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bnilding iron and steel war shif,-. A sinilar, plant had since been
erccted at the shinyard of the Gorges et Chantiersde Ia Loire, at Pen-
houet, near St. Nazaire, illustrations of which were given, ae also of
anothor machino at Breet, whigh was now bema constructed from the
Anthor'a designs. Other applications of hydraulis pressure were

! then reforred to, such as for forging and stamping. The Authors

hold that the successful earrying out of hydraulio forxing would
nlvpelnil gready on the skill brought to bear in making the dies and
monls.

As tothe productive powor and cfficiency of machine-tools general-
1y, und the mode of increasing thom, tho Author observed that the
rost of manufaciuring depended upon tho productive powver of the
tools employed, ud upon the poseession of fucilitics for transporting
tho materint to and from them. _ Ample liing and trangporting ar-
rangements ghould be provided in all cases. At present a lurge

: amount of lifting was done by manual labour, in which there was

rootn for groat improvoment. Owing to thoe necessity hitherto of
asing belting ur gearing for working them, power-craues hud only
been applied to maciune-tools to a limited extent as & monns for ju-
ereasing thoir output  The Author pointed out that by tho muloption of
wortable hydraulic machine-tools n great vaving in floor-spuce night
e effected.  The introduction of hydraulic capstans hud practicaily
annihilated space in docks and railway-yards, and as the hauling of
agiven weight on & good rond required loss power than lifting it, an
extonded application of xuch machinery to engine-works was to bo
anticipated. Tho =uitability of thic system to increasing the output
of Inrge cngineering shupx and ship-yanls was evident. and safety in
lifting was ensured in hydraulic ex by the impossibility of work-
men putting on them a greater load than they were calculated to

ear, . )

My the third head, namely, the mereased productive power and
eflicieney obtainable by the employment of hydraulic pressure for
working mitchino-tools, the Author observed that so far as the prime
mover was concerned, the power necessary in a hydriulic system to
pnmp water into the accumulator was nearly always obtained fromn a
steatn-cngine: but even at this early stage the hydraulic system, by
tho use of tho accumulator, allowed of a considerable reduction in
the size of the motor. A comparatively snall prime mover running
continually, stored up sufficient energy to meet any sudden demand
fram cven the largest of the tanchines worked fromit: while, on the
other haud, the prime mover would have to be equal to this, This
defect was toa small extent met by the ure of fly-wheels, which were,
however, objectionable from their liability to accidents, and from the
straing to which tho shafting was subjected. From 200 to 300 blows
per minute had been obtained in hydraulio machines, and in machine-
tools and cranes the accumulator acted as a perfect safety-valve.
‘Then, for the transmission of power to points distant from the prime
movor, hydraulic pressure was the most cconomical. By the use of
hydranlic mains laid underground, all overhead shafting was dis-
pensed with. Under the present system lines of shafting, to a great
extent, regulated the position of the machines. In a recent case,
48,000 square feet were required with shal'ting, while 32,000 square feet
only were neccssuriy; when arranged for hydraulic transmission, Ia
thiz case the cost of all the roofing and flooring of « building 300 feet
long, 53 feet wide, and 23 fect high wag saved. A pipo of 1inch bore
could transmit nearly 6 5 h.-p. at a very moderate velocity of water,
and a 2-inch pipe about 25 h.-p.  All danger from the use of belts an
}gulleys was avoided, and when once lnid 1n the ground it necded no

urther attention, e X

The next question was us to the suitability of hrdmulw pressurs
to actuating the tools. It had already been employed for slotting
and planing-machines, and its application to rotary machines might
even become as economical as any other. The simplioity and fewness
of partsin all hydraulic machine-tools wasa source of great economy.
In respect to the icul application of force through each indi-
vidual machine when performing such an operation us punching, the
mach 1 wasmoving at its lowest speed, and friction was at & mini-
i when most work was being done. Asm.n. hydraulic machines
consutned no _power except when actuaily doing work, white it was
not unusual_in a machine-shop to sce all tho shafting running in
onrder to drive & small tool at its extromity. With hydraulic mna-
chines it was immutorial whethor the machine was 2 feet or 2,000 feet
from the accumulator, only the exact 3u3ntxty of water necessary to
perform the operation was consumed. In conclusion, the Author
stated that apart from questions of economy attention might be
directed to several of the advantages arising fromn the application of
hiydraulic power to special cases, In riveting-machinery it rendored
1t possible in one and the same machine to closo the plates with o
steady pressure, to fill the rivet-hole without forcing the metal of the
rivets in between the plates, and to give the metal a sharp blow ; not
only could the heaviest machine be lifted, but the machines conld bo
attached to thewr work. In Xunchmg and sheating machinery much
greater acenracy was ensured from the perfeot control of the movin
punch or knife, whose descent could be arrested even after it ha
touched the plate. Stcel plates were less injured when dpuncheq by
steady hydraulic pressure. Hydraulic punching and shearing-
machines required no foundations, and could be readily taken an
board ship, thus saving much carrying to and fro of plates. It was
often desirzble to follow up the effects of & sharp blow by maintain-
ing 2 continued steady pressure. This was illustrated by the Author,
who described an** impact”’ sccumulator, and pointed out the differ-
enea of cffect of a nutnber of light blows as compared with one heavy
one in the case of hydraulic riveting. Similar conditions applied to
forging. The indirect advantages due to the uniformity of all the
work applied also to the flanging-machinery,and in fa.cttowc?thmc
passing through dies and blocks. He thoug'ht that even small firms
might find it advantageous to combine in the erection of a common

umping-station, and so :o obtain lmnny of the economical benefits

tte to carrying out operations on & largs scale. .

The second Paper road wason ** Stamping and Welding under the
Stoam-Hammer,” by Mr. Alexander McDonnell, M. Inst. C.E. 1t
wasobserved that the making of iron forgings under the steam-ham-
mor in moulds or dies of simple form had long been practised. They

d commonly been of scrap or fagotted iron, were often roughly
finished, and wuch heavier than necossary, requiring too much to be
taken off by planing or shaping to finish them. Very few forgings

ad been produced of a °°‘“Q, cated shape, or built” up of several
picces, under the hammer w

en common bar-iron was used. The
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steam-hammer had always been cmployed for welding in cox:{glo(ins
the rings of waggon-wheels, and in stamping wheels according to
the aystom of Mr. Arbel. So far as the Author was aware, littlo had
beon done to make smaller forgings, welding together foveral pieces.
He thought sutficient ¢care had not heen taken in the drawing oflice to
design forgings so that they could he stamped. and that proper pro-
cautions had not been observed by the wanuger of the works or the
foroman-2mith, to arrange the material, so that tha welus should be
made in the right way, the metal flowing in the right direotion to fill
tho mould, and the grain of the iron placed s0 48 to get tho greatest
strongth. Stamping in moulds gave a uniformity and accuracy which
afforded great advantages whero large numbers of similar oblects
were made.  ‘Tho Author hiad carried out the system of stamping and
wolding carriago and waggon iron-work for soine years at the Inchi-
coro Works of the Groat Southern and Western Railway of Ireland.
He contrasted the cost of stamped forgings as compared with forgings
by hand, thowing that for the thore complicated forms, tho f{urmer
rrocess wns the cheaper. Although for some purposes the steam-
mmmer was uocessary, ho bolicved muny forgings would be better
made by hydraulic forging-presses. Finally, ho explained the method
of making stamped forgings, by giving a detailed account of the man-
ner of forging & number of differcnt urticles, which had been seleoted
as fair sunplesof torgings of enrringe: and waggon iron-work.

Meeting on Fob. 13th., Mr. Brunlees in tho Chair. A paper read
was o *' The Degign and Construction of Rgmlrmg-b'hpwnys for
:}"l'\)ms." by Mr. ‘. B, Lightfoot, M. Inst. C. E., and Mr. John

ompson.

After referenco te the first introduction of cradles on roller by the
Iate Mr, Morton, of Icith, in the year 1819, n description was given
of a modorn slipway, cmmf»le of dealing with vessels of about 2,500
tons gross weight, and up to 300 feet in length. Four scctions were
dealt with in detail, viz,, tho foundations, the ways, the cradle, and
the hauling machinery, andallusion was made to the gradient, which
had generally to he determined by a consideration of the amouat and
value of taud at disposal, by the depth of water to be provided over
tho cradle, and sometimes by the natural slope of the ground.,

‘The foundations were described as not being difficult or expensive,
except in special eases, as the weight of tho vessel and cradie was
aproud over such a largo areaas to reduce the pressure per unit to &
very small amount. Piling was objected to unless the whole length of
the way was thus supported, &s it was itnportant to obtain uniformity
of bearing thoughout the entire_length in order to avoid excessive
local stresses. The cast-iron rails upon which the cradle travelled
were thenieferred to, and the method of taying and fixing them on
the timber-ways was explained. . A

With regard to the subinerged portion of the ways which usually
had to be put in place with the assistanee of divers, various proposala
for suortening the slip, and fo decreasing the exvense of construction
were dealt with. These were first, making the cradle, telescopic, 30
that when run out the several divisiong close up, while as soon as
hauling commnenced they d out to receive the vessel: and,
aecondly, enclosing the uplg:;r partof the slip within watertight walls
mvide\l atthe bottom witha gmr of gates. Both these systems had

n adopted by the Authors, but the latter were only applicable in
cases where there was a sufficient rise and full of tide. When divin
had to be resorted to, the submerged portion of the ways was firat o
all framed together on land, and the rails laid. It was then floated
ont over its final position, and sunk by layig on a sufficient weight
of stones, the ground having been previoasly prepared by d ng
an , levelling up with ballast. . .

The construction of the cradle wis next montioned. The timber
used was generally American oak, put together in the form of three
ribs, one at the contre and two at the sides, over the outer lines of
rails.  ‘The ribs were braced together and mounted on strong cast-
iron wheels with wrought-iron axles running in cast-iron_carriages.
Across the ribs were beaws of wood or iron cairying slidiug bilge-
blocks worked from the vessel itself Ploughs, stays and pawl-gear
were provided, as well as wrought-iron guides, for convenience in
placing the vessel. X X )

‘The hauling-up machinery was described as being now generally
actunted by wator-pressure, though in some cases, sngines with gear-
m% ware uge, especially in slipways for small vessels, ..

he Authors then detailed the working of a_slipway, mentioning
the preparation aud running dowan of the cradle, which sometimes
was petmitted 90 to 40 foct over the end of the ways, and the fleating
aon of the vessel, which wag guided by hawsers from the quay ot jetty,
and by tho cradle-guides. After hauling-up had commenoced, the
ship gradually Jettled down oa the keel-blocks, and the sliding bilge-
pieces bexnf run in in, it was drawn out of the water seated on the
cradle. In launching tho process was reversed. Two inatances were
then given of methods by which more than one vessel conld be taken
on a single s;(n{)wav at one time. 'The first was by means of hydraulic
presses placed under the keel of the ship. which enabled the weight
to bs transferred from the cradle to blocks supported entirely on the
gzound, 8o that by providing the cradle with swinging arms, it could

run down out of the way and preparcd for receivihg another vessel.
In the second method ( l‘hogngaon and Cooper's), two cradles travelled
on distinet sots of rails, with slightly different inclinations, so that
the vessel might be transferred from one to the other, according as
the two cradles were simultaneously hauled u%or lowered down.

Morton’s hydraulic hauling-gear, in which the links had to be dis-
connected at the end of each upward stroke, in order to take out a
length, and permit the ram to travel back and be reconneoted, was
then described ; and after pointing out the serious loss of time_occa-
sioned by this operation, the Anthqri&roceqded 0 show how, by im-
proved gear, loss of time was avoid, With this apparatus there
was no disconnecting of links, which merely trpvelluf up and down
the ways according as the rams_were on their outward or inward
stroke, congestion with the cradle being made by pawls attached
thei Li0, which geared with the links on_their upward stroke, and
slipped 50 soon as they were reversed. During the short time the
links wore stationary in reversal at top and bottom, water was ac-
cumulated under pressure, and given out when the rams travolled in
ong direction or the other.

" Reference wasmade to Massrs. Hayward, Tyler and Co.’s hauling-
ar al120 to that introduced by Maossrs. Day and Suinmers, the former
ing objected to on account of its cost, and the latter from the difi-




