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5 Claims.

This 1nvent10n relates to railway rails of the
T-rail type and has for its primary object to pro-
vide a novel rail head formation having pro-
nounced improvement in its physical properties,
and in other important particulars, over a com-
parable standard T-rail and also providing for

the use of an improved rail joint bar with im-~

proved physical properties and a better distribu-
tion of metal therein than the comparable joint
bar employed thh the sald comparable standard
rail.

It is well known that even small changes in
-the section and relative proportion of parts in a
railway rail and/or. joint bar, materially affect
proper cooling thereof in manufacture, as well as
the physical properties of same, and so the changes
provided by the present invention over a compara-
ble standard rail and joint bar contribute di-

_ rectly to the production of a modified T-rail and-

joint bar having many desirable advantages.
Among the more  particular advantages, at-
tributable to the present invention are that, for
_the same amount of metal used, the new rail will
" have a greater moment of inertia or stiffness than
the comparable standard T-rail which it modi-

_ fles, and at the same time may have a greater

height of fishing space for the joint bar than the
comparable standard rail, thereby permitting the
use of a stronger joint bhar of generally better
physical properties than the comparable bar used
with the standard rail.

In brief, the present invention partlcularly pro-
vides a novel interfillet relationship between the
head fillets and lower outer corner fillets of the
rail head, whereby there is obtained tar less stress
concentration in the head fillets, a more uniform
stress distribution-in the web and a more uniform
cooling of the metal in the zone of the head fillets
than in a comparable standard T-rail, for exam-
ple, in a comparable A. R. E. A, standard T-rail
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the invention is better understood, the same con-

. sists in the novel features of construction, com-

bination and arrangement of parts as will be here-
inafter more fully described, illustrated in the ac-
companying drawings and deﬁned in the append-
ed claims.

In the accompanying drawmgs wherein like
characters- of - reference denote corresponding

.parts in the different views: -

Figure 1 is a view of the new rail superimposed

.upon a comparable standard T-rail, typified by

the standard 131 1b. R. E. rail. .

Figures 2, 3, 4 and 5 are a series of views of °
the new rail head structure showing the\various
radii involved and illustrating the range of the in-
vention with respect to the relation of the head-
web fillet and the outer bottom corner fillet of the
rail head. :

In carrying forward the present inventlon a
fundamental feature thereof is to provide an en--
larged joint bearing fillet | connecting the head
with the web of the rail, such fillet being on a
long sweeping curve having a radius materially
greater than the radius of the corresponding fillet
of a standard comparable rail, and an enlarged
fillet 2 at the bottom corner of the rail head like~
wise having a radius materially greater than the
radius of the comparable standard rail, These
two fillets, f and 2, are preferably combiried with
an intervening short tangent 8 operating to have
a restraining action on upward and outward move-
ment of the head of the joint bar thus holding
the same in its applied and tlghtly bolted condi-
tion close to the rail web.

As shown in Figure 1 of the drawings, & stand-
ard comparable T-rail is typified for example by
& 131 Ib. A. R. E. A. rail, the head portion of which
is illustrated by dotted lines. The upper portion

. of this standard T-rail has its web struck on a
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of a substantially equal cross sectional area. In -

addition the said novel interfillet relationship pro-
" vides a better distribution of stresses in eritical
locations, a better cooling in the zone of the head
fillets, a higher moment of inertia, and greater
abrasion head-wear than in the comparable
‘standard T-rail; or, if desired, said interfillet re-

lationship may be utilized to provide, with the-

‘same abrasion head-wear as in the comparable
standard T-rail, a rail having a much higher mo-
. ment of inertia, better cooling and better distri-
bution of stresses than is obtainable in the said
comparable standard T-rail.
With the foregoing and other objects in view,
which will more readily appear as the nature of
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10’’ radius terminating at its upper end, as shown
by the arrow at x, and the head fillet thereof is
shown to be struck on a %’ radius, which is con-
nected by a long tangent ¥ with a small %"’ ra-
dius at the bottom corner of the rail head. In said
figure of the drawings the new modified rail head
structure, illustrated by full lines is superimposed
upon this standard comparable rail. It will be
here observed that a radical change is provided
by the new structure in the disposition of the said
enlarged head fillet { which is struck on a radius
materially greater than the corresponding radius
of the standard rail, the said head fillet radius of

" ‘the new rail, for purposes of comparison, being

- shown as #3'’.-
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The center point of this radius
is, in the example shown, approxim’ately in the




2
horizontal plane of the center point of the radius
of the head fillet of the standard rail and a sufi-

cient distance beyond the said center point of the -

radius of the head flllet of the standard rail which
would have the effect, in this embodiment of the
invention, of causing the head fillet of the new
rail to extend definitely above the fishing surface
at the underside of the head of the said com-
parable standard T-rail, thereby correspondingly
elevating the entire head of the new rail as com-
pared with the head of the standard T-rail, with
the result of imparting to the new rail greater
stiffness and strength than the comparable stand-
ard rail. As to the fillet 2 of the new rail head
at the bottom corner thereof in the selected ex-
ample, shown in Figures 1 and 4 of the drawings,
the same is struck on a radius of %'’ which is
very materially greater than the v’/ radius at the
bottom corner of the comparable 131 1b. standard
rail. In other words in this example of the in-
vention, the entire underside of the modified new
- rail structure is carried upward a distance above
the head and corner fillets of the said comparable
standard rail, and above the tangent v thereof.
Moreover, the top surface of the new rail is corre-
. spondingly elevated above the top surface of the
. comparable standard rail, Therefore, there-is
provided a new rail structure of far better physical
properties than the comparable 131 1b, standard
rail.

Thus it will be seen that a feature of practical
importance, according to the present invention, is
“the said novel interfillet relationship provided at

the underside of the rail head involving the use’

of enlarged inner and outer fillets definitely re-
lated to a-certain radius range, as shown in Fig-

ures 2, 3,4 and 5 of the drawings to obtain the de- -

. sired results. Also, the intervening tangent be-

tween-these two fillets cooperates, as stated, with
the head of the joint bar to prevent or retard the
same from working up and out of place under
load, this function of the tangent operating to
_minimize wear between the rail and the joint.

As to the radius relationship of the inner head
web fillet | and. the outer bottom corner fillet 2,
this provides for a better distribution of the load
stresses imposed on the rail so that such stresses
will not be concentrated at the head fillet as
usually occurs in the standard rail. The rela-
tionship range between the fillets referred to is
diagrammatically illustrated in Figures 2, 3, 4 and
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corner fillet of the rafl head the joint bars are

' permitted to have an apexless ball and socket

@

10

head engagement with the underside of the rail
head. That is to say, there is less stress concen-
tration on the joint bar due to enlarged. fillet en-
gagement, lack of sharp apex metal at the top
of the joint bar and inability of maximum bearing
stress to occur at the point of maximum bending
stress, Also, it is obvious that the joint bar em-
ployed with the new rail structure may be of

" greater stiffness than the comparable joint bar

40

50

5 and lies between a two to one and & one to one

ratio of said flllets as shown respectively in Figs.
2 and 5. In this range it is preferable to have
the head fillet of the rail of the same or approxi-
mately the same radius in all forms of the inven-
tion, that is, with a radius of 33’'.- A preferable
ratio between the said two fillets is shown in Figs.
1 and 4 of the drawings, that is, a ratio in which
the head web fillet of 3’’ is one and one-fourth
times the &’’ radius of the bottom corner fillet
of the rail head, that is to say, the head fillets

and lower outer corner fillets are both of greater

radii than the corresponding fillets of the com-
parable standard T-rail, and the radii of the lower

outer corner fillets are not less than one-half the
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radii of the head fillets and not greater than the

radii of the head fillets. While it may be said
that optimum results are obtained by the ratio of
the fillets shown in PFigs. 1 and 4 of the drawings
it will be understood that the invention is mani-
fested as an improvement upon the comparable
standard rail in the maximum and minimum ra-
" tios shown in the Figs. 2 and 5 of the drawings.

Rv reason of the relatively larger outer bottom
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because of the sharp upward sweep of the upper,
inner corner of its head for contacting the head
fillets of the new rail. Moréover, the joint bar
necessarily will have a greater head bearing area,
lower stress and better distribution of metal than
the comparable bar for use with the comparable
standard T-tail. ,

The joint bar B employed is preferably of a
type having an enlarged rounded bearing head
completely filling the head flllet of the rail and
having a rounded top surface sweeping outwardly
and downwardly, as at 2, so as to avoid sharp
apex metal and to entirely clear the bottom round-
ed corner 2 of the rail head.

A mathematical illustration of the advantages
of the present invention, in comparison with the
comparable standard rail and joint bar which it

‘modifies is shown by the following tables, that is

to say:
The comparable 131 1b. R. E. rail ha’s the follow—

ing physical properties:

Moment of inertia_____ - 88.5
Section modulus top. ’ 22.6
Section modulus bottom 27.6

The new rail, according to Fig. 1, which is a
modification of the said comparable standard rail
has the following physical properties:

‘Moment of inertia. 92.1
Section modulus top-- 23.0
Section modwlus bottom_____ . ._ 28.2

These two tables show that the new rail pre-
sents, without increase of metal a materially
greater moment of inertia greater than that of
the comparable standard rail with a distribution
of metal throughout the head structure better
adapted for cooling than the head structure of
the standard rail.

Taking & joint bar of standard type usable with
the said standard comparable rail the physical
properties of such bar are: -

32.0

Moment of inertia__._
Section modulus top - - 126
Section modulus bottom - 12,6

An improved joint bar of the same Weight as
the comparable prior bar adaptable to the under
head structure of the new rail and to the higher
fishing thereof according to the present invention .
has the following physical properties:

Moment of inertia_ _________ . __________
Section modulus top. 14.1
Section modulus bottom__ .. 13.0

Therefore, it will be seen that with respect to
a joint bar for use with the new rail of the pres-
ent invention the same has a materially greater
moment of inertia than the comparable joint bar
and also a better distribution of metal through- .
out.

From the foregoing it is thought that the struc-
tural features and advantages of the invention,
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within the appended claims will be readily under-
stood. :

Iclaim: ‘ S

1. A railway rail having in its head portion a
new interfillet relationship as compared with a
standard T-rail, e. g., an A. R. E. A. standard T-
rail of substantially equal cross sectional area,
the said new interfillet relationship comprising
head fillets and lower outer corner fillets both of
greater radii than the corresponding fillets of said
comparable rail, the radii of the lower outer.cor-
ner fillets being not less than one-half the radii
of the head fillets and not greater than the radii

of the head fillets, whereby stress concentration

in the head fillets is reduced and more uniform
cooling is obtained in the head fillet zone than'in
the said comparable rail. .

2. A railway rail having in its head portion a
new interfillet relationship as compared with a
standard T-rail, e. g., an A. R. E. A. standard T-
rail of substantially equal cross sectional area, the
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said new interfillet relationship comprising head ,

fillets and lower outer corner fillets both of great-
er radii than the corresponding fillets of said com-
‘parable rail, the radii of the lower outer corner
fillets being not less than one-half the radii of

the head fillets and not greater than the radii

-of the head fillets, whereby stress concentration
in the head fillets is reduced and more uniform
cooling in the head fillet zone of the rail is ob-
tained than in the said comparable rail, the tops
of sald head flllets being disposed higher above
the base of the rail than the tops of the head fillets
of the said comparable rail.

3. A railway rail having in its head portion a 3

new interfillet relationship as compsred with a
standard T-rai], e. g., an A. R. E. A_standard T-
rall of substantially equal cross sectional area, the
sald new interfillet relationship comprising head

fillets and lower outer corner fillets both of great--

30

40

er radii than the corresponding fillets of said com- -

parable rail, the radii of the lower outer corner
fillets being not less than one-half the radii of
the head fillets and not greater than the radii
of the head fillets, whereby stress concentration
in the head fillets is reduced and more uniform
cooling in the head fillet zone of the rail is ob-
tained than in the comparable standard T-rail,

_ 3
the top of the head and the £ops of the said head

fillets being disposed higher above the base of
the rail than the top of the head and the tops of

the head fillets, respectively, of the said com-

parable rail.

4. A railway rail having in its head portion a
new interfillet relationship as compared with a
standard T-rai, e. g., an A. R. E. A. standard T-
rail of substantially equal cross sectional area, the
said new interfillet relationship comprising head
fillets and lower outer corner fillets both of great-

-er radii than the corresponding fillets of said com-

parable rail, the radii of the lower outer corner
fillets being not less than one-half the radii of
the head fillets and not greater than the radii
of the head fillets, whereby stress concentration
in the head fillets is reduced and more wniform
cooling in the head fillet zone of the rail is ob-

‘talned than in the said comparable rail, the under

side of the head of said rail having flat upwardly
and outwardly extending faces between and tan-
gent to related head and corner fillets, respec-
tively. C .

5. A railway rail having inh its head portion a
new interfillet relationship as compared with a
standard T-rail, e, g, an A, R. E. A, standard T. -
rail of substantially equal cross sectional area, -
the said new interfillet relationship comprising
head flllets and lower outer corner fillets both.of

‘greater radii than the corresponding fillets of said

comparable rail, the radii of the lower outer cor-
ner flllets being not less than one-half the radii
of the head fillets and not-greater than the radii
of the head fillets, whereby stress concentration in
the head fillets is reduced and more uniform cool-
ing in the head fillet zone of the rail is obtained
than in the said comparable rail, the top of the
head and the tops of the said head fillets being
disposed higher above the base of the rail than
the top of the head and the tops of the head fillets,
respectively, of the said comparable rail, and joint
bars having rounded upper inner corners sub-
stantially conforming in contour to said head
fillets and having loading engagement therewith,
said joint bars having a greater moment of inertia
than joint bars fitting the said comparable rail.

HORACE L. LANSING.




