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This invention relates to railway tie construc 
tion, and the general object of the invention is 
to provide a railway tie, which is adapted to be 
molded of a suitable composition such as con 

. Crete, and having features of construction, which 
Will enable it to readily cooperate with holding 
down means for securing the rails on the tie. 
A further object of the invention is to provide 

a railway tie of this type with a socket of char 
acteristic form, and capable of cooperating with 
a bolt of correlated form in such a way that the 
bolt can be readily put in place, but when secured 
Will cooperate with the socket in the tie to hold 
the rail flange down on the tie. 
A further object of the invention is to con 

Struct the tie in such a way that it is invertible, 
that is to Say, to construct the tie in such a way 
that it can cooperate with the bolt and lug em 
ployed with it, with either face of the tie upper 
In Ost, that is, either horizontal face. 
A further object of the invention is to construct 

a tie of this type so that the tie can be readily 
formed of reinforced concrete. 

Objection has sometimes been made to con 
Crete ties, to the effect that the Smooth under 
face of the tie does not offer resistance to the 
shifting of the tie longitudinally in the track bed; 
and one of the objects of this invention is to 
provide a construction for the tie, which will 
tend to overcome this objection. 

Further objects of the invention will appear 
hereinafter. 
The invention consists in the novel parts and 

combination of parts to be described hereinafter, 
all of Which contribute to produce an efficient 
rail fastening construction. 
A preferred embodiment of the invention is 

described in the following specification, while the 
broad scope of the invention is pointed out in 
the appended claims. 
In the drawing: 
Fig. 1 is a plan of a tie embodying my inven 

tion, and representing short sections of rails lying 
Cin the tie, and secured thereto. 

Fig. 2 is a side elevation of the tie illustrated 
in Fig. 1, with the rails omitted, but showing the 
bolt sockets indicated in dotted lines. 

Fig. 3 is a Section upon an enlarged scale, taken 
about on the line 3-3 of Fig. 1, and further illus 
trating details of the invention. In this view 
One of the holding-down lugs and the upper por 
tion of its corresponding bolt, is indicated in 
dotted lines. In this view also, a portion of the 
ballast under the tie is indicated. 

Fig. 4 is a vertical cross-section through the 

(CI. 238-3) 
tie, taken about on the line 4-4 of Fig. 2, but 
upon an enlarged scale. This view particularly 
illustrates reinforcing that may be used in the 
tie, and further illustrates the means employed 
at the under face of the tie to prevent its shifting 
On the ballast. 

Fig. 5 is a horizontal section taken about On the 
line 5-5 of Fig. 3, and further illustrating details 
of the invention. 

Before proceeding to a detailed description of 
the invention, it should be stated that in accord 
ance with my invention, I provide a holding 
down member preferably in the form of a bolt 
that is received in a socket extending into the 
tie from its upper face. I am aware that Such 
holding-down bolts have been employed hereto 
fore, but usually they have cooperated with Some 
kind of anchorage means that is embedded in the 
molded tie. In accordance with my invention, 
I give the socket a characteristic form, and I 2 
give the bolt a correlated bow-form with a bow 
form face enabling it to cooperate with the face 
of the Socket, so that the bolt can be readily 
slipped into position, and seated simply by a 
downward movement. After the bolt is Seated 
the bolt and the face of the Socket cooperate to 
prevent the bolt from being withdrawn in a ver 
tical direction. This, of course, enables the bolt 
to resist any upward thrust exerted by the flange 
of the rail. The bolt also resists lateral or hori 
zontal thrust of the rail against the head of the 
bolt or a lug held down by the bolt. 

Referring more particularly to the parts, in 
dicates a railway tie embodying my invention, 
and supporting two rails 2 resting on rail Seats 
3 on the upper face of the tie. In applying my 
invention to such a tie, I mold the tie of Suitable 
material, preferably concrete, and On each Side of 
the rail seat 3 I form a socket 4. The socket 4 
has a convexly curved face 5 on the side of 
the socket remote from the end 6 of the tie, that 
is to say, this face is a convex face extending down 
through the tie from a point a diacent itS Upper 
face, and this face is located toward the rail. At 
a suitable point such as the point 7, which is 
preferably located in the medial horizontal plane 
of the tie, the lower portion 5d of the convex 
face 5 recedes from the end of the tie. In other 
words, below this point the face of the socket re 
cedes from a vertical tangent line 8 tangent to 
the convex face at the point . 

I provide a bolt 9 to cooperate with the Socket, 
said bolt having a body , which is of boW-form, 
that is, curved to correspond With the curvature 
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2 
5 is preferably struck on a relatively large radius, 
and the axis of the body of the bolt would be 
struck on a slightly larger radius increased by 
half the diameter or thickness of the bolt in CrOSS 
Section, measured in the direction of the length 
of the tie. The radius on which the curved face 
5 is struck, should be such that the upper and 
inner edge A of the socket preferably lies ad 
acerat to the edge 2 of the rail flange 3. The 
bolt can be inserted in the Socket by resting the 
concave, or bowed, face of the bolt against the 
convex face 5, and then sliding the bolt down 
Wardly into the socket. The lower end 4 of the 
bolt extends below the point and in contact With 
the face 5ct that recedes from the vertical tangent 
line 8, and hence after the bolt has been put into 
position it cannot be withdrawn by a vertical 
movement, but only by a sliding movement along 
the curved face 5. The upper end of the bolt has 
a, Substantially vertical threaded shank 5, which 
receives a lug 6, said lug of course, having the 
usual opening to fit over the shank of the bolt 
just below the threads. This lug may be in the 
forin of a rectangular block having an undercut 
or rabbet groove 8, so that a shoulder 9 is 
formed on the lug to engage the edge 2 of the 
flange, the nose portion of the lug, of course, 
projecting over the rail fange so as to hold the 
rail doWn. On the threaded shank 5 I provide a 
nut 23, which is screwed home on the upper face 
of the lug to hold it down against the upper face 
of the tie, and to clamp the rail flange in position. 

lf desired, the Socket may have a horizontal 
Width measured in the direction of the length of 
the tie just Sufficient to receive the bolt; but in 
practice, I prefer to make the width of the socket 
greater than the diameter or thickness of the bolt, 
So that when the bolt is in the socket a gap will be 
presented at the back of the bolt, and in this 
gap I provide means for preventing the bolt from 
Shifting outwardly toward the end of the tie 
under a horizontal thrust, which might be exerted 
by the rail flange against the shank of the bolt, 
For this purpose I prefer to employ a filler 2 , 
which may be of wood or any suitable composi 
tion. For this purpose I prefer to use a specially 
prepared hard rubber composition, which is capa 
ble of resisting great forces, but which gives a 
Slight resiliency. The outer side wall of the 
Socket is preferably in the form of an inclined 
face 22, which converges toward the curved face 
5 in a downward direction. As indicated in Fig. 
3, the lower end of this face 22 also inclines slight 
ly a Way from the rail position in a downward 
direction. In other words, the upper end of this 
face inclines inwardly toward the rail. The filler 
Or Wedge block 24 has a form to fit against this 
face 22, and has a concave curved forward face 23 
to fit against the convex back of the bolt. The 
lower end of the inclined face 22 is preferably 
located at about the same level as the point 7 
Where the lower portion. 5a of the convex face 
Connences to recede from the vertical tangent 
line 8. 

In practice, the filler 2 and the bolt 9 are 
preferably inserted Simultaneously in the relation 
indicated in Fig. 3, and after they are slipped into 
a position to Such an extent that the axis of the 
Shank 5 of the bolt is substantially vertical, the 
lug 6 is dropped into position over the shank, 
and the nut 23 is then screwed up. The rear or 
Outer portion of the lug A6, of course, projects over 
the upper end of the filler 2. An examination of 
Fig. 3 Will make it evident that any upward thrust 
of the fiange against the nose of the lug that 
projects over the flange will be very effectively 
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resisted by the bolt and lug, because the bolt can 
not move vertically on account of its lower por 
tion 4, which projects to the right of the vertical 
tangent line 8 as indicated. Furthermore, it is 
evident that the Shank of the bolt will resist any 
force tending to move the bolt laterally, that is 
to Say, toward the end of the tie. 

It will be evident that when the nut 2 is 
tightened up, the tip 4 of the bolt will be drawn 
upWardly so as to wedge itself between the filler 
2 and that portion of the convex face 5 that is 
located below the point of intersection of this 
convex face With the vertical tangent plane. Also, 
there is ample bearing surface between the "flat' 
howed face of the bolt and the 'flat' curved face 
of the Socket. 

If desired, the socket 4 such as illustrated, can 
extend into the tie merely to a considerable depth, 
but I prefer to form these Sockets so that they 
eXtend Completely through the tie from the 
upper face to the lower face as illustrated. This 
may occasion, of course, the locating of the point 
7 in the medial horizontal plane of the tie, and 
enables the tie to be invertible, that is to say, 
either of the horizontal faces of the tie can be 
placed uppermost. 
The bolt 9 preferably has a substantially square 

CrOSS Section, With fillets at the corners as illus 
trated in Fig. 5, and the filler has a corresponding 
form, but at the point where the section 5-5 is 
taken, the CrOSS Section of this filler, or wedge 2, 
Will be rectangular. If desired, a thin cushion 24 
of any Suitable material, may be placed between 
the rail flange and the upper face of the tie. 

In Order to prevent any tendency of this tie 
to shift longitudinally, I prefer to form the upper 
and lower faces with transverse ridges, or ribs 25. 
These ribs are close together, so that grooves are 
formed between them, into which parts of the 
ballast 26 would project, and this would tend to 
keep the tie from shifting. These ridges, how 
ever, are not employed at the rail seats. 
In Order to make the tie light, and yet sufi 

ciently Strong, I prefer to give the tie the cross Sec 
tion illustrated in Fig. 4. In other words, the tie 
is of Substantially rectangular cross section, with 
a plurality of oppositely disposed recesses 27 
Spaced along its length, and formed at the ends of 
the tie beyond the rails 2. The tie may also have 
longitudinal reinforcing bars 28 located in the 
central plane of the tie, and lighter reinforcing 
bars 29 near the corners of the tie. At the points 
Where the WebS 30 are formed between the re 
cesses 27, binding wires 3 are used that pass 
around the longitudinal bars 29. 

Referring again to Fig. 1, and to the reinforcing 
bars 28, it will be noted that the sockets 4 are 
located on each side of the central plane of the 
tie, So that they do not prevent the use of the cen 
tral reinforcing rods 28. 

It is understood that the embodiment of the 
invention described herein is only one of the 
many embodiments this invention may take, and 
I do not Wish to be limited in the practice of the 
invention, nor in the claims, to the particular em 
bodiment Set forth. 
What I claim is: 
1. In a railway tie construction, the combina 

tion of a rail, a tie having bolt-sockets formed 
in the upper side of the same at each side of the 
rail, said SocketS having curved faces adjacent the 
rail extending down in a nearly vertical plane 
from a point adjacent the upper face of the tie, 
the said faces, on the Side toward the rail being 
convex and curved so that a portion of each 
Curved face toward the under face of the tie 
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2,128,530 
inclines toward the vertical plane passing through 
the axis of the rail, a holding-down bolt for each 
Socket, each holding-down bolt having a bow-form 
body and capable of being seated in its socket 
Solely by downward movement in the socket, and 
having a curved body curved to correspond with 
the curvature of the said face and fitting against 
the same with the lower end of the body of the 
bolt extending downwardly along the curved face 
SO as to lie against the Said lower portion thereof, 
means in each Socket back of each bolt for hold 
ing the curved face of the bolt pressed against 
the convex face of the socket, said parts cooper 
ating to prevent the bolt from being pulled verti 
cally out of the socket, each bolt having a thread 
ed shank extending upwardly from the body and 
projecting above the upper face of the tie, a lug 
receiving the said threaded shank and having a 
Shoulder engaging the edge of the rail flange to 
Secure the same, and a nut received on the 
threads and Securing the lug in position. 

2. In a railway tie construction, the combina 
tion of a rail, a tie having bolt-sockets formed in 
the upper side of the same at each side of the rail 
Seat, said Sockets having convex curved faces ad 
jacent the rail seat, convex on the side toward 
the rail and curved so that a portion of each 
Curved face toward the under face of the tie in 
clines away from a vertical plane tangent to its 
Corresponding convex face, and toward the verti 
cal plane passing through the axis of the rail, a 
holding-down bolt for each socket, each holding 
down bolt having a bow-form body curved to 
Correspond With the curvature of the said face 
capable of seating against the convex curved 
face Solely by doWinward movement in the Socket 
and fitting against the convex face with the lower 
end of the body of the bolt extending downwardly 
along the curved face so as to lie against the said 
lower portion thereof below the line of tangency 
With the Said tangent plane, the curved face of 
the Socket below its corresponding line of tan 
gency with the tangent plane cooperating with 
each bolt to prevent the same from being pulled 
Vertically Out of the Socket, each bolt having a 
threaded shank extending upwardly from the 
body and projecting above the upper face of the 
tie, a lug receiving the said threaded shank and 
having a shoulder engaging the edge of the rail 
flange to Secure the same, a nut received on the 
threads and securing the lug in position, each 
Socket having a greater width than the body of 
the bolt measured in the direction of the length 
of the tie So as to form a gap in the socket at the 
back of the body of the bolt, and a filler in said 
gap for holding the bolt against the said curved 
face with the upper end of the filler located under 
the lower face of the lug. 

3. In a railway tie construction, the combina 
tion of a rail, a tie having bolt-sockets formed in 
the upper side of the same at each side of the rail, 
said sockets having curved faces adjacent the 
rail, convex on the side toward the rail and curved 
so that a portion of each curved face toward the 
under face of the tie inclines towards the vertical 
plane passing through the axis of the rail, a hold 
ing-down bolt for each socket, each holding-down 
bolt having a curved body curved to correspond 
With the curvature of the said face and fitting 
against the same with the lower end of the body 
of the bolt extending downwardly along the 
curved face so as to lie against the said lower por 
tion thereof, said curved face cooperating with 
each bolt to prevent the same from being pulled 
vertically out of the Socket, each bolt having a 

3 
threaded shank extending upwardly from the 
body and projecting above the upper face of the 
tie, a lug receiving the said threaded shank and 
having a shoulder engaging the edge of the rail 
flange to secure the same, a nut received on the 
threads and Securing the lug in position, each 
socket having a greater width than the body of 
the bolt measured in the direction of the length of 
the tie So as to form a gap in the Socket at the 
back of the body of the bolt, a filler in said gap 
for holding the bolt against the said curved face 
with the upper end of the filler located under the 
lower face of the lug, each Socket having an in 
clined outer face extending downwardly from the 
upper face of the tie, in a direction away from 
the rail and converging toward the said curved 
face in a doWinWard direction, Said filler having an 
inclined face on its outer side fitting against the 
first-named inclined face and having an arcuate 
face on its inner side fitting against the convex 
side of the body of the bolt. 

4. In a railway tie construction, the combina 
tion of a rail, a tie having a bolt-socket extending 
into the same from the upper face of the tie, said 
bolt-socket having a convexly curved face on the 
side toward the rail, said curved face having a 
point located at a depth. Within the tie and above 
the bottom face of the tie from which the said 
face recedes in an upward direction and in a lower 
direction, said socket having an outer inclined 
face extending upwardly from a point Substan 
tially at the level of the said first-named point, a. 
bolt having a bow-form curved body curved to 
correspond with the curvature of the said curved 
face and lying against the same, said bolt making 
Contact With the curved face of the Socket only 
on the side of said bowed body, said bolt having 
a. Substantially vertical threaded shank at the 
Upper end thereof, a filler received at the back of 
the bolt and between the said inclined face and 
the bolt body, a lug receiving the threaded shank 
Seating on the upper face of the tie, having a 
shoulder for engaging the edge of the rail flange 
and with the outer side of the lug projecting over 
the upper end of the filler, and a nut on the 
thread of the bolt for tightening the bolt in the 
Socket. 

5. In a railway tie construction, the combina 
tion of a tie having a bolt-socket formed in the 
same at the side of the rail seat, said socket hav 
ing a convexly curved face adjacent the rail seat, 
and curved. So that a portion of the curved face 
toward the under side of the tie recedes from a 
Vertical plane tangent to the said convex face in 
the direction toward the plane of the Web of the 
rail, a holding-down bolt for the socket having a 
bOW-form curved body, curved to correspond with 
the curvature of the said face and fitting against 
the same with the lower end of the body of the 
bolt extending downwardly along the curved face 
SO aS to lie against the said lower portion thereof, 
and So that the lower portion of said curved face 
lying below the line of tangency with said plane 
cooperates with the tip of the bowed body of the 
bolt to prevent the same from being pulled verti 
cally out of the Socket, said bolt having a thread 
ed shank extending upwardly from the body and 
projecting Substantially vertically above the upper 
face of the tie, means for holding the bolt pressed 
against said convexly curved face, a lug receiving 
the said threaded shank and having a shoulder 
engaging the edge of the rail flange to secure the 
Sane, and a nut received on the threads and 
Securing the lug in position. 

6. In a railway tie construction, the combina 
tion of a tie having a bolt Socket formed in the 
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4. 
same at the side of the rail seat, said Socket hav 
ing a convexly curved face adjacent the rail Seat, 
and curved so that a portion of the curved face to 
Ward the under side of the tie recedes toward the 
plane of the web of the rail, a holding-down bolt 
for the socket having a bow-form curved body, 
curved to correspond with the curvature of the 
said face and fitting against the same With the 
lower end of the body of the bolt extending down 
wardly along the curved face so as to lie against 
the said lower portion thereof, and so that the 
lower portion of said curved face cooperates With 
the tip of the bowed-form body of the bolt to pre 
went the same from being pulled vertically out of 
the socket, said bolt having a threaded shank ex 
teading upwardly from the body and projecting 
Substantially vertically above the upper face of 
the tie, a lug receiving the said threaded shank 
and having a shoulder engaging the edge of the 
rail flange to secure the same, a nut received. On 
the threads and securing the lug in position, Said 
socket, being of greater width measured in the 
direction of the length of the tie than the body 
of the bolt so as to form a gap in the Socket back 
of the bolt, and a filler received in Said gap for 
holding the bolt against the curved face of the 
socket With the upper end of the filler lying under 
the lower face of the lug. 

7. In a railway tie construction, the CCIn bina 
tion of a tie having a bolt-Socket formed in the 
same at the side of the rail Seat, said Socket hav 
ing a convexly curved face adjacent the rail Seat, 
and curved so that a portion of the curved face 
toward the under side of the tie recedes toward 
the plane of the web of the rail, a holding-down 
bolt for the socket having a bow-form curved 
body, curved to correspond With the curvature of 
the said face and fitting against the Same with 
the lower end of the body of the bolt extending 
downwardly along the curved face So as to lie 
against the said lower portion thereof, and so 
that the lower portion of said curved face cooper 
ates with the tip of the bowed body of the bolt to 
prevent the same from being pulled vertically out 
of the socket, said bolt having a threaded shank 
extending upwardly from the body and project 
ing Substantially vertically above the upper face 
of the tie, means for holding the bolt pressed 
against said convexly curved face, a jug receiving 
the Said threaded shank and having a shoulder 
engaging the edge of the rail flange to secure the 
Same, and a nut received on the threads and Se 
curing the lug in position, the under face of said 
tie having transverse ribs thereupon for engaging 
the ballast to prevent longitudinal shifting of the 
tie in the road bed. 

8. A tie of the kind described, formed of a 
cementitious molded material, said tie having bolt 
Sockets formed therethrough to facilitate secur 
ing rails to the tie, each of said Sockets passing 
completely through the tie from its upper to its 
lower face, and having a convex face on the side 
remote from the end of the tie, the point of tan 
gency of said curved face to a vertical plane being 
located Substantially at the medial horizontal 
plane of the tie, the faces of the sockets adjacent 
the ends of the tie being inclined toward the 
middle of the tie from a point at about the medial 
horizontal plane of the tie and converging toward 
the said curved faces in the direction of the media) 
plane of the tie. 

9. A cementitious member for supporting a rail 
having bolt Sockets formed therethrough to facili 
tate securing rails to the cementitious member, 
each of said sockets passing completely through 
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the cementitious member irom its upper to its 
lower face and having a conveX face on the side 
toward the position of the rail, the point of tan 
gency of said curved face to a vertical plane being 
located adjacent the medial horizontal plane of 
the cementitious member, the faces of the Sockets 
remote from the rail position being inclined to 
Ward the rail position from a point at about the 
medial horizontal plane of the cementitious men 
ber, and converging With the said curved faces 
from the upper and lower faces of the cementi 
tious member in the direction of the medial plane 
of the cementitious member. 

10. A cementitious molded member to which a 
steel rail is to be attached, having a socket formed 
therein, said socket having a convex face on the 
Side adjacent the axis of the steel rail, the point 
of tangency of said curved face to a vertical plaine 
being located below the top surface of the mem 
ber, said socket having faces on the side remote 
from the axis of the rail inclined toward the loca 
tion of the rail and away from a vertical plane 
passing through their intersection at a point sub 
stantially opposite that at Which the curved inner 
face of the socket is tangent to a vertical plane. 
1. A cementitious molded member to which a 

steel rail is to be attached, said member having a 
Socket formed therein, said Socket having a con 
WeX face on the side adjacent to the axis of the 
Steel rail, the point of tangency of said curved 
face to a vertical plane being located below the 
Surface of the member, said socket having faces 
On the side remote from the axis of the rail in 
clined toward the location of the rail and away 
from a vertical plane passing through their inter 
Section at a point Substantially opposite that at 
Which the curved inner face of the socket is tan 
gent to a vertical plane, and means held in said 
Socket for engaging and holding the steel rail. 

12. In a rail holding construction including a 
Cementitious body, the combination of a bolt hav 
ing a Substantially bow-form body extending 
down into the cementitious body from the upper 
Surface thereof in a substantially vertical position, 
the body of said bolt having a bow-form, concave 
side face disposed toward the rail position, said 
cementitious body having a socket extending into 
the same from its upper face to receive the said 
bolt and fitting against the said concave face of 
the bolt, the lower portion of said bolt and the 
face of the socket adjacent thereto inclining in 
a downward direction toward a vertical plane 
passing through the rail position, said bolt having 
means at its upper end for engaging the rail; and 
a filler fitting into the socket back of the bolt 
and holding the same against the convex face of 
the socket, the lower portion of the bowed body 
of Said bolt and the adjacent face of the socket 
cooperating With the said filler to hold the bolt 
against upWard movement in the Socket. 

13. In a rail holding construction including a 
cementitious body, the combination of a bolt 
having a substantially bow-formed body extend 
ing down into the cementitious body from the 
upper Surface thereof in a substantially vertical 
position, the body of said bolt having a bow-form 
concave side face disposed toward the rail posi 
tion, said cementitious body having a socket ex 
tending into the same from its upper face to re 
ceive the said bolt, and fitting against the said 
concave face of the bolt, the lower portion of said 
bolt and the face of the socket adjacent, thereto 
inclining in a downward direction toward a ver 
tical plane passing through the rail position, said 
bolt having means at its upper end for engaging 
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the rail; and a filler fitting into the socket back of 
the bolt and holding the same against the convex 
face of the socket, the lower portion of the bowed 
body of said bolt and the adjacent face of the 
Socket cooperating with the said filler to hold the 
bolt against upward movement in the socket. 

14. In a rail holding construction, the combina 
tion of a cementitious body having a socket, said 
Socket having a convex lateral face extending 
down into the same from a point adjacent the 
upper face of the cementitious body, a bolt having 
a concave lateral face toward the said convex face, 

5 
a filler received in the socket at the back of the bolt operating as a wedge to press the body of the 
bolt laterally and against the lateral face of the 
socket that is disposed toward the rail position, 
Said lateral face of the socket and the adjacent 
face of Said bolt having engaging faces inclined 
slightly from a vertical line in a downward direc 
tion and toward the rail position, and cooperating 
with the filler to prevent upward movement of 
the bolt. 

HOMER, MI. HADLEY. 
10 


