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1 Claim.

This invention relates to railway rails and
joints, and has particular reference to improve-
ment in rails for use with joints of the so-called
“Headfree” type wherein loading cooperation of
the splice bars with the rails is solely hetween the
- upper, inner, rounded corners of the splice bars

and the head-web fillets of the rails and the
tops of the splice bars are “free” or have clear-
ance from the under sides of the rail heads out-
wardly of the head-web fillets thereof.

One special object of the invention is to pro-
vide a rail for Headfree type joints having all
of the advantages of Headfree rail as heretofore
produced and, at the same time, embodying a
novel head design tending to optimum freedom
from abnormal or unequal stresses, both during
production stages of rolling and cooling and
under actual joint assembly and service condi-
tions. )

Another special object of the invention is to
provide a rail for Headfree type joints having
the foregoing advantages and embodying a head
design such that all abrupt deflections as between
its different faces and especially regarding its
under contour, are avoided, whereby, as com-
pared with Headfree rail as heretofore pro-
duced, there is obtained a more even flow and
working or molding of the head and upper web
metal in rolling, a more uniform or better grad-
uated cooling, and a more regular texture with
finer grain and less fibre stress or stress concen-
tration in the metal of the head and the upper
web structure.

Another special object of the invention is to
provide a rail for Headfree type joints having
the foregoing advantages and which is charac-
terized by having larger than usual head-web
fillets affording larger than usual bearing areas

- for loading cooperation with the upper, inner
corners of splice bars, whereby joints between
the rails are sturdier and possess materially
longer than usual life.

Another special object of the invention is to
provide a rail and joint assembly of the Headfree
type according to which the generally enlarged
head-web fillets of the rails are confined between
planes which extend longitudinally of the rails,
which pass through the radial centers of the
head-web fillets, which intersect with each other
at or near the tops of the rails in the common cen-
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tral, vertical, longitudinal plane of the rails and .

which also intersect with the bolting faces of the
splice bars substantially in the horizontal plane
of bolting of the joint; whereby load forces im-
posed on the rails are resolved into resultant
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forces which act inwardly on the bar heads and
tend constantly and positively to intensify the
pinch of the heads of the bars on the head-web
fillets of the rails with the result of maintaining
the joint tight and the rails high, as well as ad-
vantageously insuring substantially uniform
stressing of the joint under load.

With the foregoing and other objects in view,
which will become more fully apparent as the
nature of the invention is better understood, the
same consists in the novel features of construc-
tion, combination and arrangement as will be
hereinafter more fully described, illustrated in
the accompanying drawing and defined in the
appended claim.

In the accompanying drawing, the figure is
an end view of a rail for Headfree type joints
embodying the features of the invention, the
same being shown as superimposed upon a stand-
ard Headfree rail, indicated by dot and dash
lines, and as having operatively associated there-
with cooperating splice bars, indicated by dotted
lines.

Referring to the drawing in detail, A desig-
nates generally the present improved rail of the
Headfree type, according to one practical em-
bodiment of the invention, and B, B designate
generally associated splice bars.

The rail A includes, as usual, a head i0, a2 web
i1, a base 12 and head-web fillets 13 at the junc-
tion of the head 10 with the web Ii. However,
as essentially distinguished from prior rails, the
present rail is characterized by having the radial
centers 14 of its headweb fillets 13 disposed in
planes a, a which, as illustrated in the instant
case, intersect with each other and with the
central vertical, longitudinal plane b of the rail
at or approximately at the top of the head 10
and with the outer or bolting faces of the splice
bars B in or substantially in the horizontal plane
c of bolting of said splice bars. As further dis-
tinguished from prior rails, the present rail is
characterized by having the lower, outer corners
of its head defined by large fillets 5 and by hav-
ing, between the fillets 13 and 15 and connecting
said fillets, flat under face portions 16 of narrow
width which are tangent to said fillets.

The flat, under face portions 16 are disposed
in planes d, d which are normal to the planes a, @
and which intersect with each other and with the
central, vertical, longitudinal plane b of the rail
at the theoretical bottom of the head 10.

Since the radial centers 14 of the head-web
fillets 13 are disposed in the planes @, a, and

55 since the planes d, d are tangent to the top por-
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tions of said head-web fillets, and as said head-
web fillets merge, of course, with the web i1, it
follows that said head-web fillets necessarily are
considerably larger than usual and afford bear-
ings of considerably greater than usual area for
loading cooperation with the upper, inner,
rounded corners of the splice bars B, B, which,
in turn, contributes, of course, to reduced wear
and increased life of the head contacting por-
tions of the rails and the splice bars, as well as
in effectively transmitting load forces imposed
on the rails to the splice bars. It also follows
from the fact that the portions 16, 16 are in
planes normal to the planes g, g, that the head-
web fillets 13, 13 are confined between said planes
a, 4, or, in other words, do not extend outwardly
beyond said planes. In this connection, since
the heads of the splice bars are formed to take
loading engagement only with said head-web
fillets 13, it further follows that loading engage-
ment between the heads of the splice bars and
the rails is confined between the planes a, a.
Loading of a rail is substantially centralized at
or adjacent to the pcint of junction of its top
with its central, vertical, longitudinal plane, and
from this point the loading forces diverge down-
wardly and outwardly to the bolting faces of the
splice bars in the horizontal plane of the center
- line of the joint bolts. This means that, accord-
ing to the present invention, load transmission
is confined between the planes @, g, and that,
since the fillets 13, 13 are generously enlarged
and extend outwardly to said planes a4, a, the
joints are practically uniformly stressed and load
forces are resolved into resultant forces which act
inwardly on the heads of the splice bars and
tend to tighten their contact with the head-web
fillets 13. As a conseqguence, the joints are main-
tained tight and the rails are maintained high.
Due to the generously enlarged fillets i3 and
15 and io the consequent lack of abrupt deflec-
tions as between the different faces of the head
of the present rail, especially its under head faces,
the rail is exceptionally easy to roll and there is
obtained, as compared with prior rail, a more
even flow and working or molding of the head
and upper web metal in rolling, a more uniform
or better graduated cooling and a more regular
texture with finer grain and less fibre stress or
stress concentration in the metal of the head
and the upper web structure, all of which are
imporiant considerations from the standpoint of
providing rails and joints which are strong, dur-
able and substantially devoid of undesirable
stress concentrations. B
Obviously, instead of the present rail having
the flat tangent faces 16, 16, the radii of the
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fillets 15, 15 may be such that said fillets extend -

inwardly to the planes a, a. Ordinarily, however,
this would result in undesirably large fillets 15,
15 and compound reverse deflections. Therefore,
the head of the present rail preferably includes
the tangent faces 18, 16. In this connection and

" * as will be observed from the drawing, the said

tangent faces 16, 18 and the top and medial por-
tions of the head-web fillets 13, 13 are respec-
tively disposed higher and a definitely greater
distance outwardly from the vertical center of
the rail than the tep and medial portions of the
head-web fillets of the comparable Headfree rail,
as illustrated by comparison of the outline of
the present rail, shown by full lines, with a com-
parable ord’nary Headiree rail as shown by the
dot and dash lines. The splice bars B therefore
are higher and stiffer than the splice bars used
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with an ordinary Headfree rail. Moreover, the
metal in effect saved by raising the head-web
fillets of the present rail as compared with an
ordinary Headfree rail, is used advantageously
in providing the large corner fillets 15, 15, so that
there is little or no difference in cross sectional
area between the present rail and an ordinary
Headfree rail.

Another feature of practical importance, in-
cluded in the present invention, has to do with
the rail underhead conformation comprising the
enlarged and reversely curved fillets combined
with the intervening tangent portion 16 at a pref-
erable inclination of approximately 1:2 to the
horizontal and normal to planes which pass
through the theoretical center of loading on the
rail top and through the radial centers of the
head-web filllets, whereby the arcs of the en-
larged head-web fillets are substantially radian )
arcs, that is, of lengths substantially equal to
their radii, and their bar contact or load trans-
mission surfaces will reside wholly within the
angle formed by such planes. The. conventional
inclination of the undersides of rail heads in
Standard T-rails and Standard Headfree rails
is a fixed 1:4 inclination (about 14° to the hori-
zontal), whereas, according to the metal distri-
bution of the present invention, the objects and
advantages of the latter are attained by having
the underhead inclination angles ranging any-
‘where between approximately 24° (about 1:2.25)
and approximately 30° (about 1:1.75) with the
horizontal, though as stated the preferred in-
clination involved is the 1:2 inclination, that is,
a much steeper inclination than the conventional
standard 1:4 inclination referred to. Thus, it
will be noted how the fillet radii and “out-to-
out” center of bolting dimensions are interde-
pendent and how they vary between the above
tolerance inclinations of about 1:2.25 and about
1:1.75. The greater inclinations provide greater
“out-to-ont” dimensions and have larger web
fillet rad:i but smaller radii in the underhead
corner fillets, and conversely the lesser inclina-
tions will have smaller web fillet radii and rela-
tively larger corner fillet radil, while in the case
of the preseribed and preferred 1:2 inclination
the respective radii usually will be equal, or sub-
stantially so.

‘Without further deseription it is thought that
the features and advantages of the invention will
be readily apparent to those skilled in the art,
and it will of course be understood that changes
in the form, proportion and minor details of
construction may be resorted to, without depart-
ing from the spirit of the invention and scope
of the appended claim. )

I claim:

In a rail splicing strueture, a rail and splice
bars disposed for cooperative bolting assembly -
therewith, the rail having a new underhead
formation as compared with a standard rail of
substantially equal cross-sectional area, said new
underhead formation comprising outer bottom
corner fillets extending downwardly and inwardly
from approximately the gauge line at the sides
of the rail head for the relief of wheel flange
wear, enlarged inner head fillets, and an inter-
vening tangent between the two fillets, which
tangent is disposed at an inclination of approxi-
mately 1:2 relative to the horizontal, the arcs
of each of said head fillets being of lengths sub-
stantially eqgual fo their radii and also confined
between veriically divergent planes extending
longitudinally of the rail at right angles to the
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1:2 planes of said tangents and downwardly
therefrom through the radial centers of the said
arcs to intersections with the bolting faces of the
splice bar assembly substantially in the center
line of bolting of the said assembly, whereby the
said combination of filllets and the 1:2 slope of
the tangents provides for reduced wear of the
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head contacting portions of the rails and the
splice bars, as well as confining the load trans-
mission surfaces wholly within the angle formed
by the aforesaid planes to facilitate cooperation
of said bars and rails.

FRANCIS W. COOPER.




