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UNITED STATES PATENT OFFICE. 
JoEN WATTNANN, OF TREPOW, NEA2 BERLIN, GERANY. 

XESEOD OF MAKING WSLPS, EAE-JOINTS. 

1,132,052, 

To alivhon, it may concern. 
Beit known that I, JoHN WATTMANN, a 

subject of the German Emperor, and resi 
dent of Treptow, near Berlin, Germany, 
have invented certain new and useful Im 
rovements in a Method of Making Welded 
E. oints, of which the following is a 
specification. • 

In welding rail joints it is desirable to 
leave the rail heads unwelded, for the reason 
that the heating of the metal will always 
cause a change in its internal structure, thus 
giving the upper or tread surface, a resist 
ance against wear different from the resist 
ance at other points of Said tread surface. 
Welding the rail ends at the bases only is 

unsatisfactory because the rails will oppose 
an insufficient resistance to forces tending to 
give the joint a convex upward curvature, 
so that the joint will open at the rail heads. 
Such forces come into play when the joint 
comes between two loaded axles, and the 
bending force may become quite consider 
able, particularly when the track is con 
structed with cross ties. It is true the re 
sistance against such bending stresses, may 
be increased by welding fish-plates or joint 
bridging supports to the rail bases, but even 
then the joint will open (although to a 
smaller extent) whenever the rail ends are 
bent upward and whenever the rails contract owing to temperature changes. Of course, 
as soon as the joint operis, the same defects 
will occur (to a greater or smaller extent) 
which are well known in connection with all 
rail joints employing screws or wedges. 
"These drawbacks may be avoided by pro 
ducing in the joint, during the welding op 
eration, a permanent artificial strain of such 
a character that the rail heads are strongly 
pressed against each other at the joint. In 
this case, tension strains such as occur in the 
rail heads when outer forces give the rails 
an upwardly convex curvature, will not at 
once cause the joint to open, but will, at 
first, only reduce the inner compression 
strains normally existing in said rails. The 
joint will open only when these outer forces 
overcome these inner strains, so that a ten 
sion strain results at the joint. In the same 
manner, contractions of the track due to 
temperature changes will take place without 
eausing the joints to open. Thus, within 
certain limits of stresses, which are not ex 
ceeded in practice, the rail joints may be 
eaused to remain closed permanently. Et is 
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, Well-known that these artificial compression 
strains can be produced by thermic means, 
viz., by cooling the parts which are heated 
unevenly during the welding Operation. 
This method of Welding rail-joints, while 
correct in principle, is objectionable in prac 
tice, first, on account of the difficulty and 
almost impossibility of obtaining exactly the 
desired amount of internal strain, since the heating of the joint depends very largely on 
the size of the Weld, the time used for weld 
ing, the order in which the successive weld ings of a joint are performed, and so on; 
second, because the choice of shapes for the joint-bridging Support is restricted, since 
the heating of the support, as regards con 
duction and radiation, is governed by the 
form of its cross-section and of its surface. 

According to my present invention an ar. 
tificial internal combustion strain is pro 
dueed at the joint portion of the rail heads 
by bending (within the elastic limit) either 
the rail or the ioint-bridging support, or 
both, by mechanical means such as screws, wedges, etc., and welding the parts together 
while they are thus bent or deformed. 
The invention is applicable, broadly, to 

constructions in which a joint-bridging mem 
iberis Welded to meeting rail ends, whether 
such member be a support proper extending 
under the rail bases, or a laterally-applied 
fish-plate. w 
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The advantage of my invention resides in 
the fact that the outer forces applied to the 
joint in order to produce the internal strain, 
may be exactly predetermined, that is to say, 
the exact amount of internal strain desired 
may be obtained with certainty. Further, 
the joint-bridging member may be given any 
shape desired, provided, of course, it has 
the requisite strength. 

it is preferable to lay the rail joints and 
joint bridging members before the bending 
operation, so that the rail ends will resume 
their horizontal position at the end of the 
'Welding operation. . . . . . . . . 

in the accompanving drawings, I have 
shown, in side elevation, several different, 
waws of carriving out mv invention, Figures 
1 to 4 illustrating the use of a support ex 
tending under the rail bases, while Figs. 5 
to 8 show 'the use of fish-plates: Fig. 1 is a 
'side elevation of one form of my invention 
at an intermediate stage, and Fig.2 shows : 
the same form at its final stage: Figs. 3 and 
4 each illustrate another form of my inven 
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tion; Figs, 5 and 6 show a fourth form of 
my invention in an intermediate and the 
final stage respectively; and Figs. and 8 
are similar views of a fifth form of the in 
vention. 
In all these figures the amount of bend 

given to the rails and to the bridging mem. 
5ers has been exaggerated, for the sake of 

10 
clearness. 

In Fig. 1 it has been assumed that the ends 
of the rails a have been brought together as 
close as possible and then the rail ends have 
been connected with each other at their bases 
and with the joint-bridging support b by 

15 welding metals. This support b may be a 
piece of rail resting on two cross-ties (not 
shown). Wedges k tapering transversely of 
the rails are then driven between the rail 
bases and the ends of the support to so as to 
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... flected upward at the joint as indicated by 

force the support away from the rail bases 
at both ends. Fig.2 shows that this forcing 
apart of the rails a and supportb bends the 
bridging support Ö upward and the rails, a 
downward so as to produce a compression 
strain at the joint surfaces of the rail heads. 
The joint is completed by welding the 
wedges to the rails a, and to the support b. 
According to Fig. 3. the ends of the bridg 

ing support b are first welded to the railsa, 
as indicated at e, the rails being bent or de 

full lines. Then, by means of any suitable 
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pressure device, such as the bow d and screw 
e, the rails are bent down to the position in 
dicated by dotted lines, which also forces 
the ends of the rail heads against each other ... so as to produce a longitudinal compression 
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strain in said heads. Then the central por 
tion or joint, proper is welded, as at f, to . 
connect the ends of the rail bases with the support b. Upon removing the press d, e, 
trails a spring back into the alining posi 
tion shown in Fig. 2, while at the same time 
the support b assumes the upwardly convex 
shape shown in said Fig. 2, all owing to the 
elasticitv of the rails a, and the support; b. 
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According to Fig. 4, the ends of the stap 
port b are first welded to the rails a, which 
are deflected upward in the same manner as 
in Fig. 3. then apply a press consisting of 
a bow d., which engages the central por 
tion of the support b from below and 
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screws e' engaging the rails (, from above 
at points corresponding to the ends of the 
support. By turning the screws e' to force 
them down in the bow d, the support b is 
bent into the upwardly convex shape indi 
cated bw dotted lines, and with the parts in 
this position, the central weld f is made. 
The press having been removed, the elas 
ticity of the support b will cause it to puli 

65 

or bend the rails a down into alining posi 
tion, so that the final shape of the completed 
joint is as in Fig. 2. 

In Figs. 5 to 8, the joint-bridging member 
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is not a support extending under the rail 
bases, but a laterally arranged fish-plate g. 
According to Fig. 5, the rails a held in con 
tact and deflected upwardly as in Fig. i., are 
first welded at the adjacent ends of their 
bases, to the central portion of the fish-plate 

. Then wedges k are driven between the 
ends of the fish-plate and the adjacent por 
tions of the railheads, thereby bending the 
said fish-plate into an upwardly convex 
shape, and bringing the rails into the alin 
ing position as shown in Fig. 6. Thereupon 
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the joint is finished by welding the ends of . 
the fish-plate to the rail bases, as indicated 
at f°. According to Figs. 7 and 8 the ends of 
the fish-plate g are first welded to the rail 
bases as at f, and then, by driving a wedge 
A: between the central portion of the fish 
plate and the meeting ends of the rail bases, 
the rails and the fish-plate are brought from 
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the original position (Fig. 7) to the final 
position, Fig. 8, in which the alining rail 
ends are subjected to an internal compres 
sion strain, which is preserved by welding 
the wedge to the fish-plate and to the abut 
ting rail bases. . . . 
In all forms of my invention, the heads 

of the alining rail ends, welded to the joint 
bridging member, are normally under an in 
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ternal compression strain, the magnitude of . 
which may be determined exactly during the 
making of the ioint. The welding oper 
ation is preferably performed electrically. 
Warious modifications may be made with 

out departing from the nature of my inven 
tion as set forth in the appended claims. 

claim: 
1. The method of welding rail joints, 

which comprises placing a joint-bridging 
member adiacent to the rail ends, then ap 
plying mechanical means to produce a rela 
tive elastic bending between rails and said 
member, to produce an internal compression 
strain in the rail heads, and then welding 
said member to the rails. 

2. The method of welding rail joints, 
which comprises placing a joint-bridging 
member adjacent to the rail ends, welding 
the central portion of the said member to 
the rail bases and at the same time welding 
the ends of the rail bases to each other, then 
driving the ends of the joint-bridging mem 
ber away from adjacent portions of the 
rails, by mechanical means, and finally se 
curing the ends of the joint-bridging mem 
ber to the rails in this strained position. 
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3. The method of welding rail joints. 
which comprises placing a joint-bridging 
member adjacent to the rail ends, welding 
said member to each of said rails, then me. 
chanically bending said member and the 
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rails relatively to one another so as to pro 
duce an internal compression strain in the 
rail heads, and then securing said member 39 
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to each of the rails at points separated from 
the first named welding points. 

4. The method of welding rail joints 
which comprises placing a joint-bridging 
member adjacent to the rail ends and weld 
ing said member to each rail at the rail ends 
and to at least two other separated points, 
said member and the rails being elastically 
bent with reference to one another, so as to 

10 have an internal compression strain in the 

rail heads, when the last of said welds is 
made. 

In testimony whereof I have hereunto set 
my hand in the presence of two subscribing 
witnesses. 

JOHN WATTMANN. 
Witnesses: 

HENRY HASPER, 
HARRY L. WILSON. 

  


