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The present invention relates to metal ladder construc 
tions of the step ladder or extension ladder types; and is 
more particularly concerned with an improved ladder 
characterized by a novel rung construction and by a novel 
assembly arrangement for affixing such rungs to the side 
rails of the ladder. 
Various forms of metal ladders have been suggested 

heretofore, comprising, in general, a pair of metallic side 
rails having a plurality of spaced metallic rung elements 
extending therebetween and fastened thereto. One well 
known form of rung used in such constructions is of 
rounded tubular configuration; and rungs of this type are 
often fastened to the ladder side rails by forming circular 
holes in the side rails through which the opposing ends 
of each tubular rung are caused to extend, with the rung 
then being fastened in place by rolling the outermost end 
of each rung over the edges of said holes provided in the 
ladder side rails. Assembly of this type can be readily 
effected on commercially available assembly machines; 
whereby the overall construction lends itself to mass production. 
Round rung ladders of the type described above have 

the disadvantage that a round rung provides a relatively 
uncomfortable base on which to stand, and also affords 
a very small surface contact between the rung and the 
feet of a person standing on the ladder, whereby it is 
relatively easy to slip on the rungs. In an effort to over 
come these known disadvantages, various alternative, 
more costly, metal rung constructions have been Sug 
gested, wherein the rung is characterized by an uppermost 
relatively flat surface. The use of such "flatstep' metal 
rungs has greatly complicated ladder manufacture, and 
has increased the cost of ladders over and above the in 
creased cost of the rungs themselves. In general, for ex 
ample, flatstep metal rungs of types suggested heretofore 
have not been provided with circular ends, wherefore it 
is not feasible to mount the ends of said rungs in circular 
apertures provided in the ladder side rails. To the con 
trary, the special flatstep rung shapes suggested hereto 
fore have required that the ladder side rails be provided 
with special, and costly, retaining brackets or clamps; or 
that said side rails be provided with specially shaped non 
circular apertures, again at a considerable increase in 
cost. And even with these special mounting arrangements, 
the resultant joints between the flatstep rung and its asso 
ciated side rails are often weaker and less reliable than 
had been the case with earlier round rung arrangements. 
The present invention, recognizing the fabrication, cost, 

and strength advantages which can be accomplished in 
round rung ladders, and simultaneously recognizing the 
advantages of comfort and safety which are achieved in 
flatstep ladders, provides a novel ladder construction 
which combines the advantages, while simultaneously 
eliminating the disadvantages, of both types of ladder. In 
this respect, as will appear, the present invention provides 
a ladder utilizing a novel elongated rung having a flat 
upper portion throughout its major extent whereby the 
comfort and safety of the ladder in use corresponds to that 
of flatstep ladders already known in the art; and wherein 
the ends of the novel rung are formed in rounded sections, 
with associated beads, so that the rungs can be attached 
to the ladder side rails with far greater ease and at less 
expense than is the case with known flatstep ladders, and 
by the use of conventional assembly machines. In this re 
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spect, moreover, the present invention is further char 
acterized by a rung of novel configuration, capable of 
being fabricated by conventional extrusion techniques foll 
lowed by relatively simple forming operations, whereby 
the cost of the rung is far less than would be the case if 
some highly complex casting or machining techniques were needed. 

It is accordingly an object of the present invention to 
provide a flatstep ladder characterized by novel flatstep 
rungs adapted to be attached to the ladder side rails in 
a simple and more reliable manner than has been the 
case in flatstep ladders suggested heretofore. 
Another object of the present invention resides in the 

provision of an improved metal ladder structure having 
side rails provided with circular apertures adapted to re 
ceive and retain flatstep rungs. 
A still further object of the present invention resides 

in the provision of an improved flatstep ladder which 
is easier and less expensive to manufacture than flatstep 
ladders suggested heretofore. 

Another object of the present invention resides in the 
provision of an improved ladder side rail-rung assembly, 
which avoids the need of special brackets or other facilities 
for supporting a flatstep rung against rotation in bearing 
holes provided in the side rails. 

Still another object of the present invention resides in 
the provision of a novel ladder rung characterized by a 
unique configuration of central and end portions whereby 
said rung provides the safety and stability advantages of 
flatstep ladders, in combination with the assembly, cost, 
and joint strength advantages of round rung ladders. 

In providing for the foregoing objects and advantages, 
the present invention contemplates the provision of a 
metal ladder comprising a pair of side rails (which may 
take the form of beam extrusion) supporting a plurality 
of spaced flatstep rungs. Each of said rungs is provided 
with an upper substantially flat surface; and, in a preferred 
embodiment, the rungs comprise hollow metal extrusions 
(e.g. aluminum, magnesium, or the like) having a sub 
stantially D cross sectional configuration. 

Rungs having some form of D cross sectional configura 
tion have, in themselves, been suggested heretofore; but 
rungs of this general type have normally been attached to 
the ladder side rails by relatively complex means, e.g., 
through the use of specially shaped bearing holes, or spe 
cial brackets or clamps, which greatly increase the cost 
of assembly and, unfortunately, usually decrease the 
strength of the joint between the rung and side rails. In 
accordance with the present invention, the D-shaped rungs 
are “coned' at their opposing ends to transform said op 
posing ends from a D cross section into a circular cross 
section. The resultant generally cylindrical ends of each 
rung are then mounted in circular holes, in the ladder side 
rails, by a relatively inexpensive, but highly reliable, bead 
ing and rolling technique. Moreover, as will be described, 
the rungs and side rails are each ribbed, so that when the 
ribbed rung ends are inserted into the ribbed ladder side 
rails, and rolled into place, the ribbing on the rungs and 
side rails provide a firm lock preventing the rungs from 
rotating, without the need of any special locking brackets 
or clamps. 
The foregoing objects, advantages, construction and 

operation of the present invention will become more read 
ily apparent from the following description and accom 
panying drawings in which: 
FIGURE 1A is a perspective view of a portion of a 

ladder rung extrusion of the type utilized in the present 
invention; 
FIGURE 1B is a perspective view of a portion of a 

ladder rung construction, of the type shown in FIGURE 
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1A, formed with a coned end in accordance with the pres 
ent invention; 
FIGURE 1C is a perspective view of the ladder rung 

portion shown in FIGURE 1B, with a bead added there 
to; and 
FIGURE 2 is a top cross sectional view of one end of 

a ladder rung constructed in accordance with the present 
invention, and attached to a ladder side rail. 

It will be understood that a ladder constructed in ac 
cordance with the present invention comprises a pair of 
metallic side rails having spaced rungs extending there 
between and attached thereto. One such side rail is illus 
trated in cross section at 10 in FIGURE 2; and one end 
of a typical rung 11 is also shown in FIGURE 2. Only one 
side rail, and only one end of a typical rung, has been 
shown in FIGURE 2; but it will be appreciated that the 
other side rail, and the other end of each rung, will 
also take the form shown in FIGURE 2 (and in the 
other figures to be described). - 

In fabricating rungs to be assembled in accordance with 
the techeniques of the present invention, one first starts 
with a plurality of D-shaped hollow metallic extrusions of 
the type shown in part in FIGURE 1A. Each extrusion 
11a has an upper substantially flat surface 11b, and a pair 
of rounded side surfaces 11c forming a D-shaped hollow 
cross section as shown at 11d. The top and side surfaces 
11b and 11c are, during the formation of the extrusion 
11a, formed with a plurality of parallel, elongated, sub 
stantially continuous ribs 11e acting to increase the trac 
tion between the ultimate rung and the shoes of one stand 
ing on that rung. These ribs 11e also act (as will be de 
scribed) as a locking means in cooperation with similar 
ribs 10a, formed on the ladder side rails 10 during the ex 
trusion or other manufacture of said side rails (see FIG 
URE 2). The lowermost surface 1 if of the rung extrusion 
11a can, if desired, also be somewhat flattened as shown 
in FIGURE 1A; and this lower surface can be ribbed or 
not as desired. 
The extrusion 11a, shown in FIGURE 1, is cut to 

desired lengths corresponding to the lengths of the rungs 
desired in the final ladder, and including sufficient ex 
cess length to permit the formation of end structures of 
the types to be described. More particularly, after each 
rung extrusion 1a is cut to length, its opposing ends are 
coned to convert said opposing ends into a circular cross 
section. A typical rung end, so coned, is illustrated in 
FIGURE 1B. The coning is accomplished by using a 
forming die which has a conical inner configuration and 
which is positioned over each end of the D shaped rung 
extrusion 11a. A conical mandrel is then inserted into 
the open end of the extrusion (the end 11d shown in 
FIGURE 1A, for example) and said mandrel is then 
pressed forward along the axis of the rung to expand the 
rung ends into a conical shape. The resultant expanded 
end, at each end of the rung, is designated 11g in the sev 
eral figures. The ribs 11e, originally provided on the ex 
trusion 11a, appear on the expanded end g as well. The 
D cross section formed by the flat top and curved side 
portions 11b and 1c of the rung is unchanged throughout 
most of the rung. Due to the coning operation, however, 
the ends of the rung now assume a circular; externally 
ribbed, cross section, designated 12 in FIGURE 1B. 
As a next step in the fabrication of my novel rung, a 

bead 13 is formed on each expanded or coned end 11g 
of the rung, by means of a beading die, which is itself 
conventional, and of the known type often used in the 
fabrication of round rung ladders. The ribs le formed 
on the original extrusion 1a extend over each bead 13 to 
the outermost ends of the rung, and appear on the por 
tions 14 of the ladder rung between each bead 13 and 
the adjacent free end of said rung. 
The portions 14 at the opposing ends of the ladder 

rung are of Substantially cylindrical configuration, having 
an exterior ribbed surface as illustrated in FIGURE 1C. 
These opposing ribbed ends 14 are thus adapted to be 
inserted through round holes provided in the side rails 10 
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4. 
of the ladder. More particularly, as shown in FIGURE 2, 
the side rails 10 may comprise an aluminum or other 
metal extrusion of I-beam cross section, and preferably 
include a central web 15 having ribs 0a formed on the 
opposing surfaces thereof. The ribs 10a extend in parallel 
relation to one another along the direction of extrusion of 
the side rails 10. The side rails 10 are punched with 
spaced round holes 16 through which each end 14 of the 
ladder rung is inserted until the bead 13 bears firmly upon 
the inner surface of web 15. The ends 14 of the rung are 
so dimensioned that, when bead 13 bears on the inner 
surface of web 15, a portion of each end 14 protrudes out 
wardly past the outer side of web 15; and these outer 
protruding ends of the rungs are then rolled to produce 
an external bead 17. Since rung bead 13 is ribbed, and 
since the rolled edge or bead 17 is also ribbed, these ribs 
(which are, in effect, portions of the ribs 11e formed in 
the original rung extrusion) lock into engagement with 
the ribs 10a on web 15 of the ladder side rail 10. As a 
result, the ladder rung is firmly held against rotation with 
out the need of any special brackets, clamps, or bearing 
hole shapes. 
While I have thus described the preferred embodiment 

of the present invention, many variations will be suggested 
to those skilled in the art. The foregoing description is 
accordingly meant to be illustrative only and is not limita 
tive of my invention; and all such variations and modifi 
cations as are in accord with the principles described are 
meant to fall within the scope of the appended claims. 

Having thus described my invention, I claim: 
1. In a ladder, a ladder rung comprising an elongated 

hollow metal extrusion having a flat upper surface por 
tion, a limited portion of said extrusion adjacent each of 
the opposing ends of said hollow extrusion being smoothly 
flared into a circular cross section, an upstanding cir 
cular bead integrally formed on each of said circular 
cross section portions at a location spaced from the adja 
cent free end of said extrusion to provide short substan 
tially cylindrical portions between said beads and the op 
posing free ends of said extrusion respectively adapted for 
insertion into circular bearing holes in a pair of ladder 
side rails, and elongated integral ribs formed on said 
flat upper surface portion and extending substantially un 
interrupted across said beads and along said short sub 
stantially cylindrical portions for providing a tread sur 
face on said flat surface portion and for simultaneously 
providing locking means on said beads and on said cy 
lindrical portions adapted to lock said rung against rota 
tion when the opposing ends of said rungs are mounted 
in said ladder side rail bearing holes. 

2. The structure of claim 1 wherein said hollow metal 
extrusion has a cross section of substantially D configura 
tion throughout the major portion of its length, the oppos 
ing ends of said D shaped extrusion being flared into a 
Substantially conical interior configuration to provide 
Said circular cross sections at said opposing ends. 

3. The structure of claim 2 wherein said ribs are 
formed on both the flat upper surface and on the subja 
cent curved outer surfaces of said D-shaped extrusion. 

4. The structure of claim 2 wherein said ladder in 
cludes a pair of generally parallel spaced side rails each 
of which is provided with at least one round bearing hole 
adapted to receive one of the opposing ends of said rung, 
said short substantially cylindrical portions adjacent the 
opposing ends of said rung being of sufficient length to 
extend completely through said side rails and to protrude 
beyond the outer surfaces of said rails when said beads 
are in abutment with the inner surfaces of said rails re 
spectively, the outwardly protruding ends of said short 
cylindrical portions being rolled across said outer surfaces 
of rails to hold said rung in place. 

5. The structure of claim 4 wherein each of said rails 
comprises a metal extrusion having a plurality of elon 
gated ribs integrally formed thereon adapted to engage 
and lock with the ribs on said rung beads. 
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6. The structure of claim 5 wherein each of said rails 

includes a further plurality of elongated ribs integrally 
formed thereon adapted to engage and lock with the ribs 
on the rolled protruding ends of said rung. 

7. The structure of claim 6 wherein each of said rails 
is of substantially I cross section, said round bearing holes 
being formed in the web of said I, said pluralities of ribs 
being formed on the opposing surfaces of said web re spectively. 
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