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R.A., JOINT FOR W-HEAD RALTYPE 
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July 16, 1942. Division of application Serial No. 
439,755, April 20, 1942. This application No 
vember 27, 1946, Serial No. 712,519 

(C. 238-125) 9 Cairns. 

This invention relates to rail joints and has 
Special reference to a joint for rails of the type 
known as W-head rails. This application is a 
continuation in part of my application filed July 
16, 1942, Ser. No. 451,170, now abandoned, Rail 
Joint for W-Head Rail Type. More particularly 
the invention relates to joints for rails such as 
are shown and described in my co-pending appli 
cation filed Apr. 20, 1942, Ser. No. 439,755, now 
abandoned, of Which the present application is a 
division. 
The advantages of the rails described in Said 

copending application have been fully discussed 
therein and Will not be discussed in the present 
application. 
One important object of the present invention 

is to provide for the widening of the bearings for 
the joint bars under the rail head, thus not only 
reducing rail and joint bar wear at these points, 
but also obtaining adequate bearing surfaces 
under the rail head hitherto lacking and thus re 
ducing maintenance costs. 
A second important object of this invention 

is to widen the upper head bearing of the joint 
bar or splice bar by extending it into the space 
vacated by removal of metal from the usual Web 
section in accordance with my improved rail 
design and to obtain thereby extreme width of 
bearing which greatly reduces wear and breakage, 
increases the life of the bar and makes it unneces 
sary to remove the bar for build-up or reforging. 
A third important object of the invention is to 

improve the self-adjusting fit of the bar to rail 
bearings where the tolerances of bar and rail are 
wide by the inward extension of its bearing en 
gagement With the rail. 
A fourth important object of the invention is 

to increase the stiffness and strength of the bar 
by adding metal to the width of its head at its 
widest portion and at a great distance from its 
horizontal neutral axis thereby increasing the 
moment of inertia, which is directly proportional 
to its stiffness, and increasing the section modulus 
above the neutral axis, which is usually deficient 
when balanced against the section modulus of the 
lower portion in a well designed bar. 
A fifth important object is to allow the head of 

the joint bar to set in further under the rail head 
so that its top clears an excessively worn wheel 
flange for a longer time as the top of rail head 
is worn down and its side Worn off When located 
On the high side of curveS. 

In the accompanying drawings like characters 
of reference indicate like parts in the Several 
views, and: 
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Figure 1 is a fragmentary cross-section of One 

form of the improved rail and a splice bar ar 
rangement associated thereWith, the rail being of 
a type termed a flangefree W-head rail. 

Figure 2 is a fragmentary view similar to Figure 
1 showing a rail and splice bar with the rail 
of a headfree V-head type. 
Figure 3 is a view similar to Figure 2 but show 

ing a modified form of rail. 
Figure 4 is a fragmentary cross-section of a 

rail and splice bar arrangement disclosing a 
standard contour of rail head a SSociated with the 
improved Web Section forming an important fea 
ture of this invention. 

Figure 5 is a view similar to Figure 4 but show 
ing the fillets beneath the rail head modified to 
form a hybrid V-head, the remainder of the head 
contour being standard. 
Figure 6 is a fragmentary cross-section of a 

W-head rail and a splice bar arrangement slightly 
modified from the showing in Figure 1. 

Figure 7 is a fragmentary cross-section show 
ing the effect of wear on the head form shown in 
Figure 1. 

Figure 8 is a fragmentary cross-section show 
ing a further nodification of the disclosure of 
Figure 1. 
Figure 9 is a fragmentary CrOSS-Section ShoWing 

a further modification of the disclosure of 
Figure 2. 

Figure 10 is a fragmentary cross-section show 
ing a still further modification of the disclosure 
of Figure 2. 
Figure 11 is a fragmentary cross-section show 

iing a modification of the form shown in Figure 1. 
In order to illustrate the identity in principle of 

the Several forms of the invention herein disclosed 
reference will be had to certain lines and zones 
common to all forms. Of these lines the two 
lines V-V, V-V are traces of vertical parallel 
planes defining the narrowest portion of the web 
Section and the line f-f indicates the trace of a 
horizontal plane passing through the upper limit 
of the rail web where it merges into the fillets 
below the head of the rail. At a distance below 
the line f-f substantially equal to the distance 
between the lines W-W and W-W is a line i-l 
indicating the lower limit of the thin part of the 
Web and a line m-m indicates the horizontal 
midline of the height of the web between the up 
per and lower fillet arcs. Finally, the line b-b 
is the trace of a horizontal plane at the upper 
limit of the rail base or fange fillet arcs, the line 
m-n, being equidistant from the lines f-f and 
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b-b. The head fillets are indicated as having 
radii r While the base fillets have radii r". 
With the foregoing lines in mind the various 

modifications of the invention will now be de 
Scribed. It is first to be noted that the side sur 
faces of each rail web are formed as plane sur 
faces although curved surfaces may be substituted 
and that in each form these surfaces diverge 
doWinWardly below the line l-l with the single ex 
ception of the form shown in Figure 3. In the 
Various views there is indicated in general a rail 
having a head H, a web W and a base or flanged 
foot F. In connection with the rails the splice 
bars are indicated in general at B. 
In Figure 1 it will be seen that the head H 

has the lower ends of the concave arcs 0, form 
ing the fillets of the head, tangent to the lines 
W-V and extending flaringly upward to an ex 
tent of nearly 90° on each side. These fillets 
merge into the upper side faces of the web W 
and these faces between the lines f-f and 
l-l are parallel to lie in the planes V-V. There 
is thus a narrow Zone f2 of uniform thickness 
at the top of the web below which the web in 
creaseS gradually and uniformly in thickness to 
the line b-b. It will also be noted that the head 
of the Splice bar B contacts throughout the arc 
0 and this curve continues on the splice bar 
head So that the web W is free from the splice 
bar head below the line f-f. Moreover, the radii 
r in this form are of such length that the outer 
ends of the arcs O are spaced approximately 
three-fourths the width of the head H. 

It will thus be apparent that the head portion 
of the joint or splice bar has a broad bearing 
against the under side of the rail head and this 
bearing adds both vertical and horizontal sup 
port to the rail head. 
In the form shown in Figure 2 the lower por 

tions 3 of the Sides of the head H converge down 
Wardly to the Outer ends of fillet arcs 4 which 
merge at their lower ends into the flat down 
Wardly flaring upper sides 2 of the narrow zone; 
Said Sides being in alignment with lower sides 5 
of the Web which increases in thickness at a 
uniform rate from the line f-f to the line b-b. 

In Figure 3 the head H has downwardly con 
Verging Side faces 6 from the lower ends of which 
extend the fillet arcs 7 struck from centers C 
On the line f-f So as to form arcs tangent to 
the lines V-V and V-W. In this form the major 
portion of the Web has parallel sides (8 spaced 
to a greater distance than the lines V-V so that 
the arcs fi continue below the plane f-f to inter 
Sect the side planes fB. The head of the splice 
bar B, in this form, contacts the arc through 
out its extent in section. Thus in both this form 
and the form shown in Figure 2 there is provided, 
by the broad head bearing of the Splice bar, both 
vertical and horizontal support for the rail head. 
In the form shown in Figure 4 there is shown 

a head H having a standard contour so far as the 
tread and side faces are concerned but the under 
side of the head is provided with fillet arcs (9 
tangent to the lines V-V and V-V and merging 
into the side faces of the web W. This web has 
the Same form as that in Figure 1, having a 
parallel sided upper Zone 20 and a divergingly 
sided lower Zone 2 f. In this form while the Splice 
bar head is not shown as actually contacting 
the upper part of the rail web, yet the width of 
the engagement of the splice bar head and its 
particular disposition beneath the rail head is 
Such that the bars add to the vertical Support of 
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4. 
the rail head and also Support Said rail head 
against lateral stresses. 
In Figure 5 there is shown a modification of 

the form of Figure 4. Here again the rail head 
H has its tread and Sides of standard contour 
but the under fillet arcs 22 extend from the side 
faces 23 of the head inwardly and downwardly 
to points of tangency to the lines 2-) and '-y' 
and the downwardly diverging sides 2 of the 
narrow Zone which alre in downward alignment 
With the sides 24 of web W. Here the Splice bar 
head contacts the under side of the rail head 
from the narrowest part of the web to the extreme 
outer face of the rail head thus giving great addi 
tion to resistance against vertical and lateral 
stresses exerted on the rail head. 

In the form shown in Figure 6 the rail is sub 
Stantially a modification of that shown in Figure 1. 
but the head of the splice bar B has a fiat face 25 
extending downwardly and inclined outwardly 
from the Web sides f . This fiat face arrange 
ment does not, however, detract from the broad 
and close bearing of the Splice bar head beneath 
the rail head and the arrangement is highly effi 
cient in resisting Vertical and lateral stresses on 
the rail head. 

In Figure 7 a flangefree design, Sane as Figure 
1 is shown in badly worn condition in combina 
tion. With a Wheel with a won flange and tread, 
a portion of which is shown at 28. Due to the 
feature of this invention comprising the moving 
inWard of the under corner of the rail head away 
from the wheel flange, the rail and joint bar are 
kept in Service longer before the wheel dange 
grinds Solidly to its tip into the rail head. 

Figure 8 ShoWS a form in which the rail is a 
rhodification of that shown in Figure 1 and the 
Splice bar B like that of Figure 6. 

Figure 9 shows a form similar to figure 2 out 
having a relatively shorter radius r for the arcs 
4'. 
Figure 10 ShoWS a form of rail web wherein 

the thinnest part of the web is on the line l-l 
and 2-2. The fillet arcs 27 are tangent to up 
Wardly diverging sides 29 of the narrowed or re 
Stricted web-thickness Zone lying between lines 
f-f and l-l. 
The lines v'-' represent vertical planes at the 

innermost face of arcs 27 and at the widest por 
tion of the reduced web zone, which planes ex 
tend downward to intersect and to lie inside of a 
portion of upright web face 30 above m-m. Be 
cause of this the upper narrow zone f2 of the 
Web has upwardly diverging sides 29 while the 
remainder of Web has downwardly diverging sides 
3. 
Figure 11 shows a form much like that of Figure 

6 but here the centers C of the radii r lie above 
the line f-f and not on that line as in Figure 6. 
In the forms shown in Figures 8, 9, 10 and 

11 the Same arrangement of broad and highly 
StreSS-resisting contact exists between the splice 
bar head and the under side of the rail head. 

It Will now be plain that the section of the 
Web is Such that the point of greatest stress 
under lateral load is in all cases the thickest 
part of the web proper and the point of least 
stress under Such load is close to the point of 
application of the load against the head H. 

It will also be plain that because the web is 
thinner than in the usual rail forms immedi 
ately below the rail head the splice bar head is 
afforded much greater bearing surface beneath 
the head than is possible with usual rail forms. 
Thus the broad contacting surfaces keep the unit 
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stresses between the rail head and Splice bar 
head so low as to greatly lessen wear and the 
need for repairs and replacement. 

It will be noted regarding the upper narrow 
portion of web referred to above, that the ex 
act narrowest point can be at or adjacent the 
top or at the bottom limit of this upper por 
tion having a substantially Square Vertical Sec 
tion; or the narrowest part of web may com 
prise the entire height of this zone, thus having 
its upright sides vertical and parallel as indi 
cated by 2 in Figures 1, 4, 6, 7, 8. The up 
right Sides of this narrow portion also may ex 
tend flaringly downward in alignment with the 
diverging sides of web as indicated by 2 in 
Figures 2, 5 and 9; or said sides may diverge 
upwardly as indicated by 29 in Figure 10. This 
variation in Web thickness within this narrow 
upper zone is slightly exaggerated in the draw 
ings for purpose of better illustration, but in 
actual practice is almost negligible and there 
fore has very little effect in the amount of metal 
removed from the web sides or in the in Ward 
shift of the fillet arcs which in turn vitally affects 
the shape of the V-head of the rail and Widens 
the bearings for joint bars. 
Two principles in rail-head design are used 

in taking advantage of the space vacated by 
web metal; First, the use of a fillet arc larger 
than the usual design with its radius-centre 
lying the same distance outside the under cor 
ner of the rail head as does the centre of usual 
design, as ShoWin in Figures 6, 8, 10, thus afford 
ing a Wider bearing for the joint bar. In other 
Words, the space occupied by material removed 
from the upper Web metal (a basic feature of 
the invention) is shown in Figures 6, 8 and 10 
between the Section-lined rail and the dotted 
a lines defining the standard rail. This space 
is used to advantage to widen the curved bear 
ing face and also to widen the bar head. This 
is effected by enlarging the standard radius 
(shown dotted) and at the same time keeping 
the centre of the enlarged radius in the same 
vertical plane as the centre of the Snailer stand 
ard radius; that is: at substantially the same 
distance outward from the rail web, and like 
Wise Outward from the under corner of the rail 
head. Second, the use of a fillet arc the same 
as the uSual design. With its radius-centre moved 
further inward under the corner of rail head 
than the usual design, thus permitting the up 
pel' Outer edge of the arc to be carried around 
closer to a horizontal plane as shown in Fig 
ures 7, 9, 11. This is an effective improvement 
in holding the joint bar in at the top. 

Furthermore, the following is to be particu 
larly noted. In Figures 6 to 11 inclusive the 
relationship of the present, form of rail cross 
Section to the usual or previous forms is clearly 
indicated. In these figures the contour of the 
usual web sides is shown by the dotted lines 
3 and the Splice bar contour necessitated by 
the usual rail form is shown by the dotted lines 
gy. When these dotted line contours are con 
pared with the full line contours of the present 
disclosure it will be seen that the better dis 
tribution of metal in the cross-section is ob 
tained without adding Weight to the rail or in 
creasing the area of the cross-section. 

In contrast, with the rectangular T-head rail 
(Fig. 4) now in general use, there are two types 
of V-head rail. Which differ in respect to the 
ratio of the two portions which are joined to 
form the entire downwardly and inwardly slant 
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6 
ing sides of the V-the curved bearing portion 
and the upper flat portion which slants inwardly 
to join the curved portion. In the “flangefree' 
type, the curved bearing 27 forms at least one 
half of the entire slanting side of the V, shown 
in Figures 1, 6, 7, 10 and 11; While in the “head 
free’ type, the curved bearing 28 forms Scarcely 
one-third, shown dotted as usual (headfree) not 
(improved headfree) in Figure 9. In Figure 5, 
a "hybrid' type of V-head is shown, formed 
from the Standard T-head (Figure 4). In this 
design the curved bearing 29 forms the entire 
Side of the W portion of the rail head. In the 
preferred forms (flangefree), it is obvious that, 
in referring to the fillet zone of the rail sec 
tion, the description “bearing' is more fitting, 
Since there is no abrupt corner or fillet to fill 
in the W-head rail. It also is obvious with re 
Spect to the new section that, with the elimina 
tion of the fillet and abrupt change of section, 
the thickening of the web as it approaches the 
head is no longer necessary, and that this extra. 
metal can be reclaimed to be used elsewhere 
in the Section at a much greater distance from 
the horizontal neutral axis. The enlarged fillet 
Or bearing for joint bar of the “flangefree' sec 
tion is a much more scientific way for easing 
abrupt change in section than increased web 
thickneSS. 
The novel and characteristic section of the 

V-head rail in its preferred flangefree forms is 
obtained by adding extra width and depth to 
the joint bar bearing or fillet zone of the rail 
Sections shown and described in the patent to 
W. P. Thomson No. 1,507,870 of Sept. 9, 1924; 
and eSpecially in my own prior Patent No. 
1,806,426 of May 19, 1931; and in McLeod Thom 
Son No. 2,257,027 of Sept. 23, 1941. 
The reduction of web thickness of the usual 

Section at the part 2 adjacent the lower edge 
of the head fillet is the keypoint in the new 
V-head design. This is the factor as well as the 
point in the Section which defines the lateral 
position of the fillet or joint bearing arc, whether 
the radius of the arc be large or small relative 
to the over-all Width of the rail head. 
Two other factors in the formation of the 

V-head are: The size of bearing arc and the 
location of its upper outer edge relative to the 
upright side face of the head. This determines 
the width, depth and consequent inclined angle 
of the V portion or zone of the head, and also 
determines the ratio of curved bearing width 
to the Over-all Width of the head. The second 
factor is the location of the radius-centre rela 
tive to the top of head and to a vertical plane 
defining its width. This determines the general 
shape of the entire head and the weight of metal 
desired within the V-head contour. 

Still another important factor in the V-head 
development, tending rather to the headfree 
contour, is the setting inward of the relatively 
Small joint bar bearing by the reduction of the 
adjacent Web thickness, (Figure 9). This adds 
a Substantial percentage to the width of a rela 
tive Small bearing which has been found to be 
inadequate, without changing the location of 
the under Corner anchorage of the head for the 
joint bar and without increasing the radius of 
the bearing. It also permits the upper outer 
edge of the bearing to be carried around closer 
to a horizontal plane. This gives greatly in 
creased assistance in holding the bar in at the 
top, which, with the extra width provided by 
moving the radius-centre inward, provides a 
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relatively small bearing with greatly improved 
efficiency. 
What is claimed is: 
i. In a rail-joint, a railroad rail having a 

V-head, and an upright web joined thereto, said 
head having side faces with upright upper por 
tions, said head having underlying side portions 
each extending from the lower edge of the re 
spective upper portion to a point on the Surface 
of the side of said web the lower portion of each 
underlying side including a curved surface ex 
tending inwardly from the lower edges of the 
upright side faces of said head, and a pivoting 
type joint-bar having curved bearing engage 
ment with said curved surface, said bearing en 
gagement having not less than half of the hori 
Zontal extent of the full outward projection of 
said entire underlying side, said engagement ex 
tending inwardly to a vertical plane lying inward 
of a point in said Web side midway of the Web 
height. 

2. In a rail-joint, a railroad rail having a 
V-head, and an upright Web joined thereto, said 
head having side faces with upright upper por 
tions, said head having underlying side portions 
each extending from the lower edge of the re 
spective upper portion to a point on the Surface 
of the side of said web the lower portion of 
each underlying side face including a curved 
surface extending in Wardly from the lower edges 
of the upright Side faces of Said head, and pivot 
ing-type joint-bars each engaging a respective 
curved surface, each said curved surface extend 
ing inwardly to a vertical plane lying inward 
of a point in Said Web side midway of the web 
height. 

3. In a rail-joint, a railroad rail having a 
W-head, and an upright web joined thereto, said 
web having an uppermost zone provided with 
upright sides, said head having underlying oppo 
sitely disposed curved surfaces joined to the up 
right sides of said uppermost Zone of the Web, 
and joint-bars each making curved engagement 
With a respective curved Surface adjacent the 
upper limit of said web Zone, the web thickness 
at any elevation. Within said ZOne being less than 
the web thickness midway of the Web height, 
said zone extending below the Symmetrical lower 
limits of said curved engagement of the joint 
bars a distance not substantially exceeding the 
greatest web thickness within Said Zone, each 
of said curved surfaces having a horizontal ex 
tent greater than half of the full projection of 
the upper outermost face of said head outwardly 
from a vertical plane at the innermost limit of 
said curved surface. 

4. In a rail-joint, a railroad rail having a 
V-head and an upright web joined thereto, said 
web having an uppermost Zone provided With 
upright sides, said head having underlying 
curved surfaces each joined to the upright Side 
of said uppermost zone of the web, and joint 
bars each making curved engagement with a 
respective curved surface, said Zone including 
sections less in web thickness than any Web 
thickness underlying said zone, the Zone extend 
ing below the lower limit of said curved engage 
ment a distance not substantially exceeding the 
greatest web thickness within said Zone, Said 
curved surface extending in Wardly to a vertical 
plane lying inward of a point in Said Web side 
midway of the web height, the Outer limit of 
said curved surface lying nearer to a vertical 
plane at the upper outermost upright face of 
said head than to said inner vertical plane. 
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5. In a rail-joint, a railroad rail having a V 

head and an upright web joined to said head, Said 
web having an uppermost Zone provided With up 
light sides, said head having an underlying 
curved surface extending from the lower edge of 
the respective upright side of the head to join the 
upright side of said uppermost Zone of the web, 
and joint-bars each making curved engagement 
with a respective curved Surface, Said ZOne hav 
ing its greatest transverse thickness less than the 
web thickness at a point midway of the web 
height, the Zone extending below the lower limit 
of said curved engagement a distance not sub 
stantially exceeding the greatest thickness Within 
said Zone, said curved engagement extending in 
wardly to a vertical plane lying in Ward of a point 
in said web side midway of the web height, the 
outer limit of said curved engagement lying 
nearer to a vertical plane at the upper outermost 
upright face of said head than to said inner ver 
tical plane. 

6. In a rail-joint, a railroad rail having a V 
head, and upright web joined thereto, said web 
having an uppermost Zone provided with upright 
sides, said head having underlying curved Sur 
faces one each of which is joined to a respective 
upright side of said uppermost Zone of the Web, 
and joint-bars each engaging a respective said 
curved surface adjacent said juncture, the lower 
limit of said engagement being adjacent the up 
per limit of said Zone of web, the greatest Web 
thickness within said Zone being less than any 
web thickness underlying said Zone, the Zone ex 
tending below its said upper limit a distance not 
substantially exceeding said greatest thickness 
within the Zone, the upper limit of said engage 
ment being nearer to a vertical plane at the up 
per outermost upright face of the rail head than 
to a vertical plane at the inner limit of said en 
gagement. 

7. In a rail-joint, a railroad rail having a V 
head and an upright web to which said head is 
joined, said web having an uppermost Zone pro 
vided with upright sides, said head having under 
lying curved surfaces each of which is joined to 
a respective upright side of Said uppermost Zone 
of web, and joint-bars each having a head mak 
ing curved engagement with a respective one of 
said curved surfaces, the joint-bar head being 
positioned so that a horizontal plane at the upper 
limit of said web Zone lies adjacent a horizontal 
zone of greatest width of said joint-bar head, the 
greatest web thickness within said Web Zone be 
ing less than the web thickness midway of the 
Web height, the Web Zone extending below said 
horizontal plane a distance not substantially ex 
ceeding said greatest Web thickness, said curved 
surface of head engaged by the joint-bar head 
extending inwardly to a vertical plane lying in 
Ward of a point in Said web side midway of the 
Web height. 

8. In a rail-joint, a railroad rail having a V 
head and an upright Web joined to Said head hav 
ing side faces with upright upper portions, said 
head having underlying side portions each ex 
tending from the lower part of the respective up 
per portion to a point on the surface of the corre 
sponding side of said web, the lower portion of 
each underlying Side portion including a curved 
Surface extending inwardly from the lower edge 
of the respective upright side face of said head, 
and pivoting type joint bars each having curved 
bearing engagement with a respective curved sur 
face, Said bearing engagements each extending 
inwardly to a vertical plane lying in Ward of a 
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point in the respective web side midway of the 
web height. 

9. In a rail-joint, a railroad rail having a V 
head and an upright Web joined to said head, said 
head having side faces with upright upper por 
tions, said head having underlying side portions 
each extending from the lower part of the respec 
tive upper portion to a point on the correspond 
ing Surface of Said Web, the lower portion of each 
underlying Side portion including a curved Sur 
face extending inwardly from the lower edge of 
the respective upright side of said head, and piv 
oting-type joint-bars each engaging a respective 
curved surface, said curved surfaces each joining 
a respective upright side of the web at a vertical 
plane lying inward of a point in Said Web side 
midway of the Web height, the radius-center of 
each said curved surface being nearer to a verti 
cal plane at a respective Outermost upright face 
than to the adjacent first mentioned inned Ver 
tical plane. 

SAMUEL G. THOMSON. 
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