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ENGINEERS.

IN our article last week (vide pag
recent very successful meeting of the Institution o
Mechanical Engineers at Glasgow, we were able to
deal fully with the first day’s proceedings only, and
we have now to speak of the proceedings on the
remaining days of the meeting, l(?)r:n the second day,
Wednesday, the 6th inst., the members again
assembled in the morning at 10 A.M. at the Corpora-
tion Galleries, when the reading of the papers was
preceded by a short address by Professor James
Thomson, in the course of which he explained, by
the aid of diagrams, the results of his investigations
into the action of water flowing cound the bends of
rivers. 'These results were very interesting, and
they were further explained by an apparatus fitted
up in an adjoining room, this apparatus enabling the
action of such currents to be illustrated experi-
mentally., We hope to be able to give further par-
ticulars of this apparatus, and of Professor James
Thomson's deductions, at some future time.

THE FoRGING OF CRANKSHAFTS.

On the conclusion of Professor Thomson's re-
marks the reading of papers was proceeded with,
the first paper read being one ‘ On the Forging of
Crankshafts,” by Mr, W. L. E. McLean, of the
Lancefield Forge. In this paper the author gave an
interesting account, well illustrated by diagrams, of
the methods of forging large crankshafts generally
in use, and especially of the system which had for
many years been adopted at the Lancefield Forge,
an establishment which, as is well known, has a
high reputation for this class of work. Inasmuch as
we print Mr, McLean’s paper iz exfenso elsewhere
in the present number, it will be unnecessary that
we should analyse it here, and we may, therefore,
proceed to give an account of the discussion. This
discussion, at the invitation of the President, was
opened by Mr, Edward Williams, the President of
the Iron and Steel Institute. Mr, Williams stated
that he had had no special experience in the forging
of large shafts, he having been principally engaged
in the manufacture of iron and steel by rolling, but
it appeared to him that a weak point in Mr,
McLean’s system of forging was shown by the dia-
gram, Fig, 25, exhibited (see page 137 of the present
number)., This diagram showed the slabs 6 in.
shorter than the surface on to which they were to
be welded, it being stated in the paper that these
f;ropartions were adopted to permit of the slabs

engthening and widening under the hammer so as
to cover the surface on which they were laid, He
(Mr. Williams), however, considered that it would
be preferable to make the slabs the full length at
once, and to cut off any excess which might draw
out under the hammer,

Mr. Jamieson, who spoke next, said that few men
had had so much experience in forging large crank-
shafts as Mr. McLean, and that in such matters as
that referred to by Mr. Williams, experience was
everything. A demand would he considered arise
for much larger shafts than were at present required.
He believed that at no very distant day the Atlantic
steamship service would be such that it would be
possible to leave Great Britain early in the week
and arrive at New York at the end of it; but this
of course would necessitate the employment of larger
vessels and more powerful engines. He had had
considerable experience in the building up of large
shafts in several pieces, and the firm with which he
had lately been connected (Messrs. J. Elder and Co.)
had constructed in this way a shaft weighing 56 tons,
this being a three-throw shaft and built up of fifteen
pieces. Within the nexttenyears, shafts weighing 100
tons would he considered probably be required, and
he believed that the proper way to construct such

shafts was to build them up, a shaft so built up in- |

volving much less loss of time for repairs or renewal,
in the event of failure, than would be the case with
a solid shaft,

After a few words from Mr. J. Whitley, who
strongly advocated the construction of shafts of
steel compressed while in a molten state, Mr.
Edward Reynolds, of Sheffield, made some remarks
on the subject under discussion. Mr. McLean had,
he observed, described the right way of putting on

slabs go as to secure a sound forging. Formerly a |

large number of works used to make Collinge axles
for road vehicles, and at one time he (Mr, Reynolds)
had had a good deal to do with turning and finishing |
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Company introduced a mode of making such shafts

by piling a series of bars of segmental section
@ 113 anie) on th? around a central bar or core. The axles so made

did not go oval, but they had the important disad-
vantage of breaking, the fact being that it was only
by accident that a shaft so piled could be made
| sound. Mr, McLean had, in his paper, challenged
the use of steel, but in doing this he had gone some-
what out of his depth. He (Mr, Reynolds) could
state that no steel shaft had been made by his
firm (Messrs. Vickers, Sons, and Co.), in which the
piece cut out between the webs of the crank could
not be bent double cold -and broken without show-
ing a crystalline fracture. Steel shafts were neces.
sarily more costly than iron, on account of the full
weight of the shaft having to be dealt with from the
commencement of the forging operations, whereas
with iron shafts the forging was built up by suec-
cessive additions, and more time could be taken in
the operation. In conclusion, he remarked that he
had been informed that in America many locomotives
were running with steel crankshafts cast only and
not forged.

The next speaker was Mr. George Ratliffe, of the
Mersey Iron and Steel Works, who commended the
practical character of Mr. McLean's paper. At the
Mersey Iron and Steel Works they had, he stated,
always used the system advocated by Mr. McLean,
except that they made the slabs the full length of
the surface to which they were to be welded, as
recommended by Mr. Edward Williams, The slabs
drew out under the hammer, and the excess which
was cut off was of a convenient size for forging down
into another ¢‘ lay.” He differed from Mr. McLean's
opinion that puddled iron was not so good as scrap
as a material from which large shafts should be
forged, He (Mr. Ratliffe) considered that scrap

was too variable in quality, and at the Mersey
[Works it was their practice to use puddled bars
made from cold blast iron, such as Maddeley Wood,
&c. This material gave small crystals like steel, and
a 1} in. or 14 in. bar would bend double. Puddled
iron, if made from cold blast pig, was not cheaper
than scrap, so that it was not on the score of cheap-
ness that they used such iron. As regarded steel,
he looked forward to the time when steel shafts
could be made as much cheaper than iron shafts as
steel rails are now cheaper than iron rails, All cast
steel was crystalline, and fibre could not be got
| without working, and this fibre was wanted for
shafts., Steel he regarded as ingot iron, and they
were now making some crankshafts of steel ingots
rolled down to small bars and piled for forging. T'he
steel so treated welded as well as wrought iron, and
was vastly stronger. He exhibited a sample made
from steel bars 3 in. by 4 in. piled 12 in. high and
| drawn out, and it would be observed that the welds
could not be seen. Mr, Jamieson had remarked that
1t was an awkward matter to delay a vessel for the
construction of a new shaft forged in one piece ;
but he thought he might say that both he and his
friend Mr. McLean would be happy to make either
solid shafts or the parts of built-up shafts. He might
observe, however, that the weight of metal cut to
waste in finishing a built-up shaft was greater than
in the case of a solid shaft. In reply to a question
he further stated that he had sold forgings made
from welded steel at 90/ per ton, but he believed
that ultimately they would be made at the price of
iron.

The next speaker was Mr. Peacock, of Man-
chester, who stated his experience had shown that
in the case of crank axles for locomotives a greater
mileage was obtained from those made of good
scrap iron than from steel,
It was necessary to have scrap of a high quality,
and he had found that for this purpose Lowmoor or
Bowling boiler plates cut up into strips did best.
Mr. McDonnell, of the Great Southern and Western
Railway of Ireland, agreed with Mr, Peacock that

1

| really good iron crank axles gave excellent results,

but at the same time he did not consider them equal
to steel. With steel crank axles he had got a mileage
up to 300,000 miles. He had been using crucible
steel crank axles for twelve years, and during this
period he had only had three failures. One of these
axles which failed broke through a flaw soon after
being set to work, the second broke in an ordinary
place after running 111,000 wiles, while the third
did not break but showed signs of flaws in two
places, and was taken out. Ie had also a lot of

such axleg. A difficulty they had with them was that
they went oval during the casehardening process in
consequence of the manner in which they were piled. |

Bessemer steel crank axles in use, and these had
been made by two makers. Amongst those supplied
by one maker there had been some breakages, but

But to secure this result |
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of those supplied by the other maker none had
failed, although some of these Bessemer steel cranks
had run upwards of 300,000 miles. Ie considered
that the shape to which crank axles were turned
had much to do with their endurance, it being
especially desirable to avoid anything like sharp
COTrners.

Mr. Samson Fox, of Leeds, agreed with Mr,
Jamieson as to the desirability of building up very
large shafts, while as regarded material he con-
sidered that good iron with plenty of work put into
it would give the best results. Lastly, Mr, Howden,
of Glasgow, considered that apart from the question
of material the mode of carrying out the forging of
large shafts was a matter of great importance, and he
expressed every confidencein the system adopted at
the Lancefield Forge.

Mr, McLean then replied to the remarks made
upon his paper. He had, he said, no intention of
competing with steel shafts except as regarded price.
At the Lancefield Forge they would be happy to
make forgings of steel if ordered, but scrap iron
shafts were almost always specified. As regarded
Mr. Williams’s remarks he has found that the slabs
referred to (see Fig. 25, page 137) came to a weld-
ing heat much more quickly than the body of the
forging, and that when under the hammer they drew
to the full length of the body while being welded.
IHe had tried the use of longer slabs, but had found
noadvantage. In the manufacture of shafts he was
anxious to improve the quality of the scrap by roll-
ing it into bars in the manner which had been de-
scribed. He did not believe that when subjected to
the action of water on a hot-bearing steel would
behave better than iron.

The President, Mr. Robinson, in summarising the
discussion, remarked that Mr. John Ramsbottom
had, he believed, many years ago patented a system
of welding by friction, the action being somewhat
similar to that which took place when the short
slabs referred to by Mr. Williams were drawn out
under the hammer in the manner which had been
explained by Mr. McLean. As regarded the kind
of scrap used for crankshafts, there seemed to be a
general opinion that a high quality was desirable ;
but whereas Mr. Peacock and other locomotive
builders secured this quality by using scrap from
best Yorkshire boiler plates, Mr. McLean having to
deal with vastly larger masses, was compelled to
purchase scrap of a more common kind, and then
to overcome the difficulty by working it up and re-
rolling it in the manner which had been desecribed,
thus securing the desired quality. It was, he con-
sidered, a mistake to speak of steel as oxze material.
In reality steel varied in quality as much as iron,
and there was good steel and bad steel. Some years
ago he and Mr. James Kitson had had to examine a
steel crank axle which had failed, and caused an
accident, and by the aid of a microscope they dis-
covered no less than seven flaws in it. Of course
such a microscopic investigation was impossible in
regular practice; but the results obtained by Mr.
McDonnell showed that better axles were now in
use. After a few remarks on the observations
made by other speakers, the President proposed a
vote of thanks to Mr, McLean, which was carried
unanimously.

WATER POWER ENGINES.

The next paperread was one by Mr. John Hastie,
of Greenock, “On Water Power Engines with
Variable Stroke.” This paper we printed iz exfenso

| on page 106 of our last number, while on page 363

of our twenty-sixth volume we illustrated and de-
seribed fully the ingenious engine with which it
dealt, The discussion on Mr. Hastie’s paper was
opened by Mr. Stephen Alley, of Glasgow, who
commended Mr, Hastie’s plans and said that the
arrangement was one which he had himself tried to
invent without succeeding to his own gatisfaction.
He had, he added, tested Mr. Hastie’s engine, and
had obtained results agreeing with those set forth in
the paper.

Professor Kennedy also commended Mr. Hastie's
plans as meeting a great want, Another arrange-
ment for effecting the same end had, he might
mention, been designed by Mr. Henry Davey, of
Leeds, who caused a governor on the engine to
actuate a valve admitting water from what might
be termed an exhaust water chamber, the arrange-
ment being such that during a portion of the stroke
waste water only was used. Mr, R. H. Tweddell
also considered Mr, Hastie’s arrangement of engine
a useful one, and referring to the table of results
given in Mr. Hastie’s paper he pointed out that
these showed an increased efficiency as the length
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might have been anticipated.

r. Arthur Paget, of Loughborough, who spoke
next, asked whether the adaptability to different
loads which Mr. Hastie's plans afforded had not been
secured—or attempted to be secured—by the em-
ployment of variable gear between the engine and
the machinery it had to drive, the speed of the
engine relatively to this machinery being made
greater as the power required was increased ? He
(Mr. Paget) was under the impression that some-
thing of the kind had been designed many years ago
. by the late Mr. Francis Wise. He was unacquainted

of stroke was increased, this being a result which |

Tweddell’'s remarks as to the greater efficiency of
his engine when working with a long stroke, he
agreed. In reply to an inquiry he stated that he
had had one of his engines working about two
years, and fourteen such engines were now at work.
A load of 1} cwt. on the chain was sufficient to run it
down. Too much stress had, he thought, been laid
on what was considered complication. In reality
his engine was very simple and the movement of
the cam was very little, it only having to adjust
itself once for each lift. The largest engine he had
yet made on his plans was one developing 6-horse
power when working with a water pressure of 55 lb,

with the details, but he believed that a belt capable | per square inch,
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the larger party visited the Steel Company of Scot-
land’s Works, of which we give a plan on 128
of the present number, and of which, as well as of
many other of the works visited, we give an account
elsewhere in our present issue.

On the evening of Wednesday the majority of the
members attending the meeting dined together at
the Grand Hotel, the President, Mr, John Robin-
son, occupying the chair, and there being upwards
of 200 present, including the Lord Provost and a
number of guests. We have no intention of deal-
ing here with after-dinner toasts and speeches, but
we may remark that advantage was taken of the
opportunity afforded at this dinner of drinking the
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PLAN OF MESSRS. NEILSON AND C€0.’S HYDE PARK LOCOMOTIVE WORKS, GLASGOW.—(For Description, see Page 129.)

of being shifted on opposed cone pulleys was em-
ployed, or as an alternative a driving rope working
on a rope pulley which could be expanded and con-
tracted.

Mr. Ellington, of Chester, considered that the
value of varying the power of hydraulic engines had
been generzﬂ;’n overrated. Such engines were only
adapted for use under special conditions, and when
these conditions existed the cost of the water used
was of minor importance. For most lifts it was pre-
ferable to use a ram acting on chain pulleys rather
than an hydraulic engine. Mr. E. C. Welch also
considered that the value of the loss of effect due to
the non-variability of water-pressure engines had
been overrated. This loss was, he stated, less than
that arising from the friction of shafting, &ec., in
cases where steam power was transmitted to con-
siderable distances.

Replying to the discussion Mr. Hastie remarked
that Mr. Davey’s arrangement of engine, as de-
scribed by Professor Kennedy, necessitated the
employment of an extra valve, while as regarded
the plan deseribed by Mr. Paget, he had himself
triedp to scheme a similar arrangement, but had been
unable to adapt it to work with gear, although it
was available when belts could be used. With Mr,

After a few words from the President a vote of
thanks was proposed and voted to Mr. Hastie for
his paper, and a paper by Mr. R. E. Crompton ¢ On
the Working of Traction Engines in India,” was then

read, the discussion, however, been postponed until

the following day. We commenced the publication

of Mr. Crompton’s paper on page 106 of our last

1ssue, and we shall complete it next week; mean-

while we may remark that it contains an interesting

account of the working of india-rubber tyred traction

engines 1n India, with much valuable statistical in-

formation.

For the afternoon of Wednesday two excursions
were available, the one being to the Steel Company
of Scotland’'s Works at Newton, near Glasgow, and
the other to the North British Iron Works at Coat-
bridge, and the Coatbridge Tin-Plate Company’s

The works of the Summerlee Iron Com-
and of Messrs. Neilson and Co., and of
Messrs, W. Baird and Co., at Gartsherrie, were
also included in this latter excursion, but there was

Works.
pany,

not time to examine them. 'They were, however,

visited by many members during the week. For
each of the excursions above mentioned, special
trains had been provided and the visitors were most

hospitably received at the various works. Much

health of the local secretaries, Mr. Millar and Mr.
Gale, and acknowledging the great indebtedness of
all who had taken part in the meeting, to the labours
of these gentlemen and the local committee.

TrAcTION ENGINES IN INDIA.

On the reassembling of the members at the
Corporation Galleries on the morning of Thursday
the 7th inst. the discussion was taken on Mr.
Crompton's paper ‘ On the Working of Traction
Engines in India,” which had, as we have already
recorded, been read the previous day. Before the
discussion began, however, Mr. Crompton gave
a few additional particulars as to the cost of road
carriage in India. He said that packages which
were sufficiently small to be carried on camels
could be taken at the rate of about 5.28d. per
ton-mile, while the carriage by bullock cart of
heavier packages cost 6.0d. per ton-mile as against
3.5d. for the traction engine carriage, a cost which
would, he believed, be reduced to 2.8d. in Kng-
land, when allowance was made for the altered
and improved circumstances. The cost of carry-
ing goods in this country by horse and cart seemed
to vary from 5d. to 12d. per ton-mile; from his

own experience he thought 9d. was about an
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average figure in the neighbourhood of London. |

The cost of tramway (passenger) carriage has been
approximately as follows, in pence per car-mile:
Glasgow Company, 10.3d. (lately, while forage has
been excessively cheap, reduced to 9.8d.); North
Metropolitan, 12.6d. ; London, 12.45d.; Edinburgh,
14.6d., average, 12.5d., which corresponds to about
0 78d, per passenger mile. Ile estimated the cost
of conveying passengers in India by traction engine,
in large cars capable of holding 112 passengers
each, and carrying on an average 44 (taking the
same proportion to the capacity of the car as found
to exist here), at 0.45d. per passenger-mile, the cars
running at intervals of, say, 45 minutes.

M. Francq, what seemed to be an extremely detailed
account of his ‘‘locomotive sans foyer,” but the
connexion of this with road locomotives in India or
elsewhere, not being quite obvious, the President
suggested that if M. Francq wished to bring his
engine before the members he should makeit the
subject of a special paper,

Mr. Brodie having made a few remarks about the
working of one of Messrs Aveling and Porter’s road
rollers at Liverpool, Mr. Buckley said that from ten
years’ experience of Indian work he could well appre-
ciate the enormous difficulties which Mr, Crompton
must have had to surmount in introducing a new
system of this kind in that most conservative of

The next speaker was Captain Lousada, the ma-
nager of the Glasgow Tramways Company, who
some years ago introduced into Glasgow the system
of hauling heavy loads (boilers, &c.) from the yards
to the quays by means of Thomson’s engines, a
gystem which rapidly became most successful, and
has now for long supplanted all other means of
haulage in the city. Captain Lousada attributed the
success of these engines chiefly to the use of the
flexible tyre, which gave such an enormous adhesion
even on the muddy and slippery soil often to be
foundinthe yards, justin the place wherethe heaviest
pull had to be exerted in getting the load started.
The engines used were of from eight to twelve-horse
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PLAN OF THE NORTH BRITISH RAILWAY WORKS COWLAIRS, GLASGOW.— (For Description, see Page 130.)

Mr. Muirhead, who had been Mr. Crompton's
assistant in India, said a few words about the ar-
rangement of the blast pipe (carried downward to
the baffler) and of the spark-catcher, which he said
were those arrived at, and found to be the best, after
many experiments. The wear of the tyres was due
chiefly, he believed, to overweight resting on them,
or, what was the same thing, to deficient thickness
of india-rubber for the weight of engine. He also
spoke very highly of the efficiency of native drivers.
They had been easily trained, and had given no
trouble whatever, while their original Kuropean
drivers unfortunately had led them into some serious
accidents through inability to resist the temptation
of drink.

Mr. Jeremiah Head remarked that the road
steamer was very similar in general appearance to a
small shunting engine known in his neighi:ourhood
as a ‘coffee-pot” engine. This engine, however,
was excessively noisy in its gear, and by no means
altogether satisfactory. No doubt the blast nozzle
was put in quite the right position, but the arrange-
ment would be further improved if the part of the
chimney inside the boiler were made to taper some-
what to a larger diameter at its top end.

M. Bergeron commenced to give, on behalf of

countries. Cheapness was everything there—a point

by the way, which can hardly be claimed as a cha-
racteristic specialty of India—and unless the cost of
working with new implements was very greatly
less than with the most primitive of two-thousand-
year old appliances, the former had no chance of
supplanting the latter. As to the native drivers
he was glad to hear, and to be able very fully to
corroborate, Mr. Muirhead’s remarks, Ie found
that a man whose wages were only 2d. or 3d. a day
learned to drive an engine fairly well in a few
weeks ; the natives could be entirely trusted in this
respect. The system advocated by Mr. Crompton
he considered excellent for India—the roads there
were well suited for it, and it had a great future
before it. DBut the figures given by Mr. Crompton
at the commencement of the discussion were cer-
tainly much bhigher than the rates would be in
Bengal ; he believed they were intended to apply to
the Punjaub. On the trunk road in Bengal he had
found the cost of carriage to be 3.5d. to 4d. per ton-
mile by bullock cart; once it had beenas low as 2.4.3d.
By canal boat, of course, the rates were very much
lower. In Bengal, at any rate, the cost of convey-
ance by traction engine must be reduced to 1.5d. or
2d. per ton mile before the system could succeed.

power, and one of the larger size was able to go
into an engineer’s shop, baul out any piece of ma.-
chinery, and put it just where required. With loads
of 50 tons weight three engines were used, but
there was no difficulty in handling them. As to
the use of steam on tramways, there was first the
difficulty that the existing rails were not heavy
enough for steam traffic, and a heavier permanent
way would have to be used. He suggested the
possibility of using a road steamer or other traction
engine which should run on the causeway and not
on the rails, so that the strain due to the traction
might not come on the rails at all. And then there
came the great question of expense: the whole cost
of carriage on the Glasgow tramways, including
every item in his company's balance-sheet, he had now
succeeded in reducing to 9d. per car mile. He had
not yet succeeded of hearing of any one who would
do the same thing with steam. He still had hopes
that the Scott-Moncrieff (compressed air) system
might succeed. As to horses there was no real diffi-
culty with them generally, but where there was they
must just be taught to bear whatever we required
them to bear. The system of infrequent heavy
cars, alluded to by Mr. Crompton, could not, un-

 fortunately, be worked in this country; whatever
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st am or other system of traction was to be adopted ;y much more serious and expensive thing to keep a road
must be made suitable for the ordinary small cars | steamer idle than a horse, and it could not so easily
run at very short intervals. beset to all sorts of odd jobs. But with work suffi-
Mr. Cowper made some interesting remarks, | cient to keep several engines going in full and regular
illustrated by sketches on the black board, on the | employment, and with a stand-by engine to avoid
early history and construction of traction engines, | chances of interruption to the work, he believed
commencing with the type of 1769, of which the |that on such roads as those to which we are accus-
model is now to be seen in the museum of the Con- | tomed, or those described by Mr. Crompton, such
servatoire des Arts et Métiersat Paris. This model, | engines would do heavy haulage both economically
by the way, was one of those sent over here by the angl efficiently, in spite of their heavy first cost and
Conservatoire to the Loan Collection of Scientific | expensive wear of the tyres.
ﬁppmtu&, at South Kensington, three years ago. r. Henry Chapman remarked that from a number
r. Cowper considered that the position of the | of years’ experience in France of such engines as those
blast nozzle shown in Mr. Crompton’s diagrams | described by the author, and of others constructed
was certainly the right one; the kind of ‘‘pump”|on similar principles, he could fully confirm Mr.
action which the blast had upon the furnace would | Kennedy's statement as to the entire absence of
be greatly improved by lowering the nozzle in this | injury to roads from the action of their wheels. They
way, 80 as to increase the confined volume of air | had had no trouble with horses, The Thomson
upon which the jet acted directly at each discharge. | engine had done most excellent and important work,
In order to prevent noise from the exhaust, which| Mr. Crompton in replying said that they had

previously been done, the result would probably
have been different. He (Mr. Appleby) regarded
the hemispherical as a much better form for dredger
buckets than the semi-cylindrical form used by Mr,
Buckley. The hemispherical form had first been
used by Mr, Woodford for skips, and had then been
adopted by the Americans for their dredger buckets,
The Bull dredger was a similar apparatus to that
described by Mr. Buckley, but more simple, All the
earlier dredgers of this type required something to
push them down, but Mr. Bruce hit upon the idea
of using a hemispherical bucket divided into three
parts which met at a point, and this bucket had no
tendency to rise when the parts were closed together,
but cut its way into the ground. He had supplied
a Bruce’s dredger for use at Plymouth on a bank
which was dry at low water and only covered by 2 ft,
of water at high tide, Under such conditions an ordi-
nary dredger was not applicable, but the contractor
was ‘successfully using the Bruce excavator, which

was quite an avoidable evil, it was only necessary to
turn the exhaust into a reservoir which might serve

as an air vessel, and a practically continuous, noise- [ other plates below them an

less discharge would be obtained. He expressed
himself strongly convinced of the value of the
india-rubber tyres of Mr. Thomson’s engines, which
deserved a great deal more respectful attention than

eventually got over the difficulty about the wear of [ had a bucket 5 ft, in diameter taking 22 cubic feet
the tyres by taking means éby attaching wooden or | per lift. The apparatus was worked by a crane

in other ways) to pre-| mounted on a barge which was left on the mud when
vent the rubbing of the tyre itself upon the tread, | the tide went down. At present only 300 cubic
letting the inevitable wear take place on some cheap | yards were being cleared away per day by this
and easily renewable intermediate material. He | plant, as they were short of barges to remove the
was very glad to be able to corroborate Mr. Muir- [ spoil, but this would soon be remedied, when they

head’s statement as to the trustworthiness of the

had been sometimes given to them.

Mr. Brown (Newcastle% said that he had taken
the chimney off a road roller in Newcastle and de-
stroyed the noise of the exhaust entirely by an ap-
paratus in principle such as that mentioned by Mr,
Cowper. But the noise made by the exhaust varied
greatly with the temperature of the atmosphere, and
possibly in India it might be so small that special'
means had not to be taken to prevent it, e had
travelled from Strasburg to Calais and back on a
small engine of Mr. Chas, Brown’s, of Winterthur,
and found that travelling north, in a cold season,
the condensing apparatus was necessary, while

native drivers. They employed Mahommedans,
who did not drink, and never had the least trouble
with them. Asto Mr. Buckley’s remarks ; the rates
of carriage in the Punjaub were¢ much higher than
in Bengal. It must be remembered, too, that the
figures he had put down represented the actual cost
of carriage in his case, which was one in which the
trains were not working regularly full, or under any

tions when the rates mentioned by Mr. Buckley
were paid. The great thing was to take means to
keep up the section of the tyre, and not let the
travelling back again in summer weather the engine | wear go beyond a certain moderate amount. A
worked quite quietly even without it, second # in. of rubber went very much quicker than
Mr. G. D. Hughes, Loughborough, felt very |a first.

sceptical as to some of the results given in Mr,| On the motion of the President, a hearty vote of
Crompton’s paper, He had had something to do |thanks was given to Mr. Crompton for his paper.

with the use of traction engines (with rigid tyres)
near his own town, and had found that the great
difficulty was with the roads, the injury to which was

VERTICAL-AcCTION STEAM DREDGER.

would do 600 cubic yards per ordinary working day.
The contractor, however, proposed to do even more
than this, and to remove 1200 cubic yards per
twenty-four hours, working day and night. The
cost of the plant employed would be about 600/, for
the excavator and crane, 600/. for the barge, and 300/
for sundries, or say roughly 1500/, for plant capable
of excavating 1200 cubic yards per day. This would
compare closely with the figures given by Mr,

large regular contract, which latter were the condi- | Buckley in his paper. The advantage of the hemi-

spherical form for the bucket was very great ; there
was no necessity to use a rod to push it down, and
when working at considerable depths this was a
great gain. When using the Bruce excavator in
soft mud the bucket brought up a full load, in fact,
it was found that some mud ran over as it was raised
to the surface ; when working in hard mud, the
bucket did not come up quite so full, In his own
practice he was accustomed when employing the
Bruce excavator to work with a light chain which

The next, and last, paper read was one by Mr. R. | gave way in the event of any undue strain coming

something fearful. He was fully corroborated on | B. Buckley, of the Public Works Department, | on the apparatus, it being far preferable to break
this latter point by Mr. Arthur Paget, who said | Bengal, ‘“On the Construction and Working of a | the chain than to carry away any part of the plant less

that legal means had had to be taken to stop the | Vertical-Action Steam Dredger.” This paper,
absolute destruction of the roads which was, in fact, | which dealt with an arrangement of vertical-action
taking place, and the engines had now ceased run- | dredger designed by Mr, Charles Fouracres, would
ning. But the injury, which no doubt was primarily | be unintelligible unless accompanied by its diagrams,
caused by the rigidity of the tyres, was in this case [and hence we are compelled to defer its publication
greatly aggravated by an altogether improper |until next week, the demands upon our space pre-
arrangement of biting pieces on the wheels, which | cluding our giving the necessary room to it in our
practically turned the engine into a ‘‘ digging ma- | present issue. We may, however, mention that
chine.” Mr. Hughes added that he did not see how | more than six years ago (vide pages 213, 379, and
the materials of the tyre could make much difference | 382 of our fifteenth volume) we

easily repaired. The first excavator or dredger of
the kind dealt with in the paper had been made by
Bull for sinking cylinders, and there were many
instances in which the Bull and the Bruce exca-
vators had been successfully used for this purpose.
The smallest he had made had a bucket 3 ft. 6 in.
in diameter, while the largest he had heard of had
a bucket 20 ft. in diameter, and raised 20 tons of
EEOI[ per lift, The larger the buckets the less was
the proportionate loss of time in handling the appa-

to the wear of the road, and feared that this wear |ings showing the Fouracres' dre

would put all Mr, Crompton’s calculations wrong.
Mr. Stephen Alley said that as consulting engineer
to the Vale of Clyde Tramways Company, he had

had a good deal of experience in the use of Messrs, | some of the points raised in the discussion on Mr, | been described by Mr.

Hughes’ engives on the lines, At first they had a
good many small breakdowns, but more experience
had put these right, and they were now working
continuously without any trouble. He quite believed
in the future of steam on tramway lines, The Board
of I'rade rules had really been a great assistance,
instead of a hindrance, to the use of steam by com-
pelling manufacturers to bring their machines to a
very high state of perfection,
Professor Kennedy said that he had had a good
deal of experience both in the construction and the
ractical working of the engines spoken of by Mr.
1(?J:-«:mzuptcn:n. In regard to the three points of noise,
frightening horses, and injury to roads he could
gpeak positively. The noise, whether of gearing or
exhaust, was not at all excessive. The horse difli-
culty was enormously exaggerated ; during a number
of years' working they had very seldom any trouble,
and never any serious accident, while any little
trouble they occasionally had was mostly due to
carelessness or neglect of the man in charge of the
horgse. 'There was abgolutely no injury to the roads,
the flattening of the rubber distributed the pressure,
and therefore the pull over so large an area, as to
bring about a state of things quite different from
that existing where rigid tyres were used, Butinorder

that such a system as that described by Mr, Cromp- | Mr. Fouracres’ dredger was an ingenious one, but |in soft

ton might be remunerative it would be ecssential
that arrangements should be made for insuring a
regular traffic, and a traffic of full loads, It was a

gubliﬂhed engrav-
ger in its earlier | ratus, and the better was the penetration of the
form as employed on the Sone Canal works, and a | buckets in the material to be raised.
reference to these engravings and the descriptive| An inquiry was then made by Professor James
particulars accompanying them will render clear | Thomson as to whether the apparatus which had
Buckley was suitable for
doing dredging work in shallow water in Demerara,
where large flats have to be dealt with and where
many owners are dredging these flats to open up a
communication with the sea.

Next Mr. Brown, of Renfrew, criticised the figures
given by Mr. Buckley in his paper. These figures he
remarked did not include the cost of moving the

Buckley’s paper.

Before the commencement of the discussion Mr,
Buckley made a few remarks as an addition to his
Kz.per. The statement made in his paper that in

r. Fouracres’ dredger there was * very little wear
except on the cutting edges of the bucket scoops” |
had been found to be scarcely correct, There was, |

in addition, a considerable wear on the axes of|dredger, which if taken into account would ma-
buckets. Since his paper had been written he had | terially increase the total. The Fouracres dredger
fgcewed details of the cost of dredging in the|he considered valuable for use under certain con-
I'hames, the cost per cubic yard dredged amounting | ditions, but not so good as the ordinary dredger for
to 4.405d. for working expenses, 0.988d. for repairs, | regular work where hard material had to be dealt
and 2.37d. for interest and depreciation, or a total of | with, Modern large dredging machines were capable
7.76d. per cabic yard. It was to be borne in mind, | of dredging 500 cubic yards per hour in soft ma-
however, that this cost was incurred for work that | terial, and in the case of one machine lately the cost
was to a great extent done intermittently, and |of working had been but 14d. per cubic yard, this
which thus involved a much greater expenditure for | including the cost of moving dredger but not repairs.
working., In cases where it had been possible to | It was difficult to compare the pe;formﬂ.nces of ma-
carry on Thames dredging constantly, the cost was | chines working under different conditions: thus a
about the same as on the Tyne and Clyde. Mr. | machine em loyed in a harbour worked under con-
Buckley then showed, by means of a neatly con-|siderabledifficulties. The performances of dredgers
atruc!:ed working model, the action of Mr. Four- | working on the Clyde and Tyne was not comparable
acres’ dredger. with those machines employed in India or on the

At the conclusion of Mr, Buckley’s remarks, and | Thames. Inthe latter case soft material had to be
explanation, the discussion on his paper was com- | dealt with, and some of the Clyde dredgers if run
menced by Mr. C. J. Appleby, who observed that |fast could raise 1000 tons per hour when working
stuff. The scoop dredgers were, however,
had said, valuable for use in some situations
where ladder dredgers were not applicable.

Mr, Easton remarked that he had employed Bull

that it appeared to have been schemed without any |as he
reference to what had been done in the same direc-

tion before. Had the designer known what had
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excavators in depths of 50 ft. to 60 ft., and that
they worked successfully without requiring a rod to
secure penetration, the weight of the buckets being
sufficient, Mr. Buckley then replied to the dis-
cussion, The hemispherical bucket had, he con-
sidered, only a trifling advantage over the semi-
cylindrical form, and he did not see why a hemi-
spherical bucket not held down should penetrate
better than a semi-cylindrical bucket under similar
circumstances. In all scoop dredgers acting by
weight the performance was better the larger the
buckets, but in those in which the scoops were held
down by rods the difference due to size was not so
noticeable, By the use of the rod or spear cutting
was enforced, and a certainty of action was thus ob-
tained. As regarded the cost it must be remembered
that in India the cost of coal was from three to five
times greater than here. The steel teeth (to which
reference had been by Mr. Brown) Mr. Fouracres
proposed to employ only when very hard ground had
to be dug. Such teeth were used on a dredging ap-
paratus called a *‘ spider” which had been described
to the Institution some years ago. The real diffi-
culty in working large dredgers on the scoop plan was
the canting of the hull of the dredging vessel when
the scoop was swung round. The remarks made by
Mr. Easton referred only to soft material when the
weight of the scoop was sufficient to secure penetra-
tion. After a few remarks as to Milroy’s excavator,
Mr. Buckleyconcluded by stating that theadvantages
of the form of excavator he had described were
specially noticeable when dealing with semi-hard
material.

A vote of thanks to Mr. Buckley having been
propoged by the President and carried unanimously,
1t was then announced that in consequence of want
of time on the present occasion, the reading of the
paper still remaining on the list, namely that ¢ On
Plate Rolling Machinery,” by Mr. Edward Hutchin-
son, of Darlington, would be postponed until a sub-
sequent meeting. The President next proceeded to
submit to the meeting resolutions expressing the in-
debtedness of the members to those who had done
so much to render the Glasgow meeting a success.
These resolutions were as follow : That the thanks
of the Institution be given to the Lord Provost and
Corporation of the city for the use of the Corpora-
tion Galleries for the purposes of the present
meeting, and for the facilities afforded for the meet.
ing ; to Mr. Robert Mansell, president of the ln-
stitution of Engineers and Shipbuilders, Mr, Jamie-
son, the chairman to the Council of that Institution,
and to the general committee for their cordial invita-
tion, and their very hospitable arrangements for the
entertainment of the Institution ; to the proprietors
of the various works in Glasgow and neighbourhood
open to members, for their kindness in inviting the
members to visit their works, and for the arrange-
ments made for their visit ; to the authorities of the
Caledonian, North British, and Glasgow and South-
Western Railway Companies for their kindness in
arranging special facilities for enabling the members
to visit the works open for examination ; and to the
honorary local secretary, Mr. Millar, for the
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VisiT T0 GREENOCK.

At Greenock the party of visitors were received
by Provost Lyle, Baillies Brymner and Shankland,
Councillor W. B. Macmillan, and the town clerk
Mr. MacCulloch, while Mr. Blackmore, of the firm
of Messrs. Rankine and Blackmore, Mr. John Hastie,
and other engineers of the district, aided in showing
the different works. The greater number of the
visitors first went to Messrs. Hastie’'s works, where
one of Mr. John Hastie's water-pressure engines
with variable stroke was shown in operation, the
engine being employed lifting various loads to show
the action of the adjusting cam, which worked most
satisfactorily. From Messrs. Hastie’s works the
party was then conducted to the Glebe Sugar Re-
finery belonging to Messrs. Lyle, where they had
the opportunity of examining the process of sugar
refining. This process includes first the dissoly-
ing of the crude sugar in boiling water, then the
filtering of the solution to remove mechanical im-
purities, and a subsequent filtration through animal
charcoal to render it colourless, then a concentration
of the solution in vacuum pans, and finally
separation of the crystallised product from the solu-
tion by treatment in centrifugal drying machines.
The process of reburning the animal charcoal and
the arrangement for packing the refined sugar in
casks were also shown, these latter including a series
of what we may term —for want of a better name—
jolting tables, on each of which a cask in the process
of being filled can be placed and subjected to a
violent jolting action which of course shakes down
the sugar.
| From the Glebe Sugar Refinery some of the
party proceeded to Messrs. Caird’s works, some to
the works of Messrs. Steele and Co., while others
proceeded to inspect the completed Garvel Parxz
Graving Dock and the adjoining extensive dock
works which are now in progress, under the direc-
tion of Mr. W. R. Kinniple. We hope on some
future occasion, when the works are furtheradvanced,
to give a complete account of these docks; mean-
while we may remark that they are of very con-
siderable size and importance. An interesting
feature in connexion with the works is the extent
to which the excavations are being performed by
the aid of Dunbar and Ruston’s steam mnavvies,
several of these machines being employed and doing
excellent work,

EXCURSION TO INVERARY.

Friday last, the 8th inst., was devoted to a pleasure
excursion down the Clyde, through the Kyles of
Bute and up Loch Fyne to Inverary, at the invita-
tion of the Institution of Engineers and Shipbuilders
in Scotland, who had kindly chartered the special
steamer Iona for the occasion. Altogether a
party of 560 assembled on board the Iona, and
the excursion was a most enjoyable one, the weather
fortunately being favourable, and the whole of the
arrangements excellent. It is not our duty here to
speak of the charming scenery of the Clyde and its
adjacent lochs, but we must say a few words re-
 specting two large blasts .which Messrs. Sim, the

valuable services rendered by him in carrying out lessees of the Furnace and Crarae granite quarries
the arrangements, and in promoting the success of had kindly arranged to fire at the time of the

the meeting.

Iona’s arrival opposite the mines. The Crarae and

These resolutions having been put separately to t]5‘:.11?:15:1.{:& quarries are situated on the western bank

the meeting, and carried by acclamation, were re-

the Corporation of Glasgow, Mr., Jamieson on
bebalf of the Institution of Engineers and Ship-
builders and on behalf of the railway companies,
and Mr. Macfarlane on behalf of the proprietors of
works thrown open to the members, while Mr.

sponded to by Treasurer Hamilton on the part of :a.nd eight miles distant from Inverary.

of Loch Fyne, and are respectively about ten miles
The
‘granite obtained from them is of a very hard
description, and is used principally for paving setts,
while the débris is now being used for macadamising.
Formerly the stone was gotby employing the ordinary

system of small blasts, but in 1852 Mr. William

Millar responded to the well-earned compliment  Sim introduced the plan of employing large blasts

paid to himself. Mr. Jamieson then proposed a vote
of thanks to the President, Mr. Robinson, for his
conduct in the chair, and in doing so referred to the
great ability, tact, and judgment with which his
duties had been performed. 7This vote having been
warmly accorded, a brief reply by the President
brought the meeting to a conclusion.

As on the previous days, alternative excursions
had been arranged for the afternoon of Thursday,
the choice In this case lying between a visit by
special train to Messrs. Denpy and Co.'s marine
engineering and shipbuilding works at Dumbarton,
where a luncheon bad been provided for the members
on their arrival, or a visit by ordinary train to
Greenock, where various engineering factories, to-
gether with dock and harbour works, were thrown
open to inspection, Of Messrs. Denny and Co.’s
works, which were visited by a large party, we gave
some particulars on page 114 of our last number.

fired by electricity and arranged to displace enor-

mous quantities of material. This mode of working

' has proved so successful and economical compared
|

with the former mode of procedure, that it has been
continued to the present time, some very large
blasts having been fired.

The proceedings on Friday last included the
firing of two blasts, one of nearly three tons of powder
at the Crarae quarry, and one of five tons at the
Furnace quarry, and both we are glad to say were
thoroughly successful, that at the Furnace quarry

being especially so. At the Crarae quarry the
mouth of thé mine was situated 95 ft. above the
quarry floor, while above it the rock rose to a height
of 75 ft. 'The mine ran horizontally for a distance
of 53 ft. from the face of the quarry, and at this
point there was a perpendicular sinking 5 ft. deep,
a powder chamber 6 ft. long being run inwards from

the foot of this short shaft,

the |

and so many

The line of least re-!

sistance between the powder chamber and the
quarry face measured 60 ft., while at a depth of
10 ft. below the floor of the mine was a natural
dividing seam or sole. Under these conditions a
displacement of 50,000 tons of material was ex-
pected if the powder worked down to the level of
this dividing seam, as was probably the case.

In the case of the blast at the Furnace quarry
the mouth of the mine was situated at a height of
100 ft. above the floor of the quarry, the rock
rising to 90 ft. above it. The mine ran inwards
horizontally for a distance of 65 ft., but at a point
40 ft. from a face a lateral branch was made for a
short distance, and in this branch a powder chamber
was formed, this being done to bring some of the
powder near some natural dividing seams. At the
extreme inner end of the mine a branch was made

to the right, and in this branch another powder
chamber was formed, the total charge of 5 tons
of powder being thus divided between two chambers
instead of being all in one place as in the case of
the Crarae blast,
tons to 100,000 tons of material was expected from
the Furnace blast, and the result of the explosion

A displacement of from 80,000

was magnificent, the whole upper part of the face

of the quarry appearing to heave upwards and out-

wards. In the case of neither blast was the noise of
the explosion great, nor were there signs of any
fragments of rock being thrown to any considerable
distance. The blasts in fact appeared to do just
what they were required to do, namely, to throw
down into the quarries enormous quantities of stone
detached from the hill side. Messrs. Sim are cer-
tainly to be congratulated on the success which
attended their operations.

The blasts at the two quarries having been
witnessed, the Iona proceeded to Inverary, where
the Duke of Argyle had thrown open the grounds of
Inverary Castle to the visitors. A short stay having
been made at Inverary the Iona returned to Glasgow,
calling on her way at Wemyss Bay and at Greenock,
at which latter place a special train was in at-
tendance to take back to Glasgow those of the
visitors who desired to shorten their voyage. Alto-
gether, as we have said, the arrangements for the day
were excellent, and the excursion formed a most en-
joyable finale to a meeting which will long be re-
membered by those who took part in it.

Wenow, in conclusion, append brief notices of some
of the chief engineering establishments andiron works

| visited in the course of the meeting. Glasgow and

1ts neighbourhood is so rich in works of interest,
of these were thrown freely open to
the visitors, that the chief difficulty with which the
members had to deal was how to so apportion their
time as to see a reasonable proportion of the es-
tablishments which they were so kindly invited to
visit. Just as the members were thus embarrassed

| by the number of works to be seen, so are we by

the number of works deserving description, for the
space we have available is limited, and hence we
have been compelled not only to curtail the number
of our notices, but also to condense the notices them -
selves. Under these circumstances we do not lay
the following short descriptions of works before our
readers asin any way pretending to be complete ac-
counts of the various establishments to which they
refer, but only as notices which: will give a fair idea
of the character and extent of the chief establish-

ments to which visits were paid.

SARACEN FOUNDRY, POSSILPARK—MESSRS.
MACFARLANE AND Co.

The foundry of Messrs. Walter Macfarlane and
Co., at Possilpark, one of the suburbs of Glasgow,
was the first establishment visited by the members
on the first day of the meeting. The business
of Messrs. Walter Macfarlane and Co. was com-
menced about thirty years ago in the old Brass
Bell Foundry, a small establishment in the Gal-
lowgate, adjacent to the time-honoured Saracin
Head Inn, from which the designation of the
works was derived. In the year 1863, the firm re-
moved from the Gallowgate establishment to very
much larger works which they had specially designed
and erected for foundry purposes in Washington-
street, almost exactly opposite the somewlas
classical engineering works known as the Vulcan
Foundry, which was for a long time the property
of David Napier, and subsequently of Robert Napier,
his distinguished cousin, In a very few years, how-
ever, the firm found the new Saracen Foundry in
Washington-street almost too small, and they then
acquired the Possilpark estate, embracing an a:ca
of about one hundred acres of ground in the norihe:n

WALTER



WORKS

OF THE STEEL COMPANY OF SCOTLAND, NEWTON, NEAR GLASGOW.
(For Description, see Page 130.)
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5000 inhabitants, In the

suburbs of the city, and on which there was the year 1873 the entire | which there is an important siding a short distance

a high reputation for such castings.

One of the

mansion occupied for many years by the late Sir
Archibald Alison, Sheriff of Lanarkshire, and author
of the ‘* History of Europe.” The erection of the
present works of the firm at Possilpark was com-
menced in the year 1869, and within the ten years
that have since elapsed the population of the dis-
trict has increased from twelve persons to ahout

establishment of Messrs. Macfarlane and Co. was
removed to Possilpark, and the buildings embraced
in the works—consisting of pattern shops, foundry
sheds, warehouses, drawing offices, &c.—now cover
an area of some ten acres. The works are most con-

from the extensive locomotive works at Cowlairs

In ordinary times Messrs. Macfarlane and Co. give
employment to about 1200 hands, Their manufac-
tures are to a great extent of a very special class,
being chiefly sanitary and architectural castings, and

veniently situated on the Glasgow and Helensburgh | in not a few cases they are highly artistic produc-
branch of the North British Railway system, with | tions in cast iron, the firm having, as is well known,

most important branches of the manufacture carried
on at the Saracen Foundry is the production of rain-
water pipes, which are turned out in enormous
quanties and In a great variety of forms, from the
plain cylindrical pipes to highly artistic patterns.
The works consist wholly of one-story buildings,
and are composed for the most part of a series of
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STEAM CRANE WITH SELF-ACTING BUCKET AND GRAB.

CONSTRUCTED BY MESSRS. PRIESTMAN BROTHERS, ENGINEERS, HULL.

(For Description, see Page 136.)
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29 ft. spans separated by ranges of columns. The

. arrangement is such that any one department can
be extended at pleasure, while the successive
departments are so disposed that the work always
proceeds in one direction towards completion,
Thus, commencing on the south side, there follow in
succession the moulding, dressing, and painting
departments and stores.

On the occasion of their visit the members of
the Institution were received by Mr. Walter Mac-
farlane, who first explained the general plan of the
works, the organisation of the office department,
&e., and then conducted the visitors to the foundry,
where the process of casting rain-water pipes was
witnessed. Messrs. Macfarlane cast these pipes on
green-sand cores, the cores being formed on core
bars by the side of which a  in. wire 18 laid, On
the core being finished this wire is withdrawn,
leaving a hole from end to end. No chaplets are
used, but at the middle of the length of the core on
the upper side there is inserted a piece of wire which
projects above the core by an amount equal to the
thickness of the pipe. When the core is laid in the
mould this wire bears against a corresponding sup-
port in the mould, and so prevents the core from
rising. The pipes are cast horizontally, and when
the metal is poured, steam soon begins to issue from
the hole at each end of the core. After a little has
been allowed to escape, the workman plugs up each
end of this hole with sand, and a few seconds later
there is a mild explosion, and with a sharp puff the
steam thus imprisoned blows out the greater part
of the core of the pipe, leaving very little to be sub-
sequently removed by hand.

The quality of the castings produced is admirable,

If the article
to be produced is straight, these plaster patterns are
used directly to form a mould, in which an iron

i especially designed for the purpose.

pattern is then cast., If, on the other hand, the
article has to be curved, or if —as is the case with
| some classes of work—the pattern has to be curved
[to allow for contraction, the plaster-of-paris models
are used to produce a mould in which a lead pattern
lis cast. This lead pattern having been curved as
desired, 1s then 1n its turn used to procure a mould

in which the final iron pattern is cast. Of course for a.

number of articles ordinary wooden patterns are

| used, and the collection of patterns of all kinds which
Messrs. Macfarlane possess is extraordinary, and
this notwithstanding that it 13 their practice to
clear off annually all patterns out of date. In addi-
tion to examining the pipe founding, the visitors had
full opportunities of seeing in progress a great variety
of the works in iron, such as ornamental castings of
all kinds, staircases, conservatories, railings, sanitary
casings, &c., for which the firm is noted.

HYDE PARK LocoMoTiVE WORKS—MESSRS. NEILSON
AND Co.

The business now carried on by the firm of Messrs.
Neilson and Co. dates as far back as the year 1836,
but as a separate and special branch of the engineer-
ing trades in the Glasgow district the construction
of locomotives does not date back so far, but
probably about thirty-five years. For a long time
the works were In Hyde Park-street, close to the
harbour of Glasgow ; in the year 1860, however, tke
firm laid out at Springburn, in the north quarter of
the city, entirely new works upon an extensive scale,
and exclusively for the manufacture of locomotive

and throughout the foundry are numbers of neat{engines. The buildings were forthwith commenced,

special contrivances for the production of the parti-
cular class of work turned out. Aninteresting depart-
ment 18 that devoted to pattern-making, many of the
patterns, such as those for gutters and cornices, being
made of plaster-of-paris produced by the aid of profile
plates used on a kind of rough planing machine

and in the year 1862 the business was entirely re-
moved to Springburn. The works at Springburn were

 designed by Mr. Neilson and his then partner, the late
At the end of 1863 Mr. Diibs se- |

Mr. Henry Diibs.
vered his connexion with the firm and started the

establishment known as the Glasgow Locomotive

Works, for carrying on the same branch of business
He was succeeded in his position as managing partne
by Mr. James Reid, who has been closely connected
with locomotive engineering almost from its earliest
days in Scotland —first with Messrs. Scott, Sinclair,
and Co., Greenock, then with Messrs, Neilson and
Co., Glasgow, and afterwards with Messrs. Sharp,
Stewart, and Co., Manchester.

Since the works were started they have been so
very much extended at various times that they are
about double their original size and productive
power. Consisting almost exclusively of one-story
buildings, the works now occupy an area of about
nine acres, and have been most carefully and sys-
tematically laid out. We this week give on page
124 a plan of the works which will explain their
arrangement much better than any verbal de-
scription.

Referring to this plan it will be seen that the
works consist mainly of a series of parallel one-
story shops separated by rows of columns, and
disposed in two groups with the stores and boiler-
house between them. The pattern.making shop
and foundry, as well as the pattern stores, are, as
will be seen, detached from the main blocks. Un-
fortunately, as we have already stated, the space at
our disposal will only permit of our noticing briefly
some of the features of the works. In the smithy
the extent to which stamping is carried out is
especially noticeable, some excellent work of this
kind being done. Amongst other things we noticed
some sections of small locomotive wheels, consisting
of the crank portion of the boss, four spokes and a
portion of the rim, the stamps leaving merely a thin
web between the spokes, which was afterwards
slotted out. In the smithy also is one of the radial

steam hammers swinging round a central standard,
which we illustrated and described on page 331 of
our first volume, this hammer being used for
“ dabbing” on the outer ends of wheels, spokes, and
similar work,

The machine shops contain an excellent plant o
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special tools adapted for locomotive work, amongst
which may be mentioned some very heavy milling
machines, and two ‘* quartering” machines con-
structed on Mr. Reid's plans, and illustrated by us
on pages 484 and 485 of our nineteenth, and pages

324 and 328 of our twentieth volumes respectively., |
Multiple tools are largely used ; thus the machine)

for planing the ends of coupling or connecting rods
is capable of acting on both ends of four rods at
once, the planing machine for locomotive frame
plates has no less than fifteen tools set side by side
at 3 in. pitch, and the drilling machines for boring
the tube holes in tube plates have six spindles capable
of adjustment to suit the pitch of the tubes. We
have referred to the heavy milling machines, and we
may add that milling is largely resorted to and the
plant includes some good machines for the manu-
facture of milling cutters and twist drills. The
shafting in the various shops is driven by vertical
engines directly coupled to it, there being a separate
engine for each line of shafting. The engines are
non-condensing and steam is supplied by a range of
boilers of the locomotive type. In the erecting
shop at the time of our visit, there were amongst
other work a number of metre gauge locomotives for
the Indian State Railways in progress, and also
some large bogie tank engines for the Lancashire
and Yorkshire Railway. The visitors were also
shown at work a compressed air tramway locomotive
on Mr, Scott-Moncrieff’s system which Messrs.
Neilson have been lately constructing. We may
probably have something to say of this engine on a
future occasion.

Up till the year 1852, when Mr. Reid assumed
the position of manager in the old works in Hyde
Park-street, there had been 46 locomotives built

by the firm; and when he resigned that position |

in the year 1858, the firm’s running number was
1000 —referring, however, to land and marine
engines as well as to locomotives. At or about

the end of 1859 the manufacture of land and |

marine engines entirely ceased. Up till Midsummer,
1876, the firm had constructed, or had under order,
1780 locomotives, of an aggregate value of about
3% million pounds sterling. The number of loco-
motives constructed by, and at present under order
with, Messrs., Neilson and Co., is about 2500. In
the year 1875 there were 117 engines turned out;
in the following year the number was 114; and
in 1877 it rose to 123. In busy years the number
of work-people employed by the firm runs up to
as many as 1500, and in one year the hands all told
numbered 1565. When certain returns were made
up three or four years ago for the Locomotive En-
gineers’ Association, Messrs. Neilson stood at the
top of the list as to the number of hands employed
in locomotive works, these hands forming, indeed,
about one-seventh of the whole of the locomotive
engineers in the United Kingdom, not including
those in the employment of the railway companies,

NortH BrITISH RAILWAY LocoMoTIVE WORKS.

These works, which have recently been very con-
siderably extended under the direction of Mr, D.
Drummond, the present locomotive superintendent,
and in accordance with the most recent practice,
are situated at Cowlairs, about one and a bhalf
miles from the centre of the city. They are chiefly
devoted to the repairing operations for the whole
of the North British Company’s system, the greater
number of the new engines being built by private
firms. The stock of engines belonging to the various
raillways now comprised in that system was 316 on
August 1, 1865; and the total stock at the lst of
August current was increased to 497, of which 170
are six-wheeled coupled goods engines with 16-in,
cylinders, 103 are six-wheeled coupled with 17-in,
cylinders, and 32 are six-wheeled coupled with
18-in. cylinders, None of these existed at the time
of the amalgamation of the original Edinburgh and
Glasgow Railway with the North British system,
which dates back, we believe, some twenty or
twenty-five years. The present records of the North
British Railway Locomotive Department miention
1842 as the year in which engines were first built at
Cowlairs, the locomotive superintendent being then
the late Mr. William Paton. (It was in the preced-
ing year that the Edinburgh and Glasgow Railway
was opened for public traffic.) The engines first
turned out werethe “ Hercules” and the *‘Sampson,”
which were specially built to work the heavy incline
leading up the tunnel from Queen-street station to
Cowlairs ; but they were disused in 1847, when the
stationary engine and rope were again brought into

operation, I

We give on page 125 of the present number a
plan of the Cowlair’s Works, which will explain

several shops being given in our engravings. On the
occasion of the visit to the works last Tuesday week,
the visitors first entered the erecting shop, this
being an exceedingly fine shop, with three bays, each
filled with hydraulic travelling cranes similar to those
introduced by Mr, Stroudley at the works of the
London, Brighton, and  South Coast Railway Com-
pany, at Brighton. In these cranes the lift is made
by the direct pull of the rod of a piston working in
a hydraulic cylinder, the supply of water under pres-
sure being supplied by a set of pumps on each erane.

From the erecting shop the visitors were con-

the flanging of the backplate of a firebox casing by
a new hydraulic flanging machine made by Messrs.
Brown Brothers. In this machine the plate to be
flanged is forced down through a ring die of suitable
form by means of a corresponding block or plunger
attached to the rim of a powerful hydraulic press.
The work done is excellent, as was shown by a num-
ber of boilers in progress in which these machine
flanged plates were used. Mr. Drummond has the
back and front plates of his firebox casings flanged
to a 6-in. radius, so that the work is very heavy, and
it would be almost impossible to secure by hand
labour as good flanging as is performed by the ma-
chine, to say nothing of the difference in cost, and
the less chance of unequal strain being put upon the
| plate owing to the whole of the flanging being done
| at once instead of in a series of successive heats.
We may remark here that the boilerwork turned out
at the North British Railway Works is excellent
throughout.

The department next visited was the turning
shop. This forms part of the older portion of the
works, but the machines which it contains have all
been thoroughly rearranged and classified, and
they include some excellent tools. A portion of the
shop is divided off and set apart for brasswork,
the plant in this department including a very handy
American lathe. Adjoining the turning shop are
the spring-maker’s shop, the grinding shop, and
boiler machine shop, while parallel to them is the
smithy, all these departments being well laid out.

The finest shop in the works, however, is the
new carriage and wagon shop, this being 600 ft.
long by 242ft. wide, and consisting of seven
parallel spans only separated by rows of columns,
Two of these spans, for a length of about 200 ft., are
set aside for the sawmill, which is fitted up with an
excellent plant of modern wood-working machinery
—chiefly by Messrs. T. Robinson and Son, of Roch-
dale—specially adapted for railway carriage and
wagon work, We may mention that the shafting
in this department is driven by ropes, these ropes
being in one case employed in the same manner as
a twisted belt, to communicate motion from one
shaft to another at right angles to it.

Our space will not permit us to enter here into
any notice of the special features of Mr. Druinmond’s
practice, although there are many points about his
engines deserving special notice., Of some of
these, however, we have spoken on former occa-
sions, and of others we hope to treat when
illustrating other engines made from his designs. At
present we need only add that the Cowlairs Works
afford good evidence of their having being re-
modelled with great judgment, while the new de-
partments are excellent examples of modern work-
shops. The total number of workmen employed in
the Cowlairs locomotive shops is 1639, the greatest
number so employed at any one time being 1688.
Over the whole of the shops on the company’s
system there are now employed 2653 hands, as
against 2691, the greatest number ever in the com-
pany’s seryice at one time,

Engines Built at Cowlairs since 1862,

Arens Numper of Locomotive
1862. Englznes. Superintendent.
1863 2 w- Si Bl‘uwni
1864 6 S. W. Johnson.
1866 3 svis 2 . W. Hurat.
1867 11 ]

1868 13

1869 16 L

%ggg %g Thomas Wheatley,
1872 29

1873 40

1874 22

1875 13

ig;g ig } D, Drummond.
1878 15

their arrangement and extent, the dimensions of the [ which were visited by a very large

THE WORKS OF THE STEEL COMPANY OF SCOTLAND,
The works of the Steel Company of Scotland,
party of the
members on the afternoon of Wednesday the 6th
inst., are situated at Newton, about six miles from
(Glasgow, the works adjoining the Caledonian Rail-
way, with which they have siding communication.
On arriving at the works the visitors were first
entertained at a luncheon, at which the chairman of
the company, Mr. Charles Tennant, M.P., presided,
and they were then conducted through the works
under the guidance of Mr, James Riley, the general
manager.
The works, which occupy altogether about 30 acres
of ground have been laid out for the production of

ducted to the boiler shop, where they were shown I steel by the Siemens open-hearth system, and their

general arrangement is shown by the plan which we
give on page 128 of the present number. The melt-
ing house is 500 ft. long by 100 ft. wide, and will
ultimately contain eight 6-ton, and eight 12-ton
furnaces, of which all but two of the 12-ton furnaces
are alreadyconstructed. The furnaces are all arranged
in a single row along one side of the melting ghop,
the ingot pits being in front of them. The ladles
which receive the metal from the furnaces run on
rails laid at right angles to the line of the furnaces,
the ingot moulds being disposed in straight lines.
In the central part of the shop ample provision is
made for the lifting of ingot moulds, removal of
ingots, &e. The gas producers are arranged in groups
parallel to the line of furnaces, there being 96 gas
producers arranged in groups of four to each stack.
Beyond the gas producers are the coal bunkers,
served by lines of rail as will be seen from the plan.

Having seen an ingot weighing 94 tonsrun in the
melting shop the visitors next inspected the forge
and rolling mills, In this department all the re-
heating furnaces are Siemens’ gas furnaces. and
their arrangement, as well as that of the steam
hammers and rolling mills, is shown in our plan.
The forge plant includes three 5-ton hammers, and
a fourth is in process of construction., In the roll-
ing mill department extensive alterations are now in
progress, and the plant will shortly be much ex-
tended. At present it consists first of a 26-in. re-
versing mill driven by a fine pair of compound
engines, of which we gave a two-page engraving in
our number of April 4 last, which we described at
the time (vide page 274 of our last volume), second,
of a large reversing plate mill, and, third, of a
14 in. two-high train not reversing. The engine of
the mill last mentioned is about to be used to drive
a sheet mill, while another plate mill with a re-
versing engine is in process of erection. Besides
this, an 18 in, three.high train for bars and angles,
and a 10-in. sheet mill are expected to be started in
the course of about a couple of months,

The 26-in. reversing mill is employed in rolling
rails, deck beams, and heavy angles, and last
Wednesday week it was shown producing 9-in. by
73-n. deck beams. The Steel Company of Scot-
land have made the production of these deck beams
and similar sections in steel a specialty, and they
are turniug them out in excellent style. Although,
as we have already stated, we have fully described
the engines which drive this 26-in. mill, yet we may
repeat here that they have two high and two low-
pressure cylinders 31 in. and 50 in. in diameter re-
spectively with 5 ft. stroke, and they are worked
with steam at 120 Ib. pressure, supplied by boilers
of the locomotive type. The engines were con-
structed by Messrs. Miller and Co., of Coatbridge,
from the designs of Mr. T. Williamson, the work’s
manager of the Steel Company of Scotland, and
they are an exceedingly fine job. The engines are
coupled to the mill direct, but it is, we understand,
the intention to add gear arranged so as to enable
the mill to be driven at a slower speed than the
engines, and used for plate-rolling when necessary.

The mill plant includes the usual heavy shears
for plates and scrap, rail-ending, and straightening
machines, &c,, the general arrangement of these
machines being shown by our plan on page 128.
The company are largely engaged in the production
of steel plates for shipbuilding, as well as heavy
angles and other sections for shipwork, the present
output, including rails, being from 3000 tons to
3500 tons per month. We may mention that a
portion of the steel used in the new torpedo vessel
Polyphemus was made at the Steel Company of
Scotland’s Works,

Besides the mill, the works include a steel
foundry, and some good examples of cast steel pinions
for rolling mills produced in this department were
shown on the occasion of the recent visit, There
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are also an iron foundry and a set of repairing shops,
including smithy, machine shop, &ec., and last, but
by no means least in importance, a testing shop and
large laboratory. In the testing shop the visitors
had the opportunity of witnessing the fracture of
gsome test pieces, and of examining a variety of
gsamples showing the good quality of the material
produced.

MEessrS. DiiBs AND Co., GLASGOW LOCOMOTIVE
WORKs.
These works (which were prominently noticed in
ENGINEERING about a dozen years ago) date back
to the year 1864, when the erection of the buildings
was commenced. Mention has already been made
of the fact that the senior partner of the firm was for
a number of years managing partner of the firm of
Neilson and Co., Hyde Park Locomotive Works, in
the designing and construction of which he played a
prominent part. In designing the works now under
notice, and which are situated at Little Govan, in
the south-eastern suburbs of the city, and close by
Govan Iron Works, Mr. Dibs set out with the de-
termination to erect a locomotive engine factory
which should be second to none, either at home or
abroad, for its facilities for carrying on a large
trade in that particular branch of engineering to
which it was to be devoted. In that respect it
has shown that it would be very difficult to
surpass it. The first engine left the establishment
on the 1st of May, 1865, and by the month of
November, 1867, the firm had sent out 200 locomo-
tives. Ever since they started the works have
turned out engines at the rate of fully 100 per annumn,
or practically two per week. By midsummer, 1876,
the firm had built nearly 1000 engines, of which
109 were sent out during the preceding year to their
respective destinations, including several home rail-
ways, and others in Russia, India, Spain, New Zea-
land, South America, and Sweden, andrepresenting
a value of about 250,000/. From July, 1877, to
July, 1878, the period embraced by the firm’s
financial year, there were turned out no fewer than
120 finished engines, chiefly large and powerful
main line locomotives. That was certainly the
largest make in any one year. Including orders for
some forty-five engines now in hand, and which
may be set down as work secured for nearly six
months, the total number of engines on the books
of the firm is 1290. At present there is in the em-
ployment of the firm about 1240 hands. Since the
death of Mr. Diibs, rather more than three years
ago, the business has been carried on by the re-
constituted firm and now consisting of two sons of
the decased, Mr. Lorimer, commercial manager,
and Mr. G. G. Copestake, who was brought up with
Messrs. Sharp, Stewart, and Co., under the present
President of the Institution of Mechanical Engineers,
and is the manager-in-chief of the designing and
constructive department.

TaE NorTH BRITISH IRON WORKS AT COATBRIDGE.

In spite of the attractions of the steel works at
Newton, a considerable number of members last
Wednesday week joined the excursion to Coat-
bridge, where the first works visited were those
of Mr. Thomas Ellis, the well-known North
British Iron Works. These works, which were
started by Mr. Ellis nearly twenty years ago,
on a very limited scale, seem to be in full
work in spite of the dulness of business generally,
and are turning out nearly 2000 tons of finished
iron per month. Within the last few years Mr.
Ellis has added wire-drawing to the manufacture of
merchant bars, which was formerly his -chief
business, and this formed one of the most interest-
ing parts of the work going on during the afternoon.
The works contain over thirty puddling, scrapping,
and reheating furnaces (including one puddling
furnace with mechanically worked rabbles), with
one forge train and four other mills, including that
used for wire. All five mills were at work. One
of the small finishing mills was working 4 in. round
bar, in 70 ft. lengths. Both two and three-high
rolls were in the train and the bar was finished With
11 passes in about 50 seconds, This was driven by
a horizontal geared engine working at 130 revolu-
tions per minute. Another mill was turning out
24 in. round iron in lengths of about 25 ft. This
was worked by a horizontal engine, acting direct, and
running at 68 revolutions per minute, and finished
the bar in 14 passes in about 120 seconds. A third
train was working flat bars 14 in. by 4 in., and about
15 ft. Jong through small three-high rolls, and
finished the bar in 35 seconds with 17 passes.
This mill, and that used for wire-making, were

worked by a vertical engine having two cylinders
inverted side by side, with the flywheel between
them, running at 100 revolutions per minute. In
the train used for wire-making, each pile was rolled
into a coil of wire of No. 4 B.W.G. diameter, and
400 ft. or 500 ft. long, in one continuous operation.
The end of the rod as it passed through one pair of
rolls was carried back through the next, then back
again through the next, and so on, so that at one
time the bar was making seven passes simulta-
neously, lying on the floor in long loops—which
required very considerable skill in handling—be-
tween each. The end of the wire was led away, as
soon as it had made its last pass, to a rough drum,
set in motion by a separate steam engine, and coiled
on this as fastas it came from the rolls. The whole
time occupied by the operation from the first entry
of the pile to the rolls until the finished coil was
taken off the drum just mentioned, was 80 seconds,
on one occasion considerably less. Each coil
weighed about 56 1b. All iron intended for wire is
first rolled in this way to No. 4 W.G., and then
carried to the wire-drawing house, where it is drawn
cold in the usual fashion. The number of passes
through the drawing-blocks (of which there are 18
sets, with drums, &ec., complete) depends of course
on the intended diameter of the wire, 7 draws being
sufficient to reduce the No. 4 to No. 18 B.W.G. 1n
diameter. Not the least interesting part of the
work in pregress was the action of the mechanical
puddler above referred to, a design of the Kirkstall
Forge at Leeds. The arrangement of this apparatus
18 exceedingly simple. It is of a type which has
now been brought into somewhat extensive use, both
here and abroad, and it is designed for working
two rabbles, one on each side, and consists essentially

of a large lever vibrating always in the same vertical

plane, placed above the furnace, and giving motion
by wvertical links to two smaller ones, one over-
hanging each side of the furnace, Each of the links
occupies the centre of a hollow cast-iron column,
capable of turning about its own axis, an arm on
this column carrying the fulerum pin of one of the
two upper rocking levers. The joints are so arranged
that the column, carrying with it its lever, can be
turned round at will without interfering in any way
with the continuous vibration which the latter is
receiving, A hanging link from the outer end of
each of the two upper levers carries a double hook
in which lies a cross-pin attached to the rabble.
This machine has been at work for two years, and
Mr. Ellis professes himself well satisfied with it,
stating that he would put down others of the
same kind if he were adding just now to his puddling
furnaces.

It should be added that the members were very
hospitably entertained to lunch by Mr. Ellis.

GARTSHERRIE IRON WORKS, COATBRIDGE.

On the occasion of the visit to Coatbridge on
Wednesday week, these famous works were also
thrown open to inspection. Considering the amount
and varied interest that hovers around the Gart-
sherrie Iron Works, and the eminent family of the
Bairds, so long occupying a foremost position in the
Scotch iron trade, a very bulky volume would be
required to embody what might fitly be said
regarding them ; on this occasion, however, we can
only afford space for a very meagre sketch of the
works.

The gigantic business now carried on by the well-
known firm of William Baird and Co., as iron-
masters, began some forty years ago; but as coal-
masters it began as far back as the year 1816. The
founder of the family was Alexander Baird, farmer,
of Kirkwood, near Coatbridge, and in the parish of
Old Monkland, He leased Woodside Colliery, near
Dalserf, which he worked, in addition to his farm,
for several years prior to that just mentioned ; and
in that year, when his son William was twenty years
of age, he set him to superintend Rochsolloch
Colliery, near Airdrie, of which he had taken a lease.
Some ten years afterwards a number of other
mineral leases were taken, including that of the
coal and ironstone of Gartsherrie, on which estate
the firm, embracing Alexander Baird and three sons,
William, Alexander, and James, had no fewer than
six pits in full operation by the year 1828. Resolved
on starting as ironmasters, they had their first blast
furnace in operation in May, 1830. That, it may be
remembered, was just at the time when the hot-
blast invention was coming into practical use. By
the year 1839 there were eight blast furnaces in full
operation at Gartsherrie ; and by the year 1842 the
Gartsherrie Iron Works, embracing sixteen furnaces

in two parallel rows of eight each, were practically
complete, in a great measure as they now stand.
It is related of the late Mr. James Baird that he
contributed much to the successful management of
the works by his improvements on the hot-blast
invention, and on the blowing engine first erected at
the works.

Mr. Alexander Baird, Sen., the founder of the
firm, went out of the business in the year 1830, and
died in 1833 ; and William, along with four of his
brothers, formed a partnership under the style and
title of William Baird and Company. In the year
1840 two other brothers were admitted as partners,
The late Mr. James Baird was the last remaining
brother in the firm, and at the time of his death
there were left three nephews as the only partners
in the firm, and since then even two of those have
been numbered with the dead, one of them being
Mr. Alexander Whitelaw, M.P. for Glasgow, whose
lamented death occurred only a few weeks ago,
while he was still in the prime of life.

As their business progressed at Gartsherrie, the
Messrs. Baird found it necessary to provide for 2
large supply of minerals within easy reach for use in
subsequent years; and accordingly around Coat-
bridge they acquired a number of very wvaluable
leases. They eventually extended their business
connexions into Ayrshire, where they secured, near
Kilwinning, a very large area of mineral lands, more
especially the Eglinton coalfields. On a portion of
the ground thus acquired, they erected eight blast
furnaces, which along; with their new mineral
fields, the Bairds carried on under the style of the
Eglinton Iron Company, though consisting of the
same partners. In subsequent years they «xtended
their business in Ayrshire by purchasing the Blair
Iron Works (consisting of five furnaces, and since
discontinued), Muirkirk and Lugar Iron Works. and
lastly, the Portland Iron Works, near Kilmarnock,
Including their Gartsherrie and Ayrshire works,
Messrs. Baird and Company are the owners of no
fewer than forty-two blast furnaces, of which seven.
teen are 1n active operation, ten of which are at the
(artsherrie establishment. Of course it must be
borne in mind that several of those which are out of
blast are of somewhat antiquated type of construe-
tion, and are not likely again to be blown in. Taking
the whole of the iron works owned by the firm,
they have a making power of about 300,000 tons of
pig iron per annum; and in one year during the
recent busy times almost that entire quantity was
produced.

During recent years Messrs. Baird and Co. have
given a great amount of attention to improvements
in ironmaking, more especially in connexion with
the question of the economy of fuel. Three of the
furnaces now in blast at Gartsherrie have been
closed in at the top without the original height
having been increased, and a considerable amount
of economy has been the result, all the hot air
stoves on that side of the works being heated with
the gas taken off, As in other cases, raw coal is
used as the fuel. We need not at present even indi-
cate the method employed, as we hope to be able on
an early occasion to give an illustrated description
of it. In passing, we may mention that the work of
closing in the tops of at least two other furnaces is
in progress. It may also be mentioned that both at
the KEglinton Iron Works and the Lugar Iron
Works the system of taking off the furnace gases has
made decided progress.

Messrs. Baird and Company have in recent
years taken some very extensive mineral leases in
the Kilsyth and Twechar districts in Stirlingshire,
on which they are now making large demands.
They are, we believe, the most extensive manufac-
turers of coke in Scotland, the supply of coal for
the purpose being got from the famous beds at
Kilsyth. When in full operation, the works of this
most enterprising firm give employment to about
9000 workpeople. At their works at Muirkirk the
firm make a considerable quantity of bar iron.

We must postpone until next week our notices
of several of the other works visited by the members
of the Institution of Mechanical Engineers during
their recent meeting at Glasgow,

WESTPHAL'S COMPOUND ENGINE.—~The compound
engine on Westphal's system, of which we gave engravings
on pages 510 and 511 of our last volume, is, we understand
now employed in driving four centrifugal pumps at the
Oderbruck drainage works, near Angermiinde (Prussia).
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