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My invention relates to a method of treat 
ing or repairing worn rail joints to prolong 
their useful life. 
The usual 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 diffi 
culty with this inethod 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 tre 
mendous importance of this step is obvious 
since it permits railroad service to be main 
tained at high eficiency 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. 
Fig. 3 is a 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 is a side elevation of an improved 
bar which is formed from the worn bar in 
order to compensate for the wear; 

Fig. 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 

Fig. S 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 
occur 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 inay be 
seen from Fig. 3. There are five points of 
wear. One of these points is at the Surfaces 
at the heads of the rail forming the joint, 
such as 16 and 17; the bearing surfaces 
on the head portion of the rail namely 1S 
and 19; the third, the beating portions of 
the bir that supports the 'il, railely 20 and 
21: the bearing portions of the lar that is 
supported by the flanged portions of the 
rai: namely 22 and 23 and fifthly and 
lastly, the bearing or fishing surfaces adja 
cent the flange portion of the rail, naively 
24. :) ind 25. 

fy method of repairing rail joints coin 
rises taking the old and worn bars, heating 
then an amount sufficient so that they may 
be easily worked, though not sufficiently to 
destroy their temper, pitting them in a press 
and subjecting them to pressure so that 
crown surfaces 26 and 27 are formed at the 
upper and lower surfaces o' edges of the bar 
at the points constituting the fishing or bear 
ing surfaces. The press has bosses or pro 
jections that are adapted to fit within the 
holes such as 28 of the bar so as to prevent 
these holes becoming distorted undel' pres 
sure. This method of treating worn bal's 
has been fully described in thy application 
Serial No. 686,140. have disclosed in de 
tail the method of forming these crowned 
bars from the Won bai's. 

It will be seen that the edges of this CIOWI). 
bar form a dihedral angle so as to Support 
the head of the rail. 

It will be understood that the showing of 
the action of the wheel in passing Over a 
joint, and in bringing about the Wearing 
thereof are considerably exaggerated to 
show the tendencies involved. Even though 
the joint is new and very tight the same tead 
encies are involved. This is trie, because 
it is well known to those who are 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 flexing. The load of the wheel 
is a concentrated load and as it shifts 
along it tends to move the point of depres 
sion along 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 concerned 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 weal's away the metal to 
the point where actual play occurs and then 
the pounding action which follows the exist 
ence of the play accentuates the play and 
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'apidly deteriorate. In addition 
bring about the 
oil the surfaces 

the joint 
fixing and pounding 
at the head of the i'ai 

Gaiti i. 
The expansion and contraction due to 

ii, ie inpei's: Sile is another contrib 
ir to wea; though this is not nec 

essarily concentrated at the central point of 
tle ; is is tino action of the wheel. 

It will thus be seen that by replacing the 
worn bar with the crown bar aid forcing it 
into place that the wo's fishing stifaces are 
fillied in aid to all intent and purposes the 
joint is as good as new. The crowned poi 
tion of the bar not only repair's the fishing 
;: ;aces; of the 3' but also the fishin 
s: faces of the rail. The angle at the edge 
(if the refoined bar varies from the centr'ai 
part of the bar towa'd the edges for the 
purpose of securing a uniform set between 
ihe lar and the 'hill. It will thus be seen 
that this replacement 'emoves all points of 
wear in the joints jeaving only the head por 
tio is 6 and 17 of the rail at the joints. 
However, unless this head portion of the 
rail is repaired the joint is useless after a 
certain allinoint of Weal' occurs and the track 
is torn ) and the worn end of the rail 
sawed of and relaid at Soine other point. 
As pointed out before, this is a very expen 
sive operation not only from the standpoint 
of direct cost but also from the standpoint 
of deity and confusion in {i'ansportation fa 
cilities. This follows, when it is considered, 
that the joints on the tacks that secule the 
most Weal' are those in constant use, which 
are the main tracks. Consequently, it be 
comes highly important to provide some 
means for the reforming the lattered head 
Of the Jail. . 

I accomplish this result by Welding new 
letal to the worn and battered ends 16 and 
1 of the rail in any well known or ap 
proved mannel so that the rail head takes 
the form shown in Fig. 8 with the head 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 reforin 
ing the rail joint, as it is impossible 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 sawing 
night as well be resorted to. 
it will be apparent from the foregoing 

that my method of reforning worn rail 
joints briefly consists in reforming the 
worn bars into crown bars, by which the 
fishing Surfaces of both 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 desirable 
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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 
ceeding with the welding process. It will 
be appreciated that this method of repairing 
worn rail joints is an exceedingly cheap 
one, saving not only a tremendous alnount 
of money over the old cold sawing method 
where the track had to be torn up but ren 
dering it unnecessary to bypass traffic for a 
considerable length of time causing con?u 
sion and delay in traffic schedules. 

It will be appreciated that unless a crown 
bar is employed in repairing the joints a 
proper renewal cannot be made. For in 
stance if an attempt were made to renew the 
joints by simply placing a new bar on either 
side of the rail and bolting them together, 
while the fishing or bearing surfaces on the 
bar would be repaired there would still re 
main the bearing surfaces on the rail both 
on the end portion and the flange portion. 
Consequently a crowned bar must be used in 
order to repair four of the five points of 
We'. 

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 explained in my Patent 
1562,423 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. 

claim : 
1. The process of renewing a worn rail 

joint which comprises in combination, form 
ing the worn bars into crowned bars, plac 
ing them back upon the rails with new bolts, 
and welding new metai 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 
joint 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 bring 
them to their original shape. 

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

GEORGE LANG FORD. 
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