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RAILCAR DRAFTSILL AND METHOD OF 
FORMING SAME 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates generally to the ?eld 
of railcars, and more particularly to a railcar draftsill and 
method of forming a railcar draftsill. 

BACKGROUND OF THE INVENTION 

[0002] Arailcar may have a draftsill at each end of its box 
frame for accepting couplers. Draftsills are currently built by 
Welding together tWo rolled structural shapes, such as Z-sec 
tions, or by casting. 

[0003] Manufacturing dif?culties exist in producing 
draftsills of these designs. Current draftsill fabrication 
requires special Welding considerations to accommodate 
distortion from Welding. In addition, the grade of material 
for the structural shapes is limited. Also, the Weight of the 
draftsill is limited by the properties of the available struc 
tural shapes. 

[0004] Draftsills that are cast require extensive gauging 
and ?nishing or machining, all of Which are cost-prohibitive. 
In addition, the grade of material for cast sections is subject 
to casting restrictions, such as feeding and subsequent heat 
treating to develop strength. Also, the minimum Weight of 
the draftsill is limited by minimum section siZes required to 
pour castings of acceptable solidity. 

SUMMARY OF THE INVENTION 

[0005] According to one embodiment of the invention, a 
method of forming a sill of a railcar draftsill includes 
providing a single plate of material having predetermined 
dimensions, bending the single plate to form a ?rst leg, 
bending the single plate to form a second leg and a Web 
disposed betWeen the ?rst and second legs, bending the ?rst 
leg to form a ?rst ?ange, and bending the second leg to form 
a second ?ange. The single plate of material may be formed 
into the desired con?guration according to a method having 
a single forming step. 

[0006] Embodiments of the invention provide a number of 
technical advantages. Embodiments of the invention may 
include all, some, or none of these advantages. A draftsill 
manufactured according to the teachings of one embodiment 
of the present invention may be more ef?ciently designed 
because both the type of material and the thickness of 
material can be speci?ed With feWer restrictions than struc 
tural sections. This signi?cantly reduces the Weight of a 
draftsill, strengthens the draftsill, and reduces cost. In addi 
tion, dimensions and tolerances can be tightened and met 
more easily because of less Welding distortion. No full 
length, full-penetration Weld is required for the sill, Which 
reduces distortion and cost. 

[0007] Other technical advantages are readily apparent to 
one skilled in the art from the folloWing ?gures, descrip 
tions, and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] For a more complete understanding of the inven 
tion, and for further features and advantages, reference is 
noW made to the folloWing description, taken in conjunction 
With the accompanying draWings, in Which: 

Sep. 11, 2003 

[0009] FIG. 1 is a bottom plan vieW of a draftsill coupled 
to a railcar box frame according to one embodiment of the 

present invention; 

[0010] FIG. 2 is an exploded, bottom perspective vieW of 
the draftsill of FIG. 1; 

[0011] FIGS. 3A through 3C illustrate one method of 
forming a sill of the draftsill of FIGS. 1 and 2 according to 
one embodiment of the present invention; and 

[0012] FIG. 4 illustrates another method of forming a sill 
of the draftsill of FIGS. 1 and 2 in accordance With one 
embodiment of the present invention. 

DETAILED DESCRIPTION OF EXAMPLE 
EMBODIMENTS OF THE INVENTION 

[0013] Example embodiments of the present invention and 
their advantages are best understood by referring to FIGS. 
1 through 4 of the draWings, in Which like numerals refer to 
like parts. 

[0014] FIG. 1 is a bottom plan vieW of a draftsill 200 
coupled to a box frame 100 of a railcar 102 according to one 
embodiment of the present invention. Railcar 102, Which 
may be any suitable vehicle that rides along rails, has 
draftsills 200 coupled at each end of box frame 100; hoW 
ever, only one draftsill 200 is shoWn for description pur 
poses. Draftsill 200 may be coupled to box frame 100 in any 
suitable manner, such as Welding. 

[0015] FIG. 2 is an exploded, bottom perspective vieW of 
draftsill 200. The general function of draftsill 200 is to aid 
in coupling railcars 102 together. Draftsill 200 includes a sill 
202, a striker face assembly 204, a pair of front draftstops 
206 (only one is shoWn), a pair of rear draftstops 208 (only 
one is shoWn), and a center plate 210. 

[0016] According to the teachings of the present inven 
tion, sill 202 is formed from a single plate of material 212. 
Forming sill 202 from plate of material 212 eliminates the 
need of having to Weld together plate sections, angles, or 
other structural sections, such as Z-sections. Eliminating 
Welding saves time and money, and also alloWs a design 
engineer to specify tighter dimensions and tolerances. In 
addition, forming sill 202 from plate of material 212 elimi 
nates having to cast sill 202, Which also saves time and 
money associated With casting. For example, cast sections 
require extensive gauging and ?nishing operations, Which 
are cost-prohibitive. In addition, the strength and toughness 
of a sill formed from a plate material rather than a casting is 
much greater. In one embodiment, plate of material 212 is 
formed from a structural steel (e.g., ASTM A572, A1, and 
A36) having a thickness betWeen approximately one-quarter 
inch and one inch. HoWever, plate of material 212 may be 
formed from different suitable materials and different thick 
nesses, depending upon the application. 

[0017] Sill 202 includes a Web 214, a ?rst leg 216, a 
second leg 218, a ?rst ?ange 220, a second ?ange 222, a 
plurality of holes 224, and a plurality of slots 226. Although 
sill 202 may be formed in various shapes, the illustrated 
embodiment is an example con?guration for sill 202. In one 
embodiment, draftsill 200 is approximately ?ve foot in 
length; hoWever, other suitable lengths for draftsill 200 may 
be utiliZed. In the illustrated embodiment, ?rst leg 216 and 
second leg 218 extend outWardly from Web 214 such that 
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substantially 90° angles are formed between the plane of 
Web 214 and the planes of ?rst and second legs 216, 218, 
respectively. Both ?rst leg 216 and second leg 218 may be 
any suitable height 217 and their thickness is governed by 
the thickness of plate of material 212. Similarly, ?rst ?ange 
220 is formed outWardly from ?rst leg 216 and second ?ange 
222 is formed outWardly from second leg 218 such that 
substantially 90° angles are formed betWeen the planes of 
each ?ange 220, 222 and the respective planes of legs 216, 
218. Both ?rst ?ange 220 and second ?ange 222 may be any 
suitable Width 221 and their thickness is governed by the 
thickness of plate of material 212. As described beloW, other 
suitable angles may be formed betWeen the above described 
elements of sill 202. 

[0018] A plurality of holes 224 are formed in ?rst ?ange 
220 and second ?ange 222. Holes 224, Which may be any 
suitable diameter, may be located in other suitable locations 
on sill 202. In addition, there may be any number of holes 
224. Holes 224 function to accept cross-members (not 
shoWn) for structural stability for draftsill 200 and for 
additional support for a coupler’s draft gear. 

[0019] Slots 226, Which may be any suitable siZe and 
shape, function to accept front draftstops 206 and/or rear 
draftstops 208. Slots 226 facilitate the coupling of front 
draftstops 206 and rear draftstops 208 to sill 202. This 
coupling may be accomplished by Welding. 

[0020] Striker face assembly 204 couples to one end of sill 
202 and ?nctions to accept a coupler of an adjacent railcar 
102. Striker face assembly 204 may be any suitable siZe and 
shape and may be, in some embodiments, combined With 
front draftstops 206 and cast as one unit. Striker face 
assembly 204 is coupled to sill 202 in any suitable manner 
such as, for example, by Welding. 

[0021] Front draftstops 206 and rear draftstops 208 func 
tion to retain a draft gear of a coupler that is inserted through 
striker face assembly 204 into sill 202. Only one front 
draftstop 206 and one rear draftstop 208 are shoWn to be 
coupled to ?rst leg 216 for clarity purposes. Preferably, an 
additional front draftstop 206 and an additional rear draft 
stop 208 exist on the inside of second leg 218. Any suitable 
front draftstops 206 and rear draftstops 208 may be utiliZed 
in accordance With the present invention and may be 
coupled to sill 202 in any suitable manner, such as by 
Welding. 
[0022] Center plate 210 is coupled to sill 202 in any 
suitable manner such as, for example, by Welding. An 
aperture 211 functions to accept a pin existing on a truck 
assembly (not shoWn) of railcar 102. Center plate 210 may 
be any suitable siZe and shape. 

[0023] NoW that the details of one embodiment of draftsill 
200 have been described, one method of forming draftsill 
200 is described beloW in conjunction With FIGS. 3A 
through 3C. An additional method of forming draftsill 200 
is also described beloW in conjunction With FIG. 4. 

[0024] FIG. 3A illustrates plate of material 212 having 
holes 224 and slots 226 formed therein. Having holes 224 
and slots 226 formed in plate of material 212 before forming 
sill 202 eliminates the need of having to drill or form holes 
224 or 226 after the forming of sill 202. This saves consid 
erable time and money because it is easier to Work With plate 
of material 212 as a planar element as opposed to an element 
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that has already been formed With angles. HoWever, holes 
224 and slots 226 may be formed at any time during the 
forming of sill 202. As described above, plate of material 
212, in one embodiment, is structural steel; hoWever, other 
suitable materials that are available in plate form may also 
be used. Plate of material 212 may be of any suitable 
thickness; hoWever, a preferred thickness for plate of mate 
rial 212 is approximately one-quarter inch to one inch. As 
illustrated in FIG. 3A, plate of material 212 is cut according 
to predetermined dimensions. The predetermined dimen 
sions are such that after bending operations are carried out 
on plate of material 212, as described beloW, plate of 
material 212 Will be in the ?nal form of sill 202 Without 
having to do any subsequent ?nishing operations. Eliminat 
ing ?nishing or folloW-up operations saves considerable 
time and money. Also, full-length, full-penetration Welding 
is eliminated, Which results in many advantages as described 
above. 

[0025] FIG. 3B illustrates bending plate of material 212 to 
form a ?rst leg 216 and a second leg 218. The forming of 
?rst leg 216 and second leg 218 also results in the forming 
of Web 214, Which is disposed betWeen ?rst leg 216 and 
second leg 218 as illustrated. As described above, in one 
embodiment, an angle of approximately 90° is formed 
betWeen both ?rst leg 216 and Web 214, and second leg 218 
and Web 214. Other suitable angles may be formed betWeen 
legs 216, 218 and Web 214. Any suitable forming operation 
may be utiliZed to form legs 216, 218. For example, a press 
or press brake may be utiliZed. In addition, legs 216, 218 
may be cold formed, Warm formed, or hot formed, depend 
ing on the type of material of plate of material 212 and its 
thickness. 

[0026] FIG. 3C illustrates the bending of ?rst leg 216 to 
form ?rst ?ange 220 and the bending of second leg 218 to 
form second ?ange 222. As described above, a substantially 
90° angle is formed betWeen ?rst ?ange 220 and ?rst leg 216 
and also betWeen second ?ange 222 and second leg 218. 
HoWever, other suitable angles may be utiliZed depending 
upon the ?nal desired con?guration of sill 202. Similar to the 
bending of legs 216, 218, ?anges 220, 222 may be formed 
using any suitable forming operation, such as by using a 
press or press brake. In addition, ?anges 220 and 222 may 
be cold formed, Warm formed, or hot formed, depending on 
the type of material of plate of material 212 and its thickness. 
After ?anges 220 and 222 are formed, this ends one method 
of forming sill 202. No other ?nishing operations are 
needed, Which saves considerable time and money. In addi 
tion, dimensions and tolerances of sill 202 may be more 
tightly speci?ed and may be met more easily by forming sill 
202 out of a single plate of material 212. Sill 202 as 
illustrated in FIG. 3C Will then be in its ?nal form (for 
example, as that shoWn in FIG. 2). 

[0027] FIG. 4 illustrates another method of forming sill 
202 of draftsill 200. In the illustrated embodiment, sill 202 
is formed in a one-step forming operation by sandWiching 
plate of material 212 betWeen a top surface of a female die 
400 and a bottom surface of a male die 402. Female die 400 
and male die 402 may be coupled to any suitable press. 
Other suitable forming operations may be utiliZed to form 
sill 202 to its ?nal non-planar con?guration in a one-step 
forming operation. In the method shoWn in FIG. 4, sill 202 
is hot formed; hoWever, depending on its thickness and 
material type, sill 202 may also be Warm formed or cold 
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formed. As in the embodiment illustrated in FIGS. 3A 
through 3C, holes 224 and slots 226 may be formed in plate 
of material 212 before or after the forming step illustrated in 
FIG. 4 is performed. Once the forming step is ?nished, sill 
202 takes on its ?nal non-planar con?guration, such as that 
shoWn in FIG. 2. Again, no further ?nishing operations are 
required. HoWever, other ?nishing operations may be per 
formed, such as heat treating and surface treating. 

[0028] Although embodiments of the invention and their 
advantages are described in detail, a person skilled in the art 
could make various alterations, additions, and omissions 
Without departing from the spirit and scope of the present 
invention as de?ned by the appended claims. 

What is claimed is: 
1. A method of forming a sill of a railcar draftsill, 

comprising: 
providing a single plate of material having predetermined 

dimensions; 
bending the plate to form a ?rst leg; 

bending the plate to form a second leg and a Web disposed 
betWeen the ?rst and second legs; 

bending the ?rst leg to form a ?rst ?ange; and 

bending the second leg to form a second ?ange. 
2. The method of claim 1, Wherein, prior to the bending 

steps, the plate is planar. 
3. The method of claim 1, further comprising forming a 

plurality of apertures in the plate. 
4. The method of claim 3, Wherein forming the plurality 

of apertures comprises forming a plurality of holes and a 
plurality of slots in the plate prior to the bending steps. 

5. The method of claim 3, Wherein forming the plurality 
of apertures comprises forming a plurality of holes and a 
plurality of slots in the plate such that the holes are formed 
after the forming of the ?rst and second ?anges and the slots 
are formed after the forming of the ?rst and second legs. 

6. The method of claim 1, Wherein the ?rst and second 
legs are substantially parallel to one another such that a 
substantially 90° angle is formed betWeen the ?rst leg and 
the Web and a substantially 90° angle is formed betWeen the 
second leg and the Web. 

7. The method of claim 1, Wherein the ?rst ?ange and the 
?rst leg form a substantially 90° angle and the second ?ange 
and the second leg form a substantially 90° angle. 

8. The method of claim 1, Wherein providing the single 
plate of material having predetermined dimensions com 
prises cutting a single plate of structural steel having a 
thickness betWeen approximately one-quarter inch and one 
inch into a plate having a predetermined length and Width. 

9. A method of forming a sill of a railcar draftsill, 
comprising: 

providing a single plate of material having a ?rst con 
?guration; and 

forming the single plate into a second con?guration, the 
second con?guration comprising: 

a Web; 

a pair of legs extending outWardly from the Web; and 

a pair of ?anges extending outWardly from the legs. 
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10. The method of claim 9, Wherein, prior to the forming 
step, the plate is planar. 

11. The method of claim 9, further comprising forming a 
plurality of apertures in the single plate. 

12. The method of claim 11, Wherein forming the plurality 
of apertures comprises forming a plurality of holes and a 
plurality of slots in the single plate prior to forming the 
single plate into the second con?guration. 

13. The method of claim 11, Wherein forming the plurality 
of apertures comprises forming a plurality of holes and a 
plurality of slots in the single plate after forming the single 
plate into the second con?guration. 

14. The method of claim 9, Wherein the pair of legs are 
substantially parallel to one another and a substantially 90° 
angle is formed betWeen each leg and the Web. 

15. The method of claim 9, Wherein the pair of ?anges 
extend outWardly from the legs at substantially 90° angles. 

16. The method of claim 9, Wherein forming the single 
plate into the second con?guration comprises hot forming 
the single plate into the second con?guration. 

17. The method of claim 9, Wherein providing the single 
plate of material having the ?rst con?guration comprises 
cutting a single plate of structural steel having a thickness 
betWeen approximately one-quarter inch and one inch into a 
plate having a predetermined length and Width. 

18. A railcar draftsill, comprising: 

a sill formed from a single plate of material; 

a striker face assembly coupled proximate a ?rst end of 
the sill; 

a front draftstop coupled to the sill; 

a rear draftstop coupled to the sill; and 

a center plate coupled to the sill. 
19. The railcar draftsill of claim 18, Wherein the sill 

comprises: 

aWeb; 
a pair of legs extending from the Web at approximately 

90° angles to the Web; and 

a pair of ?anges extending from the legs at approximately 
90° angles to the legs. 

20. The railcar draftsill of claim 19, Wherein a plurality of 
holes are formed in the ?anges and a plurality of slots are 
formed in the legs. 

21. The railcar draftsill of claim 18, Wherein the single 
plate of material is formed from a structural steel having a 
thickness betWeen approximately one-quarter inch and one 
inch. 

22. A sill of a railcar draftsill, comprising: 

a Web; 

a pair of legs extending from the Web; and 

a pair of ?anges extending from the legs, 

Wherein the Web, pair of legs, and pair of ?anges are 
formed from a single plate of material. 

23. The sill of claim 22, Wherein a plurality of holes are 
formed in the ?anges and a plurality of slots are formed in 
the legs. 

24. The sill of claim 22, Wherein the single plate of 
material is formed from a structural steel having a thickness 
betWeen approximately one-quarter inch and one inch. 
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25. A railcar, comprising: 

a frame; and 

a draftsill coupled to the frame, the draftsill comprising: 

a sill formed from a single plate of material; 

a striker face assembly coupled proximate a ?rst end of 
the sill; 

a front draftstop coupled to the sill; 

a rear draftstop coupled to the sill; and 

a centerplate coupled to the sill. 
26. The railcar of claim 25, Wherein the sill comprises: 

a Web; 

a pair of legs extending from the Web; 

a pair of ?anges extending from the legs; and 

Wherein the Web, pair of legs, and pair of ?anges are 
formed from the single plate of material. 

27. The railcar of claim 26, Wherein a plurality of holes 
are formed in the ?anges and a plurality of slots are formed 
in the legs. 

28. The railcar of claim 25, Wherein the single plate of 
material is formed from a structural steel having a thickness 
betWeen approximately one-quarter inch and one inch. 

29. A method of forming a sill of a railcar draftsill, 
comprising: 

providing a single planar plate of material having prede 
termined dimensions; and 

forming, in one step, the single planar plate into a non 
planar con?guration, the non-planar con?guration 
comprising: 
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a Web; 

a pair of legs extending outWardly from the Web; and 

a pair of ?anges extending outWardly from the legs. 
30. The method of claim 29, further comprising forming 

a plurality of holes and a plurality of slots in the single planar 
plate prior to forming the single planar plate into the 
non-planar con?guration. 

31. A method of forming a sill of a railcar draftsill, 
comprising: 

providing a male die having a loWer surface; 

providing a female die having an upper surface; 

providing a single planar plate of material having prede 
termined dimensions; and 

sandWiching the single planar plate betWeen the loWer 
surface of the male die and the upper surface of the 
female die to form the single planar plate into a 
non-planar con?guration, the non-planar con?guration 
comprising: 

a Web; 

a pair of legs extending outWardly from the Web; and 

a pair of ?anges extending outWardly from the legs. 
32. The method of claim 31, further comprising forming 

a plurality of holes and a plurality of slots in the single planar 
plate prior to sandWiching the single planar plate betWeen 
the loWer surface of the male die and the upper surface of the 
female die. 


