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The obvious defect of the presem joint is the impossibility, of preventmo
the movement between the mﬂ aud thu fishing au.x‘faces, however well the
plates may be’ bolted up. ‘ - '

This movement must be due as much to tendency on the part of the

joint plates to buckle as anything else, and it “would therefore seem that the

only means of getting over this weakness would be to give the p}ate greater
depth and thickness towards the centre, but no doubt- the bridge  principle,

. which ‘has not been adopted- hitherto, would ‘be -an exira sourcé of streno'th

28.

29.

London, Bnghton a,nd South Coa,st Raﬂway

The present joint is a satisfactery one, as far as it goes, but I thmk it

. might probably be improved ‘if the fishplates were lengthened and six bolts
were used instead of four, as by so doing there WOlﬂd be a larger bearing

arca between the fishplates and the rail; and to “this *extent, it would, -in
my opinion, make the joint work be;ter, and keep. it effective longer -than
with the present fishplates. ‘ L i
The only drawback to the. la.tter ~umg(,stlon is the mcreabed spacing
that would be entailed between ‘the two sleepers, and T question very much
if the extra benefit obtained from the longer ﬁbhplates wouid not be lost

by the increased bearing.

Lond_on, Tilobury and Southend Railway.

30 and 31. Midland Railway.

It would be an improvement if the ﬁshlng a,ngie were 20 degrees (as
in British standard - section of rail) ; also if the plates were shorter, say
17 inches, so’ that the chairs on each ude of .:_Jomts might be brought closer
together, \ :

A furté;er improvement Would rebuit fmm 'ohe me of 12 or 13im,
timbers on each side of joint. Bri 0, L

Deeper and stiffer fishplates—as uhown on. drawmo No. 31—are propased
to be used. L

32 to 34. North Eastern Railway (York).

‘The experimental joint shown on drawing 33 has been lard down two years,
and that shown on drawing 34 about 6- -months, aud 50 far ‘the. resuits have
been satisfactory. . | :

 Twelve-inch sleepers “on each ‘side of suspended joints would be a great
advantage, but unnecessary for. the apan or bridge joints - shown on drawings
33 and 34. i

The defect of the present joint is ‘its weakness, which results in the
wear of the fishplates and parts of the rail in contact therewith, camsing
the joint to become loose, and so destrovmo the continuity of the surface
of the rail during the passing of vehicles over it. This leads to shogks at
the on-going ends of the rails, increasing in severity as the wear increases.
The ' shocks loosen the on-going aleeper* and render the rails more lable

to fracture near the joint.
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During the last four years, of the broken rails reported to me 60 per
cent. of the fractures had taken place within four feet of the joint; and
of the rails that broke at the on-going half 70 per cent. of the fractures
were within four feet of the joint.

The conditions I should lay down for an ideal joint would be —
(1) The prevention of any up and down motion of the rail ends whilst

vehicles are passing over them. : _

(2) Sufficient elasticity to prevent hard riding over the joints, and to bring
them into uniformity with the rest of the rail.

" (3) The least expensive method of obtaining the above results.

35.

In the supported joint we are experimenting with, the rail is allowed
full freedom to expand, contraet or creep, and I am of -opinion that the
many failures of supported joints have been camsed by the support being
attached to the rail, which when the rail creeps, carries the attachment with
it, and interferes with the road bed.

North Staffordshire Iiailwafy.

We have tried vsriéus kinds of jointé, notably the joint chair -and clip
fishplates, but we have found in 'practice that the latest system is the best.

36 and 37. South Easterzf?and Chatham Railway.

On the South Eastern section the ordinary middle ¢hair is used upon
each side of the suspended joint, as shown on drawing No. 36.

On the Chatham section the joint chair is used under the joint. The
chair is secured to the rail with two through joint bolts.

Previously to the introduction of these joint chairs great difficulty was
experienced in keeping a top on the road. '

Since their introduction there has been a great improvement in this
respect, pointing to the fact that joint chairs do strengthen the road and
at the same time minimise the creep. :

Caledonian Railway. . 7

The necessity of there being a gap to allow of expansion results practically in
there being a “step,” this arising by depression at the ends of the rails with the
load. This “step” is accentuated by unequal- wearing of the rails at their ends.

An ideal joint would be one of étren‘gth equal to the other parts of the rail ;
ahd everything points either to a continuously supported joint, or to-a lessening of
the lengths between the points of bearing oneither side of the expansion gap.

Then the importance of having the bearing surfaees perfectly and continuously
tight fitting cannot be over-estimated ; and the bolts should be of the most
improved description, without tendency to get slack.

- (lasgow and Souf.:h Western Railway.

The defect of the ordinary type of joint might be: overeome by a heavier
sleepering at the joint and also by laying the joint sleepers closer, together with
stronger and sufficiently long fishplates to transmit the load from the rail through

the fishplates on to the sleepers or chairs adjoining.
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40. Great North of Scotland Railway.

An inquiry made of the various Railway Companies in 1898 as to their
preference for deep or ordinary fishplates received numerous replies, the great
majority giving preference to the ordinary fishplate, ma;ny _having tried the deep
fishplates and given them wup. :

An objection to the ordinary fishplate 3omt (and one’ for Whlch it is difficuls
to suggest a remedy) is that if the bolts are tightly screwegd, as they ought to, be,
so that the fishplates may act as a proper support to the ré,ils there is the risk of
the expansion of the rails being prevented during sudden i mcreases of temperature
and of ‘the rails being in consequence displaced by the heat. '

To avoid this risk our practice is to slightly slacken _the bolts previous to the ,
hot weather setting in, so as to provide for the free eXpééﬁﬁon of the rails in hot
weather, but this necessarily renders: the fishplates lebs effective for - properly
supporting the rails at the joints. : : L

An ideal joint, in my opinion, would be one that Whale effectively prOVIdmo
against an undue deflection, either vertlgaHy or laterally, }Qf the f&ﬂs. would &lbO
permit of the free expansion and contra,ctlon of the ralls LA ;

41 and 42. Highland Railway. : .
I prefer, for the running road, a suspended joint. We only use the JOlIlt chair
(shown in Drawing No. 42) in yards and cross-overs, to-save cutting of rmls, and

on bridges with longitudinal beams carrying the rails,

43 to 45. North British Railway.
The present form of joint, while extremely c@nvement and bmtable is lacking
n stiffness, both vertieally and horizontally.
The best form of joint is got by a compromise between the \nxpended and the
supported form. : .
Drawings No. 44 and 45 show three forms of such ]ant with whlch I have
been experimenting. )2

In the first, guard chairs are shown ; but the arrangement with ordinary chairs
is -exactly similar. A number of these joints, near Edinburgh, give every satistaction.

I consider the third form of joint, viz., that with a b}gema‘x steel pla,te the best. -

The points to be aimed at are :— ,
(1) That the fishplates be made practlca,lly equal m atrencrth to the ralls
they are connecting. : ‘ 3
(2) To minimise the strain on the bolts. e :{s, :
(3) That the joint have as much lateral strencrth as the unbroken rail.
(4) To prevent the creeping of the rails. :

46 to 48. Great Northern Railway of Ireland. 7
T have tried many kinds of rail joints, both supported and suspended, but

none of them have given such satisfaction as the system [ have introduced of
placing a timber, say 9ft. long, or ordinary 10in. x 5in. sleeper, in a'longitudinal
position under the rails either under or over the ordinary transverse sleepers
as shown on Drawings No. 46 and 47. ;

[ find this system makes ‘the best S and assistance to our ordmary

fish joint. :
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49. Great Southern and Western Railway (Ireland).

* In an-idedl joint—
(1) Its strength and stiffness should be equal to’that of the' rail itself.
(2}"Wi@h wear, these qualities should deteriorate no faster for the joint than
for the rails which are joined. ~

The prachcal difficulty of obtaining perfect fitting of the ﬁshmd surfaces
of both rails and fishplates is an inherent defect which cannot well be avoided.

50. Midland Great Western of Ireland.

51. Midland Ra,ﬂwa.y Northern Countles Commxttee
In the presem:e:sysbemwf Joint,. the : ﬁshplates are too.short.

Four fishbolts in a rail joint are not sufficient. I have been using six
bolts ' with  good results. i '

In order to brmg the ﬁbhplates close to: the jaws of the chau‘s a small
plece is cut out of the ﬁshplate (clip ﬁshplates are used).

The rails used are 60ft. long, and break joint. The result has been highly
satisfactory. s

All ‘the Companies use bull-headed rails, with the exception of the Midland
Great Western' (of Ireland) Railway, which uses‘a flange rail.

The South Easﬁernand ~ Chatham Company use a suspended joinﬁ on its
South  Eastern- section Dn}y G

The Highlend Raﬂway ‘uses a suspended ;}omt for all running roads,
but not for yards. : ;

&11 other Compames use the su%penéeci 30111% exclusively.

: SUEPORTEB' JOINT.

The South Eastern and Cha@ham Compa;ﬂy ‘use 8 supported jomnt on its
Chatham . Section. .

At theiipresent '!gime;-it ‘is considering @ new"standard joint for use over
both.:sections: .of  its Jine. - -

Thinks that joint chairs strengthen" the road and minimise creeping.

The Highland Railway uses a supported joint for yards, cross-overs, fmd
on bridges with 1cmfrztudmal timbers.
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SPAN J'OINTS

The Great Northern, London and South Western, North Eastern, and the
North British Companies send drawings of span Jomts which they are testing
experimentally. :

The Caledonian "and ‘the - Glasgow and South VVestern Companies also
mention, with approval, some form of span joint.

DEFECTS OF THE PRESENT JOINT.
The defects' in' the - ordinary: 'suspendedr—“' joint to which  attention is
called are :— ks 23 ¥ £ :
(a) The fishplates are 00 weak ; they should be de&pgr and thicker.

(b) The fishplates are too short, and afford msuﬁicmnt bearing area of the
fishing surfaces, :

((c) The fishplates do not properly support the ra.ﬂs When bolts are slackened
to provide for free expansion of rails m hot Weatner

(d) It is difficult to obtain and mamtam a perfect ﬁt of the ﬁshmg surfaces
(¢) There is too much strain on the ﬁsh bolts.
(7) Four fish bolts are insufficient. ety

(¢9) Sleepers are not close enough at the ]omts,

(k) The joint is not so -strong.as the wrail =

(i) Creeping of 'rails is vm)t’PWVen‘ted; .

SUGGESTED IMPROVEMENTS.
To remedy the above, the following suégesﬁbns have been advanced :—
(k) Strengthen the fishplates by making t'he'lrixfi""thicker and deeper.
({) Lengthen the fishplates. ¥ 7 ‘
(m) Use stronger bolts. -
(n) Use six bolts instead of four.

(o) Increase the clearance between fishplate and rall t0 +5in., so as ‘to gwe
greater latitude for tightening. up after . wear. '

(p) Use special- chairs on ‘each ‘side of joint.

(¢) Use special timbers, 12 or 13ins. wide instead of ordinary sleepers on
each side of the joint.

(r) DBring.the sleepers or timbers closer together at the joints.

(¢) Place longitudinal sleepers under the joints, in addition to the ordinary
transverse sleepers.

() Let the rails. break joint.

(u) Use longer rails, and thus, fewer joints.
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CONCLUSIONS.

From the above it would appear that while there exists a diversity of
practice as to detail, there is a preponderance of opinion in favour of a suspended
joint. '

Tt is evident that were it mot for the necessity of making provision for
expansion and contraction, a joint could be fitted up without difficulty that would
be as strong as the rails; and an ideal joint may. be described as one, which,
while equally strong as the rails, would also provide against undue deflection of the
rails either vertically or laterally, and at the same time permit such expansion
and contraction of the rails as may be due to changes of temperature. '

An encjuiry into the subject of joint construction must, as a matter of
necessity, involve consideration being given to:—
(a) The stipp(;\rt on ‘each side of the joint
(b) The design of the fishplates.
(c)' The means of securing the fishplates to the rails.

(a) The support on each side of the Joint. _ :

With either a suspended or a span joint, cross sleepers or timbers will be
required on each side, and in most cases chairs overlying the sleepers or timbers ;
and to meet the difficulty of shortening the span of the joint in consequence of
the keys in the chairs abutting against the ends of the fishplates, the bases
of the chairs may be cast extending underneath the rail and the carry of the
joint reduced.

(b) The Designs of the’ Fishplates, . - - _

These are various, but preference seems to be given to short parallel plates
‘held in place between the top and bottom tables of the rails by four steel bolts
and nuts ; deep fishplates have been used in many instances, but have now been almost
entirely discarded on account, it is said, of their being a bad fit.

: A pair of parallel plates to a joint, considered as a girder, will not, owing
to want: of depth, give a strength equal to that of the rail, but this desirable
end can he attained by using deep fishplates, clearly pointing to the desirability
of a deep fishplate being designed that will give the necessary strength, and at
the same time. be a good fit. A :

There are 'é\}\_number of special forms of bridge jbints advanced which
deserve careful consideration, particularly that introduced by Mr. Bell, and the

Bonzano joint.

A distinctive joint, that of Messrs. Holmes, Hart and Watson, where the
ends of the rails themselves are shaped to form a. splice joint united by bolts
and nuts demands full consideration.
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(¢) Means of securing the fishplates to the rails.
This part of the enquiry seems to me to be one of the utmost importance.

Considering an ordinary pair of fishplates fastened by four bolts and nuts,
in the past the holes in the web of the rails have either been oval or
circular. If oval, the holt may be nearly a fit in the vertmal direction, but if
circular the holes are usually fin. greater diameter than the bolts, and with
a rolling load passing over these, one end of the plates is depxebbed ‘while the
load continuing, depresses the other end, causing a continuous see-saw motion as
the wheels and trains pass over the joint, and from this consideration it would
appear that an oval hole in the rails is preferable to a cylmdmcal one. '

At the same time, with all bolts and bolt holes, Where provision is made
for expansion and contraction, there must be some more or 1ess room for play
left. : :

In the past the allowance for the expansion and contraction has been
made in the web of the rails; the play might be mitigated by making the bolts
on one side of the joint a tight fit, giving all the play to those on the other
side ; or why not make all the bolts through the web of the rails a fit and give
the allowance for movement in the fishplate holes ? :

Consideration should be given to the number of bolts and nuts, whether four or
six ; indeed, it seems well worth consideration whether the fishplates should not be
secured by means of five bolts and nuts.

Fishplates most frequently give way by buckling slightly at the joint, and to
prevent this, a centre bolt might be used for keeping the plates together at that
point, and the side bolts might then be made a perfect fit in the holes in the web of
the rail, the allowance for expansion and contraction being given in the fishplate holes.

~
As to the holes in the fishplates, consideration should be given, as to whether
these should be square, round, or pear-shaped ; or whether the plate itself should be
grooved to keep the bolt from revolving.

I trust I have made myself understood in my remarks on these various matters.
There is much to be thought of before we come to an agreement on a Standard Joint,
and I intend, after I have given the members of the Committee sufficient time to
consider the drawings and documents placed before them, to suggest a meeting to
discuss the various points raised.
I am,

Yours very truly,
/ ‘/El

G.N, A 144—75-5-05

To ﬂ 9 fu.&éw—ﬂ'bé‘ ﬁ;/
!
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