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My invention relates to a method of treat-
ing or repairing worn rail joints to prolong
their usetul life.

The usnal form of rail joints comprises
two bars one on each side of the adjacent
ends of the rail bolted together, which bars
may or may not be angle bars. A rail joint
loses its usefulness when the pounding of
the train wheel over the rail causes the loss
by abrasion or friction of metal on the sur-
face of the bars where they come in contact
with the rail, these surfaces being usually
called fishing or bearing surfaces. This
point of the rail joint is the first to give
away and since the rails are not held firmly
in a vertical direction it is necessary to re-
place the bars with new ones.  As disclosed
in my copending application Serial No.
686,140, I have described mending and re-
pairing these bars with new ones. Rail
joints may be repaired in this manner until
the edges of the rail at the joints become
battered and worn from the constant pound-
ing of the wheels of a train passing over
them. When this occurs, the joint can no
longer be used and the present practice is
to tear up the rail and transmit it to a point
where the battered ends may be sawed off
and be relaid at some other place. Each
time this cold sawing takes place the length
of the rail is shortened. In addition in
order to repair worn rail joints of this
character it is necessary to tear up the old
rails and lay new ones. Not only is this
undesirable but it involves a great deal of
unnecessary labor and delay occasioned by
the interrupted service.

Attempts have been made to avoid all
this trouble by replacing battered ends or
edges of the rail holding in joints by weld-
ing and by employing new bars. The ditli-
culty with this method of treatment has
been that when the edges of the rail become
battered and worn in this manner it in-
variably follows that the fishing surfaces
on the rail, that is the points where the
bars are resting are very much worn. Thus
the mere reconditioning of the edges of the
rail at the joints and replacing with new
bars is not sufficient. nor can it be used. In
view of this fact the method of cold sawing
formerly described is continued in vogue
in spite of its obvious limitation as to ex-
pense, labor, and delay.

. The principal object of my invention is

Serial No. 215,985.

to restore worn rail joints of this character
in a highly satisfactory and efficient manner
and without removing the rails or materially
affecting train service over them. The tré-
mendous importauce of this step is obvious
since it permits railroad service to be main-
tained at high efliciency at all times. This
follows in view of the fact that the tracks
or rails in need of repair are the ones that
are used the most for passenger or freight
hauling and it is important that these tracks
be maintained in service at all costs. Since
my invention obviates the necessity of tak-
ing up the tracks and permits the joints to be
renewed Immediately, it effects a tremen-
dous saving.

Referring now to the drawings in which:

Figs. 1 and 2 are diagrams illustrating
the action of a wheel passing over a joint,”

Ifig. 3 is u view of the rail joint showing
battered and worn surfaces of the adjacent
edges of the rail and also the wearing on
the fishing surfaces of the rail and bar;

Fig. 4 1s a side elevation of an improved
bar which is formed from the worn bar in
order to compensate for the wear;

Tig. 5 is an end elevation of the same;

Fig. 6 is a cross section of a rail joint
along the line 6—6 of Fig. 1 showing the
fishing or bearing surfaces.

Fig. 7 is a cross section of the press em-
ployed for forming this bar; and

Iig. 8 shows the method of carrying out
my improved process.

The action of the wheels of the train in
wearing the joints can be very readily seen
in Figs. 1 and 2. The train wheel passing
depresses the rail 11 just before it reaches
the joints. This depression brings about
wear in the bearing or fishing surfaces 12
and 13 where the rail is supported and
strengthened vertically by the bar. Not
only does this downward movement of the
rail bring about a certain amount of wear in
the fishing surfaces of the bar 14 but also of
the bearing or fishing surfaces at the point
where the bar contacts the rail. Since the
rail 11 is lower than the rail 15 at the time
of the passing of the wheel 10 from the rail
11 to the rail 15 a great deal of wear will
oceur at the point 16 or head of the rail.
The lowering of the rail 15 and the rising
of the rail 11 again brings about wear in
the fishing surfaces of the bar and also of
both rails. After being in service for a con-
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siderable length of time the joints become
worn on either side of the rail as may be
seen from Fig. 8. There are five points of

wear. -One of iheae pomis is at the surfaces
at ‘the ‘heads of the rail forming the joins,
such as 16 and 17; the bearing surfaces

on the head portion of the rail namely 18
and 19: the third. the bearing portions of
the bar that supports the Lul namely 20 and
91; the bearing portions of the bar that is
supported by the flanged portions of the
rail; namely 22 and 23 and fifthly and
lastly, the bearing or fishing sur faces adja-
cont the flange ‘)Ol‘[l()n of the rail, nomely
24 and 25.

My method of repairing 1

rail joints com-

prises taking the old and worn bavs, heating
me an amount sufficient so-that they may

Le easily worked, though not sufliciently to
nquov ‘their temper, pu{imo them 1n a press
and subjecting them  to pressure so that

ctown surfaces 26 (md 27 are fo mmi at the

upper and lower surfaces ov edges of the bar
at the points constituting the ﬁkhmﬁ o1 bear-
ing surfaces. The press has bosses or pro-
jections that are ad%pted to fit within the
holes such as 28 of the bar so.as to prevent
these holes becoming distorted under pres-
sure. ~This method Tof treating . worn bars
has been fully described in my m)phc ation

Serial No. 686,140, T have disclosed in-de-

tail the method of forming these crowned

bars from the worn ba]s

It will be scen that the edges of this crown
barform 2 dihedral-angle so as to support
the head of the rail.

Tt will be understood that the showing of
the action of the wheel inpassing over a
joint and-in bringing about the wearing
thereof - are con<1dm‘%bly exagperated to
show the tendencies involved.  Kven though
the joint 1s new and very tight the same tend-
encies are involved. This is true because
it is well known to those who ave familiar
with the subject that the passing of a wheel
over the rail causes it to flex and modern
road beds are designed to permit and en-
courage this ﬂeung The load of the wheel
is-a- concentrated load and as it shifts
along it tends to move the point of depres-
sion alonrr the rail so that the rail actually
moves downward and upward as the load
passes on to and off of it, the result being
that when the rail passes over a joint even
if the joint ‘is absolutely. tight, so far as
drawing up the bolts is conc; erned and so far
as the. contact between the fishing surfaces
is concerned the bending of the bar to even
a slight degree results in a rubbing action
between the surfaces 18 and 20, 19 and 21, 22
and 24, and 23 and 25, with the result that
continuous rubbing wears away the metal o
the point where actual play occurs and then
the pounding action which follows the exist-
ence of the play accentuates the play and

wpidly deteriorate.  In addition
- and pounding bring about the

the joints
flaxing

at dlo head of the rail on The surfaces

17,
eXpans sion and contraction due  to
ve 1g another contrib-

tomperatiy
by ai ”mlmh this is not nec-
e .y ,(.mcczmmc(] at thﬂ central point of
ihe bur us is the action of the wheel.

Tt will thus be seen that by veplacing the
worn bar with ﬂl(‘ erown bar <1’|Li forcing. it
into place that the worn {ishing surfaces are
fitled in and to all j'lt“hu and-puiposes the
joint is as good as new. The crowned por-
tion of the bar not only vepairs the fishing
surinces  of the bar but alse the hh.)lll
surtaces of the vail. The angle at the ec
of the veformed har varies from the Lonm al
part - of the bar toward the edges for the
purpess of securing a uniform set between
the bar and the rail.  It-will thus be seen
that this rveplacement u‘movvﬂ all. points of
wear in the joints leaving only the head por-
tions 16 and 17 of the rail at the joints.
However, unless this head portion of the
rail ;is vepaived the joint - is useless-afte
cortain amount of wear occurs and the tr (,LLL
15 torn up and the worn. end of the rail
'A\w(l off and relaid at some other point.

g pointed out before, this is a very expen-
sive operation not (m]y from-the standpoint

9

of direct cost but also imm the standpoint
of delay and confusion in transportation fa-
cilities.  This follows, when it is considered,

that the joints on the tracks that secure the
most wear are those in constant use, W,hich
are the main tracks. Consequently, it be-
comes hwlﬂy nnpm tant. to provide some
means tor the reforming the Dattered head
of the rail. .

I accomplish this result by welding new
metal to the sworn
17T of the rail in any A
proved manner so that the rail head tales
the form “how n in Fig. 8§ with the hmd of
the rail substantially the same in configura-
tion as before.

It will be appreciated that it is-essential
that the crown bar be employed in’ reform-
ing the rail joint as it is 1mpoa%1blc to prop-
erly weld the fishing surfaces of the rail and
bar and certainly not without tearing up the
tracks; and when this is done cold sa vwing
might as well be resorted to.

It -will be apparent from the foregoing
that my method of reforming worn rail
joints briefly consists in rdorming the
worn bars into- crown bars by which the
fishing surfaces of hoth the bar and the rail
are -repaired- and then by welding metal to
the heads of the rails so as to bring them to
their original conditions. In this manner
the joint is completely reformed and all the
worn surfaces are eliminated.

In practice it will probably be desirabla
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to form the crown bar at a central point in
the railroad yard and distribute them to the
crews that do the actual repair work. In
this instance the method will consist in tak-
ing the old bars from the joints and replac-
ing them with crowned bars and then pro-
Leedlno with the welding process. It will
be appreciated that this method of repairing
worn ratl joints is an exceedingly cheap
one, saving not only a tremendous amount
of money over the old cold sawing method
where the track had to be torn up but ren-
dering it unnecessary to bypass traflic for a
considerable length of time causing conlu-
sion and delay in traflic schedules.

1t will be appreciated that unless a crown
bar is cmployed in repairing the joints a
proper renewal cannot be made. Ior in-
stance if an attempt were made to renew the
Jomts by simply placing a new bar on either
side of the rail and bolting them together,
while the fishing or beauno surfaces on the
bar would be Iepaued there would still Te-
main the bearing surfaces on the rail both
on the end poxtlon and the flange portion.
Consequently a crowned bar must be used in
order to vepair four of the five points of
wear.

It will be appreciated that while I have
described my method as employing straight
bars if desired angle bars may be treated in
the same manner as explamed in my Patent
1,562,423 issued November 17, 1925.

While I have shown and described a spe-
cific embodiment of my invention, it will be
understood that I do not desire to be lim-
ited to certain embodiments but wish to pro-
tect by Letters Patent all such changes,
modifications, and deviations as come within
the scope of the appended claims.

I claim:

1. The process of renewing a worn rail
joint which comprises in combmatlon form-
ing the worn bars Into crowned bars plac-
ing them back upon the rails with new bolts,
and welding new metal to the head of each
rail to form them to their original shape.

2. The process of renewing a worn rail
joint which comprises removing the worn

3

bars from the joints, forming them into
crowned bars, placing them back upon the
rails, and welding new metal to the head of
each rail.

3. The process of renewing a worn rail

joint which comprises removing the worn

bars from the joint, replacing them with
crowned bars, and reforming the heads of
adjacent rails by welding.

4. The process of renewing a worn rail
joint for the purpose for which it was orig-
inally employed which consists in removing
the angle bars and heating, then redistribut-
ing their metal by pressure so that the di-
mensions of contact surfaces and draw space
and size and spacing of bolt holes are the
same as those of the original new bars, re-
placing them upon the rails with new bolts,
fastening them together to form a joint and
welding the heads of the rails to reform
them to their original shape.

5. The process of renewing a worn rail
joint which consists of removing the worn
bars from the joint, replacing them with
crowned bars, and adding metal to the heads
of the adjacent rails to reform them to their
original shape.

6. The process of renewing a worn rail
Jomt for the purpose for which it was origi-
nally employed which consists in removing
the angle bars and heating, then redistribut-
ing their metal by pressure so that the di-
mensions of contact surfaces and draw space
and size and spacing of bolt holes are the
same as those of the original new bars, re-
placing them upon the rails with new bolts,
fastening them together to form a joint and
adding metal to the heads of the adjacent
rails to reform them to their original shape.

7. The process of renewing a worn rail
joint which consists in removing the worn
bars from the joint, replacing them with
crowned bars, fastening the bars in place
with new bolts and permanently adding
metal to battered heads of the rails to brlncr
them to their original shape.

In witness whereof, I hereunto subscribe
my name this 22nd day of August, 1927.

GEORGE LANGFORD.
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