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the dbsti'uct_.iims? which will be experienced from |
snows on any of the other proposed routes north of
the latitnde of 856° will be much greater than [Paper re

apon the one under consideration, while upon the

ERICAN RAILROAD A

Olu Hollow Railroad Axled.
By J. E. McCoNNELL, of Wolverton.

- gineers.]
The solection of the tubular form of axle origi-

Jutter they will not _l'ae of so formidable a charac- | ion" fiom the knowledge, that with a con
ter as not to be 1'eaxd11y surimounted by a resort to 5idepab1y less weight of material in the form of

the proper means, without involving any very great tho tube, a
or unusual expense for the purpose, provided the

road is judiciously located and constructed,
To be continued.

A et
The Liverpool Deoiks.]

The docks now in course of construction, as!

wa leamn from the Liverpeol Mercury, at the ex-

treme nurth cud of the port of Liverpool, (the]

New York of Great Britain,) ave rapidly ap-
proaching eompletion. The Huskisson dock,
whicl is one of the largest in the world, is con-
atructed for the accommodation of ocean steam-
ships. The locks at the south end are finished.
The dock itself is ready to receive vessels, water
having becn let in at the last spring tides; and
workmen are ousy paving the pler and parts of
the quay, and constructing the locks at the north
end,” Large as the Bramly-Moor, Nelson, and
other of tue northern docks, finished in 1848, are,
they are outrivalled by this new evidence of what
the genius and enterprise of Liverpool can effi:ct.
The wilth of the east lock-gates is 80 feet, 10 feet
wider than the lock-gates of any dock hitherte
constructed at this port; the West lock-gates, 40
fuet. The water area of the dock, 14 acres 3,401
yards, with gquay-space to the cxtient of 1,122
yards. The water area of the east lock 1s 4,682
yards, with quay-space of 242 yards; the water
area of the west lock, 3,660 yards, with quay-
spice of 330 yards. No sheds have at present
bueen erected on the dock-quay, which is still in
an unfinished state; but sheds have been con-
structed on the lock-quay, where arrangements
have been made for unloading vessels and for the
reception of cargoes. A large space of the west
.end of the lock quay is set apart for a timber-
vard, and the remaining portion by the side of
the locks, will be used as the sites for sheds in
which to stow away dry goods, The total water
area of the wet-docks along the margin of the
Mersey, belonging to the corporation of Liver-
pool, is now 177 acres 3,684 yards, with a quay-
space of 12 miles and 1,412 yards; and of dry-
basins, an area of 20 acres 892 vards, with quay-
space of 1 mile 712 yards; making a total o’ 197
acres 4,576 yards of water area. and 14 miles 712
yards of quay-space; with a length of & miles
and 20 vards of river wall. Independently of this
larze extent of dock space, other docks are yet
to he formed, and excavations in reference to this
object are going forward.—The walls surroun ding
the Huskisson dock, as well as the north docks
which have recently becn constructed, and the
Normanlige towers, to serve as offices to the gate-
keepers, are built of granite, and combine con-

siderable beauty and neatness with extraordinary {-

darability and strength. _
 Red Kiver Kaft.

The removal of this obstruction has been again
advertised for -contract by the United States
Government, the former contractor having failed
to complete the work, and abandoned the enter-
prise. By a communication which appeais in the
National Intelligencer, it seems that the raft is 8o
formidable that its removal is thought impractic-
able. According to this writer, the great raft
was oviginally one hundred miles in length, and
not ten miles  of it “has ever been removed.
Through this whole
by an- imwmense aggregation of logs and trees,
which have to be dug up and sawed out., The at-
temut to remove this raft was abandoned many
vears ago, and a new route adopted for navigation,

by way of

much greater strength can be obtained
Lo resist torsion, deflection by pressurc or weight,
or concussion from blows. The resistance of &
solid system to deflection and torsion, increasing
in proportion to the fourth power of the diameter
(or the square of the sguare), but the weight 1n-
creasing only as the square of the diameter, two

solid cylinders, having the respective diameters of

4 and Hinches, or 1 to 134, will have a proportion-
atel weight of 16 to 25, or 1 to 11g, but a re-
sistance of 2566 to 625, or 1 to 2%4. Then, if a
hollow of two-thirds the diameter be made in the
larger axle, its weight will be diminished L3 (%4 X

12§ = 4-9 or 34 nearly), and its resistarce only

one fifth (3§ X 34 X 24 X 24 = sixteen-vighty-irsts,
or one-fifth nearly), and t+he comparison with the
smaller solid axle will then be 1 to 1}4 in dia-
meter, 1 to 74 in weight, and 1 to 2 in resistance,
veing double the resistance, with }¢§ less weight.
The use of hollow axles was trivd somo years
aco, but was not continued, the main objection
being, that there appeared a great difficulty o' in-
suring, by the particular mode of manufacture

adopted at that time, a suflicient uniformity of

thickness of the sides of the tube throughout, and
also of the soundness of material. The mode ad-
opted
semicireular cross section, which were welded
together with butt-joints, but with no internal
pressure, and with solid ends where the bearings
came. These axles, having no mandril or internal
pressure during the process of welding, were found
to be of a verv uncertain strength throughout the

axle, and the weakest point might be close to that

part where the greatest force or strain would be

aexerted.

'o overcome these objections, a mode of manu-
facturing railway axles has been introduced by
the writer, which, it 18 belioved, eftfectually ac-
complishes the object in view, gsecuring the utmost

strength with the least possible amount of’ mate-

rial, uniformity of structure of the iron, perfect
equality of thickness of material, and soundness

of manufacture,

extent the river is obstructed |

The plan adopted is as follows:—A pumber of

segmental bars of the best quality of iron arc
rolled to a section, so as to form, when put
together ready for welding, a complete cylinder,
fe. 1, about 14 times the diameter of the axle
when finished, the bars fitting correctly together,
so as to have no interstices, and overlapping in
such 2 manner as to insure a perfect and sound
weld when completed, as shown in fig. 1.

consisted of rolling two or three bars of a
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a proper welding heat; it is then passed Lhr‘mﬁ
a series of roellers B, B, fig. 2, which have cach 4
wandril of an egg form A, in the ceuntre of Lh;
circuiar opening, which are attached and support.
ed on the end of” a fixed bar, the bar being Armly
secured at tho opposite end, to resist the epg
pressute or strain during the process of rolling
The mandrils are made of cast-iron, chilled, fitiine
on like a socket on the end of the bar tQ %
shoulder, and they are secured by a s¢erew-nut 3:;;
that they are easily removed when required, ’

The motion of the rolls is so arranged, by a re.
versing-clutch on the shaft, that as soon as the
axle-cylinder has been dravwn clear through, the
motion is reversed, and the axle which has lbeen
drawn on the mandril-rod, is again drawn back
through the same openingsin the rolis; it is imme.
diately passed through the nest smaller groove of
the roll, with a decreased size of mandril, and
again reversed back through the same g:'eov,e in a
similar manner, and so ou through a series of
grooves in quick succession, each deereasing ipn
size, and consequently inereasing the compression
and strength of tae iron of which the axle is form..
ed, and by the last groove it i8 passed throuel it
is reduced to the proper diameter. At each Etime
it is changed {rom one groove to anotuer, the axle.
cylinder is turned by the workmen a quarter
round, S0 as to cquailse the pressure on every
part of its surface, to insure uniformity of the
compression of the iron, and thoroughly complete
a sound welding throughout every part of the
axle.

The specimens before the meeting showed the
sotndness and perfection of the manufacture, as
a proof of which, in every test applied, either by
blows on the outer surtace or by an immense
splitting pressure, by driving a mandril in the in.
terior, there has never been found in any one in.
stance a failure of tho weld, although the test has
been applied to pieces cut oll’ tho extreme end
where it might be supposed the welding of the
cylinder of the axle, from varioas causcs, would
not have 8o good a chance o' being perfect. '

The axle at this stage, after boing welded and
drawn down in the rells to the proper size, is
taken at once to a hammor, whero it is planished
between semicircular swages over its cutire sare
face. A small jet of water plays upon it during
this process, which enables the workman to detect
at once, by the ineguality of colour, any unsound-
ness in the welding. From tne hammer is i3 taken
to the circular saws, where it is cut accurately to
the length required, and rcady to have the bear-
ings formed upon it. |

On coming from tho hamwmer, the axle is found
to be perfectly clean both inside and cutside, the
scale being entirely rewnoved. "The ends are then
re-heated, and gradually drawn down by a ham.
mer to tho proper dimensions and formn of the
journals, & mandril bcing inserted in the end of
the tube during the process of hammering.

The formation of tbe journals can also be pro-
duced by a roling-machine, constructed of tables
the entire length of the axle, rolling transversely,
cach table being a duplicate of the other, and
matrixes of the axle when finished. Or in another
way, by two sets of rollers, each set consisting of
three rollers running vertically, being of’ the same
diameter, and driven at the same veloeity, furmed
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and s canal from thence into Red River above the | being put into the furnace until a welding heat is
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rafs, which is used to this day, This, however, is | produced,
upper | together, _ _ J
T der 1s thep placed In the furnace, and hrought to

also anpually obstructed by a raft at

the
L by v e

'tQE-__ bars are- then partially welded
and ‘the clip removed. The whole cylin-

proper distance apart from shoulder to shoulder of
the journals.

The manufacture of these axles has been in-
trusted to the Patent Shaft Company, and a great

amount of eredit is due to Mr. Walker, the manag-

ing partner of that flrm, for the very excellent
system he has adopted and carrjied out in the pro-
cess of manufacture.

As an illustration of the saving in dead weight,

{take, for instance, a railway employing 16,000

num. The weight of two axles of the solid de
scription finished, is say 6 cwt., and if replaced with

hollow axles of equal strength, the weight per ve-

higle may be redused 14 ewt.; this taken ovey



