354- 7
355- 1 
355-5
355- 9
356- 3
356- 7
357- 1 
357-5
357- 9
358- 3
358- 7
359- 1 
359-5
359- 9
360- 3
360- 6
361- 0 
361-4
361- 8
362- 2
362- 6
363- 0 
363-4
363- 8
364- 2
364- 6
365- 0 
365-4
365- 8
366- 2 
366 • 5
366- 9
367- 3
367- 7
368- 1 
368-5
368- 9
369- 3
369- 7
370- 1 
370-5
370- 9
371- 3
371- 7
372- 1 
372-5
372- 8 
373 • 2
373- 6
374- 0 
374-4
374- 8
375- 2 | 2420
375- 6
376- 0 
376-4
376- 8
377- 2
377- 6
378- 0 
378-4
378- 8
379- 2 
379-6
379- 9
380- 3
380- 7
381- 1 
381-5
381- 9
382- 3
382- 7
383- 1 
383-5
383- 9
384- 3
384- 7
385- 0 
385-4
385- 8
386- 2
386- 6
387- 0 
387-4
387- 8
388- 2
388- 6
389- 0 
389-4
389- 8
390- 2
390- 6
391- 0 
391-4
391- 7
392- 1 
392-5
392- 9
393- 3 
393-7

2255 551- 8
552- 4
553- 0
553- 7
554- 3
554- 9
555- 5
556- 1
556- 8
557- 4
558- 0
558- 6
559- 2
559- 9
560- 5
561- 1
561- 7
562- 3
563- 0
563- 6
564- 2
564- 8
565- 5
566- 1
566- 7
567- 3
567- 9
568- 6
569- 2
569- 8
570- 4
571- 0
571- 7
572- 3
572- 9
573- 5
574- 1
574- 8
575- 4
576- 0
576- 6
577- 3
577- 9
578- 5
579- 1
579- 7
580- 4
581- 0
581- 6
582- 2
582- 9
583- 5
584- 1
584- 7
585- 3
586- 0
586- 6
587- 2
587- 8
588- 4
589- 1
589- 7
590- 3
590 • 9
591 • 6 
592-2
592- 8
593- 4
594- 0
594- 7
595- 3
595- 9
596- 5
597- 1
597- 8
598- 4
599- 0 
599 6
600- 3
600- 9
601- 5
602- 1
602- 7
603- 4
604- 0
604- 6
605- 2
605- 8
606- 5
607- 1
607- 7
608- 3
608- 9
609- 6
610- 2 
610-8
611- 4
612- 1
612- 7
613- 3
613- 9
614- 5
615- 2
615- 8
616- 4
617- 0
617- 6
618- 3
618- 9
619- 5
620- 1 
620-8 
621-4

2258
2260
2263
2265
2268
2270
2273
2275
2278
2280
2283
2285
2288
2291
2293
2296
2298
2301
2303
2306
2308
2311
2313
2316
2319
2321
2324
2326
2329
2331
2334
2336
2339
2341
2344
2346
2349
2352
2354
2357
2359
2362
2364
2367
2369
2372
2374
2377
2379
2382
2385
2387
2390
2392
2395
2397
2400
2402
2405
2407
2410
2412
2415
2418

2423
2425
2428
2430
2433
2435
2438
2440
2443
2446
2448
2451
2453
2456
2458
2461
2463
2466
2468
2471
2473
2476
2479
2481
2484
2486
2489
2491
2494
2496
2499
2501
2504
2506
2509
2512
2514
2517
2519
2522
2524
2527
2529
2532
2534
2537
2539

Inches Kilos.

Cm. Miles.

1971 482-2
482- 8
483- 4
484- 1
484- 7
485- 3
485- 9
486- 6
487- 2
487- 8
488- 4
489- 0
489- 6
490- 3
490- 9
491- 5
492- 1
492- 8
493- 4
494- 0
494- 6
495- 2
495- 9
496- 5
497- 1
497- 7
498- 3
499- 0
499- 6
500- 2
500- 8
501- 4
502- 1
502- 7
503- 3
503- 9
504- 6
505- 2
505- 8
506- 4
507- 0
507- 7
508- 3
508- 9
509- 5
510- 1
510- 8
511- 4
512- 0
512- 6
513- 3
513- 9
514- 5
515- 1
515- 7
516- 4
517- 0
517- 6
518- 2
518- 9
519- 5
520- 1
520- 7
521- 3
522 0
522- 6
523- 2
523 • 8
524- 4
525- 1
525- 7
526- 3
526- 9
527- 5
528- 2
528- 8
529- 4
530- 0
530- 7
531- 3
531- 9
532- 5
533- 1
533- 8
534- 4
535- 0
535- 6
536- 2
536- 9
537- 5
538- 1
538- 7
539- 4
540- 0
540- 6
541- 2
541- 8
542- 5
543- 1
543- 7
544- 3
545- 0
545- 6
546- 2
546- 8
547- 4
548- 1
548- 7
549- 3
549- 9
550- 5
551- 2

1973
1976
1978
1981
1983
1986
1988
1991
1993
1996
1998
2001
2004
2006
2009
2011
2014
2016
2019
2021
2024
2026
2029
2032
2034
2037
2039
2042
2044
2047
2049
2052
2054
2057
2059
2062
2065
2067
2070
2072
2075
2077
2080
2082
2085
2087
2090
2092
2095
2098
2100
2103
2105
2108
2110
2113
2115
2118
2120
2123
2125
2128
2131
2133
2136
2138
2141
2143
2146
2148
2151
2153
2156
2159
2161
2164
2166
2169
2171
2174
2176
2179
2181
2184
2186
2189
2192
2194
2197
2199
2202
2204
2207
2209
2212
2214
2217
2219
2222
2225
2227
2230
2232
2235
2237
2240
2242
2245
2247
2250
2252

1 eet Cm. Inches

Metres. Inches. Cm.

Kilos. Miles Metres
No.

Miles. Kilos. Fee

Metres Feet

Feet. Metres.

Cm. Inches Kilos. MilesFeetMetres
No.

Feet. Metres. Inches. Cm. Miles. Kilos.

Cm. Inches

Inches. Cm.

172- 9
173- 2
173- 6
174- 0 
174-4
174- 8
175- 2
175- 6
176- 0 
176-4
176- 8
177- 2
177- 6
178- 0 
178-4
178- 8
179- 1 
179-5
179- 9
180- 3
180- 7
181- 1 
181-5
181- 9
182- 3
182- 7
183- 1 
183-5
183- 9
184- 3
184- 7
185- 0 
185-4
185- 8
186- 2 
186-6 
187-0 
187-4
187- 8
188- 2 
188-6 
189-0 
189-4
189- 8
190- 2 
190-6
190- 9
191- 3
191- 7
192- 1 
192-5
192- 9
193- 3
193- 7
194- 1 
194-5
194- 9
195- 3
195- 7
196- 1 
196-5
196- 9
197- 2
197- 6
198- 0 
198-4
198- 8
199- 2
199- 6
200- 0
200- 4 
200 • 8 
201 • 2
201- 6 
202-0
202- 4 
202-8
203- 2 
203-5
203- 9
204- 3
204- 7
205- 1 
205-5
205- 9
206- 3
206- 7
207- 1 
207-5
207- 9
208- 3
208- 7
209- 1 
209-4
209- 8
210- 2 
210-6 
211-0
211- 4 
211-8
212- 2 
212-6 
213-0 
213-4
213- 8
214- 2
214- 6
215- 0 
215-4
215- 8
216- 2 
216-5 
216-9

1115 * 
1117 * 
1120- 
1122- 
1125- 
1127- 
1130- 
1132- 
1135- 
1137 * 
1140- 
1143- 
1145- 
1148 * 
1150- 
1153- 
1155- 
1158- 
1.160- 
1163- 
1165- 
1168- 
1170 * 
1173 * 
1176- 
1178 * 
1181 * 
1183- 
1186* 
1188- 
1191- 
1193- 
1196- 
1198- 
1201- 
1203- 
1206- 
1209- 
1211 * 
1214- 
1216- 
1219- 
1221 * 
1224- 
1226- 
1229- 
1231- 
1234- 
1237- 
1239- 
1242- 
1244- 
1247 * 
1249- 
1252- 
1254- 
1257 * 
1259- 
1262- 
1264- 
1267- 
3270* 
1272- 
1275- 
1277* 
1280- 
1282- 
1285- 
1287- 
1290- 
1292- 
1295- 
1297- 
1300- 
1303- 
1305- 
1308- 
1310- 
1313- 
1315- 
1318- 
1320* 
1323* 
1325- 
1328- 
1330- 
1333- 
1336- 
1338- 
1341- 
1343- 
1346- 
1348- 
1351- 
1353- 
1356- 
1358- 
1361 * 
1363- 
1366- 
1369- 
1371 * 
1374- 
1376- 
1379- 
1381- 
1384- 
1386- 
1389- 
1391- 
1394- 
1397- 
1399-

Mile
No.

Kilos.

342-8 
344-4
346- 0
347- 6
349- 2 330
350- 8 
352-4
354- 0
355- 7
357- 3
358- 9 
360-5
362- 1
363- 7
365- 3 340
366- 9 
368-5
370- 1
371- 8 
373-4
375- 0
376- 6
378- 2
379- 8 
381-4 350
383- 0
384- 6
386- 2
387- 8 
389'4
391- 1
392- 7
394- 3
395- 9 
397-5 360
399- 1
400- 7
402- 3
403- 9 
405-5
407- 2
408- 8 
410-4
412- 0
413- 6 370
415- 2
416- 8 
418-4
420- 0
421- 6 
423'2 
424 • 9 
426 • 5
428- 1
429- 7 380
431- 3
432- 9 
434-5 
436 • 1 
437-7 
439-3
441- 0
442- 6
444- 2
445- 8 390 
447-4
449- 0
450- 6
452- 2
453- 8 
455-4
457- 0
458- 7
460- 3
461- 9 400 
463-5
465- 1
466- 7
468- 3
469- 9 
471-5
473- 1
474- 7 
476-4
478- 0 410
479- 6
481- 2
482- 8 
484-4
486- 0
487- 6
489- 2
490- 8 
492-4
494- 1 420
495- 7
497- 3
498- 9 
500-5
502- 1
503- 7
505- 3
506- 9 
508-5
510- 2 430
511- 8 
513-4
515- 0
516- 6
518- 2
519- 8 
521-4 
523-0

6
7
8
9

1
2
3
4
5
6
7
8
9

I
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

I
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

I
2
3
4
5
6
7
8
9

]
2
3
4
5
6
7
8
9

I
2
3
4
5
6
7
8
9

I
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8

Kilos.

Miles.

132- 4
133- 0
133- 6
134- 2
134- 8
135- 5
136- 1
136- 7
137- 3
137- 9
138- 6
139- 2
139- 8
140- 4
141- 0
141- 7
142- 3
142- 9
143- 5
144- 2 

, 144-8 
' 145-4

146-0
146- 6
147- 3 
147-9 
1 18-5 
149-1
149- 7
150- 4
151- 0
151- 6
152- 2
152- 9
153- 5
154- 1
154- 7
155- 3
156- 0
156- 6
157- 2
157- 8
158- 5
159- 1
159- 7
160- 3
160- 9
161- 6 
162-2 
162-8
163- 4
164- 1
164- 7
165- 3
165- 9
166- 5
167- 2
167- 8
168- 4
169- 0
169- 6
170- 3
170- 9
171- 5
172- 1
172- 7
173- 4
174- 0
174- 6
175- 2 
175-8 
170*6 
177-1
177- 7
178- 3
179- 0
179- 6
180- 2 
180-8
181- 4
182- 1
182- 7
183- 3
183- 9
184- 6
185- 2
185- 8
186- 4
187- 0
187- 6
188- 3
188- 9
189- 5
190- 1
190- 8
191- 4
192- 0
192- 6
193- 2
193- 9
194- 5 
195*1
195- 7
196- 4
197- 0
197- 6
198- 2
198- 8
199- 5
200- 1
200- 7
201- 3 
201-9
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CONVERSION TABLES FOR FRENCH AND ENGLISH MEASURES OF LENGTH.
(For Explanation see page 3.)
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