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A new form of catchgempleyed fer detaching the engine from the

train, was described, it was stated to be managed with facility, ant}

at the same time Was perfectly secure.

The principal advantages of these engines were, he believed, the

economy in the consumption of fuel, and the increased adhesion of the

driving wheels (the weight upon them being upwards of 10 tons,
thus rendering the engine more effective in drawing heavy loads).
The expenses of repairs had also been much decreased by the im-

provements suggested by practice.

The following statement showed the comparative consumption of
coke at djfi‘erent periods, viz.~

For six months ending June, 1841, 9 2 ' 41 lbs. of coke per mile run.
January 1842, 86 , ,
June, 1842, 53'35 , ,
January 1843, 43 '2 , ,

March 7, 1843.

The PRESIDENT in the Chair.

His Royal Highness Prince ALBERT was elected by acclemation

an Honorary Member.

The following were halloted for and elected:——Frederick Willem

Conrad, as a Member; William Maxwell, James Johm Stevens,

Jacob Samuda, Edward Moseley Perkins, James Hall, Robert wn.

kins, William John. Macquorn Rankine, George Henry Birkbeck,

Edward Braekstone Baker, Shute Baxrington Moody, and Henry
Griesell, as Associates.

 

No. 596. “ On the causes of the unexpected breakage of the

Jeumels of Railway Axles; and on the means of preventing

such accidents by observing the Law of Continent}r in their con-

struction.” By William John Maequorn Rankine, Assoc. Inst.

0. E.

The paper commences by stating that the unexpected fracture of Fracture

originally good axles, after running for several years, Without any of Railw-ly

appearance of unsoundness, must be caused by a gradual deterioration A'Xles

in the course of working; that with respect to the nature and cause

of this deterioration, nothing but hypotheses have hitherto been given;

the most accepted reason being, that the fibrous texture of malleable

iron assumes gradually a crystallized structure, which being weaker

in a longitudinal direction, gives way under a shock that the same iron
when in its fibrous state would have sustained Without injury.
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The author contends that it is difficult to prove that an axle which,

when broken, shall be found of a crystallized texture, may not have

been so originally at the point of fracture, although at other parts
the texture may have been fibrous.

He then proceeds to show that a gradual deterioration takes place
in axles without their losing the fibrous texture, and that it does not
arise from the cause to which it is usually attributed.
From among a large collection of faggoted axles which had broken

after running between two and four years, five specimens were selected,

of which drawings are given, representing the exact appearance of
the metal at the point of fracture, which in each case oeourred at the

re-euteriug angle, where the journal joined the body. The fractures

appear to have commenced with a. smooth, regulerIy-formed, minute
fissure, extending all round the neck of the journal, and penetrating

on an average to a depth of half an inch. They would appear to have
gradually penetrated from the surface towards the centre, in such e
manner that the broken end of the journal was convex, and neces-

sarily the body of the axle was concave, until the thickness of sound
iron in the centre became insufi‘icient to support the shocks to which

it was exposed.

In ell the specimens the iron remained fibrous; proving that no
material change had taken place in its structure.
The author then proceeds to argue, that the breaking of these exlee

wee owing to a. tendency of the abrupt change in thickness where the

journal met the shoulder, to increase the effect of shocks at that point;
that owing to the method of manufacture the fibres did not follow the

surface of the shoulder, but that they penetrated straight into the
body of the axle; that the power of a fibre to resist a. shock being in

the compound ratio of its strength and extensibility, that portion of it

which is within the mess of the body of the axle will have less elus-

ticity then that in the journal, and it is probable that the fibres give
way at the shoulder on account of their elastic play being suddenly

arrested at that point. This he contends would account for the direc-
tion of the fissure being inward towards the body'of the axle, so that
the surface of the fracture was always convex in that direction.

It is therefore proposed, in manufacturing axles, to form thejournals

with a. large curve in the shoulder, before going to the lathe, so that
the fibre shall be continuous throughout; the increased action at the

shoulder would thus he made efficient in adding strength to the fibres
without impeding their elasticity. Se?eral axles having one end
manufactured in this manner, and the other by the ordinary method,

were broken: the former resisted from five to eight blows of a hom-
mer, while the latter were invariably broken by one blow.
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The vibratory action to which axles are subjected is then considered,

and it is contended, that at the place where there is an abrupt change

in the extent of the oscillations of the molecules of the iron, these
molecules must necessarily be more easily torn asunder; and that in

the improved form of journals, as the power of resisting shocks is

increased by the continuity of the superficial fibres, so is the destruc-

tive action of the vibratory movement prevented by the continuity
of form.

The paper is illustrated by five drawings, showing the section of
the journals of broken axles, and their appearance at the moment of

fracture.
 

Mr. York agreed with Mr. Rankine in several points, and stated, Mr. J. 0.

that since the last meeting he had made a series of experiments, Y°1‘k-
which confirmed his opinion relative to the vibration in solid railway
axles being arrested, When the wheels were keyed on tight. In all

such cases, where the vibration was checked, fracture would, he con-

tended, be more likely to ensue, but with hollow axles there was

very little difference of sound when struck, and no diminution of

strength after keying on the wheels; this he attributed to the regular

distribution of the molecules in the metal of the hollow cylinder.

Mr. Parkes coincided with Mr. York’s opinion, and he believed anarkes,
that hollow axles would eventually supersede solid ones, particularly

if they had sufficient rigidity for resisting flexure. Their faculty of

transmitting vibration more readily was in their favour ; it was well

understood that in pieces of ordnance and musket~barrels great regu-
larity of proportion in the metal was requisite, in order to insure the

equal transmission of the vibration, caused by the sudden expansion

of the metal at the moment of the explosion, and unless the vibration

was regular the barrel would burst or the ball would not be correctly
delivered.

Mr. Greener, of Newcastle, among other experiments,*‘ turned the

outside of a musket-barrel to a correct taper, and fixed tight upon it
at given intervals several rings of lead 2 inches in thickness; on firing
a charge of 4 draehms of powder he found that all the rings were
loosened and had all expanded regularly in their diameter.

It was a well-known fact that cannon seldom or never burst from
continuous firing; such accidents, unless they arose from peculiar

circumstances, generally occurred in consequence either of inequality

in the nature of the metal or irregularity in its distribution; to the

latter cause must be attributed the bursting of the “Mortier monstro”

* Greener “On the Gun,” 1). 157; and “On the Science of Gunnery,”
p. 242.
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