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The present invention relates to railway frogs and the 

like and more particularly to such frogs which are formed 
of work-hardenable metal such as manganese steel. 
A railway frog is a joint, used where two tracks cross 

one another at an angle, which enables the flanged rail 
wheels On one rail to cross another rail of the intersect 
ing track. The material of which railway frogs should 
be made must possess qualities of toughness, hardness, 
strength and durability required in withstanding the re 
peated and severe impact to which such frogs are sub 
jected by the wheels of passing railway vehicles. It has 
been found in practice that various work-hardenable 
metals are particularly well adapted for this purpose, one 
of the most popular being manganese steel. 
A conventional practice is to initially cast or other 

Wise form the frog of manganese steel and then, prior 
to placing it in service, to subject the frog point and adja 
cent Wing rails with which the rolling stock wheels will 
be in contact to surface work-hardening to obtain the 
required toughness and hardness properties. Surface 
hardening is usually accomplished by cold working the 
metal, i.e. plastically deforming the metal at a tempera 
tue below that at which spontaneous recrystallization 
takes place. It is well known that such cold working 
results in a forced recrystallization of the metal grains 
into finer grain sizes with a resulting enhancement of 
certain mechanical properties of the metal, especially 
hardness, toughness, and wear resistance. Common 
methods of cold working involve Subjecting the metal 
Surface to repeated impacting by hammering, pressing, 
rolling, shot blasting or the like. As noted, the metal 
undergoes actual flow or displacement in the process of 
hardening. As hardening progresses, the rate of metal 
flow diminishes until a desired degree of hardening is 
effected. 
As indicated, cold working of the frog point and wing 

rail Surfaces is conventionally carried out in the factory 
before the frog is placed in service. Because of the sur. 
face metal flow which takes place during work hardening, 
the usual practice is to initially provide an additional 
thickness (cf. ys inch) of metal on the point and wing 
surfaces to be work-hardened. In this way provision is 
made for bringing the working or tread surfaces of the 
point and wings to the desired rail level after the initial 
metal excess has been flattened by the cold working proc 
eSS. Some of the excess metal undergoes migratory cold 
flow to edge areas where peening over is possible, neces 
sitating a further grinding of the frog to give the desired 
final dimensions. 

These and other conventional practices are expensive 
both in terms of the materials and equipment which must 
be used, and the labor that must be expended. Very 
Serious disadvantages inhere in the time consuming nature 
of the operations. 

It is a primary object of this invention to overcome the 
many disadvantages of the conventional practices de 
Scrited above and others by providing a frog having wear 
surfaces which are work-hardenable in situ after the 
formed but unhardened frog has been placed in service 
at a rail crossing. It is thus an object of this invention 
to eliminate the necessity for carrying out work harden 
ing of rail frogs in the factory and to provide instead for 
such treatment to take place after the frog is in place in 
the railroad track, 
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An ancillary object is to provide a rail frog having 

wear surfaces which need not be pre-hardened but are 
work-hardenable in use as a result of passage of the rail 
vehicle wheels over the frog wear surfaces. 
A further object of the invention is to provide a use 

hardenable frog which, once placed in service, undergoes 
rapid hardening of its wear surfaces during the initial 
period of use and which need not be further ground or 
otherwise shaped to the desired cross-section. Still an 
other and allied object is to provide such a use-harden 
able frog having wear members which retain their over 
all dimensional uniformity during the in use work-hard 
ening process and indefinitely thereafter. Ancillary to 
these it is an object to provide such a frog in which the 
final cross-sections or shape of the various wear members 
in use may be accurately prescribed prior to work hard 
ening of the members. 

Other objects and advantages will become apparent 
upon reading the attached detail description and upon 
reference to the drawings in which: 
FIGURE 1 is a plan view of a railroad track crossing 

in which a frog embodying the features of the present 
invention is installed at each intersection of two rails. 

FIG. 2 is an enlarged fragmentary perspective view of 
a frog employed in practicing the present invention, show 
ing the frog wear surfaces prior to work hardening. 

FIG. 3 is mainly an enlarged plan view, slightly in 
perspective, showing the frog point and adjacent wing por 
tions of the frog shown in FIG. 3. 
FIG. 4 is a fragmentary, enlarged transverse cross 

sectional view of the illustrative frog point taken along 
the line 4-4 of FIG. 3, again showing the frog wear sur 
faces prior to work hardening. 
While the invention has been described in connection 

with a preferred embodiment, it will be understood that 
it is not intended to limit the invention thereto, but it is 
intended to cover all modifications and alternative con 
structions and methods falling within the spirit and scope 
of the invention as expressed in the appended claims. 

Turning now to the drawings there is shown in FIG. 1 
a two track crossing including at the junction of each pair 
of intersecting rails a frog 10 of the type employed in 
practicing the present invention. For details of the frog 
structure employed at each pair of intersecting rails, ref 
erence may be had to FIG. 2. 
There it will be seen that the general framework of 

the frog is defined by a pair of ordinary rolled rails bent 
or forged into the shapes shown so as to form opposing 
and spaced apart wing rails 12 and 14. As will be seen, 
the integral wing rails include straight and approximately 
parallel mid-portions 12a, i4a, which house the actual 
rail crossover therebetween, and end portions 2b and 
2c, 14b and 14c, formed to converge toward the mid 

portion of the frog. The wing rail end portions i2b, 
14b thus define the toe of the frog. 

Short ordinary straight rails 16, 18 are provided in the 
usual manner between the converging wing rail end por 
tions 12c, 14c, thus serving as the point rails and there 
by defining the heel of the frog. The respective short 
rails 6, 18 are generally parallel to and spaced from 
the wing rail portions 12c, 14c to define therebetween 
flangeways 29, 22 for accommodating the railwheel 
flanges. As will be observed, the short rails 16, 18, made 
of ordinary rail steel, terminate short of the frog mid 
portion defined between the wing rail portions 12a, 4a. 
There is thus defined a generally rectangular opening 

within the rails 12a, 14a, and the converging ends of the 
straight rails 6, 8. Disposed in this opening is a cen 
tral frog member 21, cast in this instance of manganese 
steel and sized and shaped to fit between and form the 
actual junction or crossover for the intersecting rails. As 
will be seen, the frog member 21 is railbound to the op 
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posing wing rails 2, 14 by 
bolts 22. 
The structure of the frog member 21 is well illustrated 

in FIGS. 2 and 3. It will be seen that the casting as 
shown is of integral construction and comprises a frog 
point 24, and two adjacent but spaced opposing frog 
wing portions 26, 28, respectively. The opposing ver 
tical surfaces 24a of the frog point and 26a, 28a of the 
wing portions are spaced suitably to define therebetween 
a continuation toward the frog point of the flangeways 
20, 22. The sharpness angle of the frog point 24 is de 
pendent, of course, upon the angle of intersection of the 
rails. 
As shown, the frog member 2 presents generally hori 

zontal, flat wear or tread surfaces 24b at the frog point 
and 26b, 28b on the adjacent wing portions for engage 
ment by the wheels of passing rail vehicles. 

In carrying out the invention, the rail frog member 2 
is provided with means facilitating complete work-hard 
ening of its wear surfaces while in use, i.e. after the frog 
has been installed at the rail crossing; yet the overall 
dimensional profile of the member is maintained during 
such work-hardening. By such means the basic objec 
tives of the invention are accomplished, pre-hardening of 
the frog before track installation is no longer necessary 
and once the frog is placed in service no further grind 
ing, trimming or other shaping of the frog metal is neces 
Sary. 

In this instance, each of the wear surfaces in the region 
of the frog point, i.e. surfaces 24b, 26b, 28b, is fluted 
or provided across its face with a series of spaced 
grooves or troughs 30 defining lipraised ridge-like por 
tions 32 of metal which ridges are primarily engaged by 
the wheels of moving rail vehicles during the initial 
period of use of the frog. The work-hardenable but ini 
tially unhardened wear surfaces of the frog, and more 
particularly the upraised metal ridges 32 thereon, undergo 

means of suitable through 
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cold flow under the high velocity pounding of the moving 
rail wheels, resulting in work-hardening of the frog wear 
surfaces. 
Upon particular reference to FIGS. 3 and 4 the nature 

of the wear surfaces of the frog employed in practicing 
the invention will be apparent. As shown, the grooves 
30 in the frog point surface 24b are in a V-formation 
paralleling the side walls 24a of the point. This arrange 
ment orients the grooves and ridges 32 generally in the 
same direction as that of the vehicle wheels in passing 
over the rails. In this same manner the grooves 30 pro 
vided in the faces 26b, 28b of the frog wing portions are 
arranged to run in the direction of motion of the wheels 
along the rails. It should be understood, of course, that 
other orientations of the grooves and ridges may also be 
employed in keeping with the spirit and scope of the in 
vention described herein. 
As the rail wheels pass over the frog wear surfaces 

24b, 26b, 28b, the metal ridges 32 tend to flatten out 
under the pounding and pressure resulting from the 
heavy loadings supported by the vehicle wheels and 
transmitted to the rails. This flattening out of the metal 
ridges 32 constitutes cold flow of the metal and harden 
ing thereof takes place incident to the cold flow as dis 
cussed above. 
An important feature of the invention resides in pro 

vision in the frog wear surfaces of the grooves 30 ad 
jacent the ridges 32 which grooves provide low areas 
into which the upraised metal portions 32 will flow dur 
ing the cold working process. This provision of relieved 
areas in the wear faces of the frog facilitates ready cold 
flow of the ridge metal 32 at a high rate, thus accom 
plishing hardening of the frog wear surfaces in situ in a 
minimum of time. 
By use of the present invention, it is now possible to 

be assured that cold flow of metal is directed into the 
grooves as desired during the work-hardening process, 
and that metal will not peen over the top edges of the 
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4. 
frog wear members and flow into undesirable areas Such 
as the flangeways as so often occurs with conventional 
frogs now in service. 

It is desirable to initially form the frog wear surfaces 
such that the top surfaces of the metal ridges 32 are dis 
posed in a flat plane somewhat higher than the level of 
the surrounding ordinary rails. The magnitude of the 
initial difference in the levels of the ridges 32 and rails 
may be selected such that cold flow of the ridge metal 
gradually reduces the ridges down to the normal or 
working level of the rails. The structure shown and 
described is particularly advantageous in view of the fact 
that the ridges 32 may be of approximately equal height 
thus avoiding abrupt peaks in the wear Surface contour 
which might disrupt flow of traffic over the frog or other 
wise present maintenance problems. The outline or pro 
file of the frog wear members 24, 26, 28 is generally flat 
both before work hardening and afterward when the 
ridges 32 have at least partially flowed into the grooves 
36. importantly no overhang of metal results in the 
open flangeway due to flow of metal that has nowhere 
else to go. 
The present invention is found to constitute a great 

boon to the railroads in that the costs of manufacture 
of railway frogs have been materially reduced and the 
problem of battering and peening over of metal in the 
area of the frog point into the flangeways which must 
be kept clear has been solved. 

claim as my invention: 
1. A railroad frog member comprising a point and 

adjacent wings having wear surfaces formed of Work 
hardenable but initially unhardened metal, the wear Sur 
faces of said point and wings having a series of spaced 
grooves therein defining upraised metal portions there 
between positioned for rolling engagement by the wheels 
of passing railway vehicles, said spaced grooves and up 
raised metal portions being elongated, of uniform cross 
section throughout their length, and being alined in the 
direction of travel of the railway vehicle wheels along 
the rails, and said upraised metal portions being adapted 
to plastically flow at least partially into said grooves dur 
ing rolling engagement of the upraised metal portions 
by said vehicle wheels to thereby work harden the wear 
surfaces in use. 

2. A railroad frog member comprising a frog point 
having a wear surface formed of work hardenable but 
initially unhardened metal, the wear surface of said frog 
point having a series of spaced grooves therein defining 
upraised metal portions therebetween positioned for roll 
ing engagement by the wheels of passing railway vehicles, 
said spaced grooves and upraised metal portions being 
elongated, of uniform cross section throughout their 
length, and being alined in the direction of travel of the 
railway vehicle wheels along the rails, and said upraised 
metal portions being adapted to plastically flow at least 
partially into said grooves during rolling engagement of 
the upraised metal portions by said vehicle wheels to 
thereby work harden the wear surface in use. 

3. A railroad frog member comprising a point and 
adjacent wings having wear surfaces formed of work 
hardenable but initially unhardened metal, the wear sur 
faces of said point and wings having spaced relieved 
areas therein defining rows of upraised metal portions 
therebetween positioned for rolling engagement by the 
wheels of passing railway vehicles, said spaced grooves 
and upraised metal portions being elongated, of uniform 
cross section throughout their length, and being alined in 
the direction of travel of the railway vehicle wheels 
along the rails, and said upraised metal portions being 
adapted to plastically flow at least partially into said 
relieved areas during rolling engagement of the upraised 
metal portions by said vehicle wheels to thereby work 
harden the wear surfaces in use. 

4. The process for producing a surface hardened rail 
road frog which comprises forming a frog member in 
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cluding a frog point and adjacent wings having wear Sur 
faces of work hardenable but initially unhardened metal, 
forming a series of spaced grooves in each of said wear 
surfaces thus defining upraised metal portions therebe 
tween positioned for engagement by the wheels of pass 
ing railway vehicles said spaced grooves and upraised 
metal portions being elongated, of uniform cross section 
throughout their length, and being alined in the direction 
of travel of the railway vehicle wheels along the rails, 
and plastically deforming said upraised metal portions 
at least partially into said spaced grooves to thus work 
harden the wear surfaces by installing the frog member 
in a rail crossing in use by railway vehicles so that the 
vehicle wheels exert pressure upon said upraised por 
tions to thus work harden the wear surfaces. 

5. The process for producing a surface hardened rail 
road frog which comprises forming a frog member in 
cluding a frog point having a wear surface of work 
hardenable but initially unhardened metal, forming 
Spaced relieved areas in said wear surface thus defining 
rows of upraised metal portions therebetween positioned 
for engagement by the wheels of passing railway vehicles, 
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6 
said spaced grooves and upraised metal portions being 
elongated, of uniform cross section throughout their 
length, and being alined in the direction of travel of the 
railway vehicle wheels along the rails, and plastically 
deforming said upraised metal portions at least partially 
into said spaced relieved areas by installing the frog 
member in a rail crossing in use by railway vehicles so 
that the vehicle wheels exert pressure upon said upraised 
portions to thus work harden the wear surfaces. 
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