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11 Claims.

The invention relates to improvements in
ladders and has particular reference to sheet
metal ladders of the type commonly known as
step ladders.

An object of the invention is to construct a
ladder entirely of stamped sheet metal members
embodying novel structural formations and asso-~
ciation of parts.

Another object is to provide a ladder of sheet
metal construction with strong rigid side rails.

Another object of the invention is to provide a
sheet metal ladder with steps rigidly constructed
and novelly fitted and secured to the side rails.

Another object is to provide improved hingedly
mounted brace legs and novel means for securing
said legs to the ladder proper.

Anaother object is to construct a sheet metal
step ladder with a removable top step.

Anocther object is to construct a ladder entirely
of sheet metal thereby making the legs, rails and
steps strong and durable, as well as minimizing
the cost of manufacture and rendering the same
capable of easy handling and folding.

The foregoing and such other objects of the
invention as will appear hereinafter as the de-
scription proceeds, will be more readily under-
stood from a perusal of the following specifica~
tion, reference being had to the accompanying
drawing in which:

Fig. 1 is a perspective view of the improved
ladder.

Fig. 2 is a vertical sectional view through a
step, taken on line 2—2 of Fig. 1.

Fig. 3 is a horizontal sectional view through one
side rail taken on line 3—3 of Fig. 1.

Fig. 4 is a fragmentary vertical sectional view
taken on line 4—4 of Fig. 1 showing one step
removed.

Fig. b is a horizontal sectional view taken on
line 5—5 of Fig. 4.

Fig. 6 is a sectional view taken on line 6—6 of
Fig. 4.

Fig. 7 is a fragmentary perspective view show-
ing a modified structure.

Fig. 8 is a fragmentary vertical sectional view
taken on line 8—8 of Fig. 7.

As shown in Figs. 1 through 6 of the drawing,
the improved ladder embodies two spaced apart
side rails {0, formed of sheet metal, having an
intermediate portion (I and longitudinal side
flanges 2. Spaced apart longitudinally extend-
ing substantially V-shaped re-enforcing ribs 13
are formed in the intermediate portion (1. The
ribs 13 extend in the same direction as the
flanged sides 12 and said flanges preferably have
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their marginal edge portions {4 folded inwardly
at an angle to further increase the rigidity of said
side rails. )

A plurality of steps !5 are provided, each of
which is formed of sheet metal having a central
longitudinal downwardiy directed re-enforcing
bead 16 and downwardly extending longitudinal
side flanges (7. The flanges #7 may be folded
over inwardly upon themselves, as at 18, to fur-
ther increase the rigidity of the steps.

To facilitate rigid and permanent mounting of
the steps in the side rails 18, the side rails have
a plurality of slots {9 and 21 arransged in pairs,
as shown, for receiving portions of the steps 16
in a manner best shown in Fig, 3. Hach. flange 11
of the steps 15 extends beyond the ends of the
step portion forming lips 22 which extend through
the respective slots 2! when the steps are in
blace and are bent over against the outside face
of the rail {8 with the free edge of the lips 22
terminating within the V-shaped rib 13 of said
side rail.

The marginal edge portions of each step, be-
tween the flanges {7 and central rib 16 fit into
the respective slots 18 of the side rail and said
edges are slit and bent over, as at 20, whereby
the steps are rigidly supported by the ribs {3
which abut both the top and bottom faces of the
step portions. If desired, the angular flange por-
tions 14, on flanges 12, may be cut away, as at
28, so that said flange portions may extend in-
wardly to overlie and embrace the marginal
fanges {7 of the steps thereby further increasing
the rigidity of the steps which may or may not
be additionally re-enforced by straps 24 secured
therebeneath.

The open bottom end of each side rail 10 pref-
erably is closed by securing therein a substan-
tially U-shaped piece of sheet metal 25 and the
upper end of each rail is left open to receive,
telescopically, fragmentary rail portions 26 de-
pending from the under side of a top step plate
27. 'This top step plate 27 preferably has a down-
wardly extending flange 28 on each edge so that
when the top step is in place it adequately pro-
tects the user of the ladder from possible injury
upon contacting the top edges of a bracket 29
rigidly mounted adjacent the upper end of each
side rail 8.

The brackets, 29, best shown in Figs. 4 and 8,
each consist of an elongated strip of sheet metal
formed to conform substantially to the cross-sec-
tion of the side rails and extend rearwardly there-
from to provide a channel or bearing bracket
adapted to receive therein a pin 3! for securing,
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between the two walls of each bracket, the upper
end of one leg 32, Each leg 32 also is substan-
tially U-shaped in cross section and the marginal
edge 33 of each of its side flanges is bent in-
5 wardly preferably angularly to snugly embrace
the ends of suitable cross braces 34 whereby said
cross braces 34 may be rigidly secured to the re-
spective legs by welding., A substantially U-
shaped plate 25a closes the open bottom end of
10 each leg 32. If desired, a pivctally mounted shelf
35 may be mounted adjacent the upper end of
the legs 32, having forwardly extending rails 38
which, when the shelf is in its herizontal position,
engage beneath one of the steps 1§ for refain-
15 ing said shelf horizontal.

It is apparent that by making the top step re-
movable the ladder may, upon removal of said
step, conveniently be used as a scaffold support
whereby the scaffolding may rest upon the upper

20 step 15 between side rails {8, thus providing an
unobstructed scaffold.

The fragmentary illustration of a side rail (f¢
and step 15a shown in Figs. 7 and 8 illustrates a
modified form of construction wherein the ribs

25 {3a of each side rail are detented at 31 to re-
ceive the notched marginal edge of steps 5a
in the same manner as said edge is received by the
slot 19 in the structure previously described.
This construction materially increases the rigidity

30 of the side rails inasmuch as the ribs {3 are
unbroken.

Although exemplary -forms of the invention
have been described in detail in the foregoing
specification -and particularly illustrated in the

. 85 gccompanying drawing, it is to be understood that
it is desirous not to limit the invention to the pre-

i cise structures shown and described, but to.em-
body such variations and modifications in defail
as will fall within the spirit of the invention

40 and the scope of the appended claims.

I claim:

1. A ladder constructed of sheet metal compris-
ing in combination, side rails, said side rails being
channel shaped in cross-section, spaced apart

45 longitudinal ribs formed in each of said rails,
said ribs projecting. into  the channel and each
having a plurality of longitudinal and lateral
slots, the slots being arranged in pairs and spaced
apart longitudinally in groups, steps each con-

50 structed of sheet metal, a central reinforcing rib
and side flanges formed on each step, and lips
on the ends of said sisde flanges adapted to ex-
tend respectively one through each longitudinal
slot and be bent-over into one of said longitudinal

55 ribs, the marginal end portion of each step fit-
ting into the associated lateral slots in said ribs.

2. A ladder constructed of sheet metal compris-
ing in combination, side rails, said side rails being
channel shaped in cross-section, parallel spaced

60 apart longitudinal ribs formed in each of said
rails, said ribs projecting into the channel and
each having a plurality of longitudinal and lateral
slots therein, said slots being spaced apart longi-
tudinally -in groups, steps each constructed of

65 sheet metal and provided with a central rein-
forcing rib and side flanges, and lips on the ends
of said side flanges adapted to extend through
the respective longitudinal slots in said side rails
and be bent over into the longitudinal ribs, the

70 marginal end portion of each step fitting into the
respective lateral slots in said ribs. :

3. A ladder constructed of sheet metal com-
prising in combination, a pair of side rails, said
side rails being channel-shaped in cross-section,

75 spaced apart longitudinal ribs formed in each
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of said rails, each rib projecting inte the channel
and having a plurality of longitudinally spaced
apart lateral slots arranged in laterally aligned
pairs, steps, each constructed of shest metal and
formed with side flanges, and lips on the ends
of said side flanges adapted to extend through
longitudinal slots in said side rails outwardly.of
the longitudinal ribs and be bent over into said
ribs, the marginal end portions of each step fit-
ting snugly into the respective aligned slots in
said ribs.

4. A ladder constructed of sheet metal com-
prising, in combination, a pair of side rails,
flanges forming the side walls of each side rail,
the flanges on the opposed rails being disposed
towards each other, at least one longitudinal rib
in each side rail projecting thereirom in the same
direction ag said flanges, steps extending between
said side rails, interlocking means on the ends
of said steps and in said rails to secure said steps
to said rails, said flanges and rib being cut out
to receive and support the end portions of said
steps.

5. A ladder constructed of sheet metal com-
prising, in combination, a pair of side rails, said
rails being substantially U-shaped in cross-scc-
tion and having an intermediate portion and side
flanges, the flanges on the opposed rails being
disposed towards each other, longitudinal ribs

in each intermediate portion projecting there-:

from in the same direction-as said flanges, steps
extending between and connected at their ends
to said side rails, said ribs being cut out to re-
ceive portions of said steps and provide support-
ing means therefore.

6. A ladder constructed of sheet metal com-
prising, in combination, a pair of spaced.apart
side rails, flanges forming the side walls-of each
side rail, the. flanges on the opposed rails being

disposed towards each other, longitudinal- rihs:

in each side rail between and projecting in the
same direction as said flanges, steps extending
between and connected at their ends to said side
rails, said flanges and ribs being cut out to re-

ceive portions of said steps and provide support-

ing means therefore.

7. A ladder constructed of sheet metal com-
prising in -combination, side rails, said side rails
being channel-shaped in cross-section, spaced
apart longitudinal- ribs formed in each of said
side rails, steps mounted between and rigidly se-
cured at their ends to said side rails, a bracket
extending laterally from adjacent the upper end
of each rail, each bracket consisting of a strip

of sheet metal formed at one end to conform to,
the cross section of the side rails to which it

is secured, the other end of each bracket being
formed substantially U-shaped to provide a jour-
nal for a pivot pin, legs pivoted at their upper
end one in each bracket, and a flanged top step
telescopically mounted for ready removal on said
side rails adapted to overlie and partially conceal
said brackets. ’

8. A ladder constructed of sheet metal com-

prising in combination, a pair of side rails, said-

side rails being channel-shaped in cross-section,
spaced apart longitudinal ribs formed in each of
said side rails, steps mounted between and rig-
idly secured at their ends to said side rails, a

bracket extending laterally from adjacent the:

upper end of each rail, each bracket consisting of
a strip of sheet metal formed at one end to con-

form to the cross section of the side rails to-

which it is secured, the other end of each bracket

heing folded over upon itself to provide spaced.

10

15

20

25

30

85

40

45

=50

;55

60

65

70

5



10

15

20

25

2,090,331

apart walls adapted to be journalled to receive
a pivot pin, legs each adapted to have its upper
end extend between the walls of one of said
brackets and be pivoted therein, and a flanged
top step, including fragmentary rail portions
adapted to telescope into the open upper ends of
said side rails adapted to overlie and partially
conceal said brackets.

9. A ladder constructed of sheet metal com-
prising, in combination, side rails, a series of
steps extending between and joined at their ends
to said side rails, means formed in said rails
adapted to support said steps, a bracket extend-
ing rearwardly from adjacent the upper end of
each side rail, legs, substantially U-shaped in
cross section, pivoted at their upper end one in
each bracket with their open sides disposed to-
wards each other, flanges on the side walls of
each leg, said flanges being disposed angularly
towards each other and cross braces connecting
said legs, said cross braces having their ends
fitted snugly between and jeined to said angular
flanges.

10. A ladder constructed of sheet metal com-
prising, in combination, spaced apart side rails,
a series of steps extending between and interlock-

3

ingly secured at their ends to said side rails,
means formed in said side rails adapted to sup-
port said steps, a bracket extending rearwardly
from adjacent the upper end of each side rail,
legs pivoted at their upper end one in each
bracket, said legs being formed of sheet metal,
flanges on the side walls of each leg, said flanges
being disposed angularly towards each other, and
cross-braces connecting said legs, said cross
braces having their ends fitted snugly between
and secured by welding to said angular flanges.
11. A ladder constructed of sheet metal com-
prising, inh combination, side rails, a. series of
steps extending between and joined at their ends
to said side rails, a bracket extending rear-
wardly from each side rail adjacent its upper
end, legs pivoted at their upper end one in each
bracket, said legs being formed of sheet metal
and being substantially U-shaped in cross-sec-
tion, flanges on the side walls of each leg, said
flanges being disposed angularly towards each
other and cross-braces connecting said legs, said
cross-braces having their ends fitted snugly be-
tween and secured to said angular flanges.

JOSEPH KUTSCHEID.
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