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This invention relates to a folding ladder.

Folding ladders are known, although generally the sur-
face of the steps remain perpendicular to the uprights. so
that when the uprights are placed in a diagonal position
the step surfaces are also perpendicular.

An aim of the present invention is to provide a ladder
which can be conveniently folded into a small space and
yet the steps of which are adjustable so that they can be
moved so that their surfaces are substantlally horizontal
when the uprights are diagonal.

A ladder according to the invention is provided with
a pair of uprights carrying spaced apart steps. Each
step is made up of a pair of sections which are centrally
hinged together for collapsing and  folding the latter.
Each section is pivotally related to the upright at the rear
and relates for limited longitudinal movement to the up-
right at the front. Means is provided which normally
keeps the steps in horizontal position related to the up-
rights so that they can be folded flush against the wup-
rights, but when pressure is exerted on the steps they are
‘movable into a position diagonal to the uprights and
substantially horizontal to the ground. Supporting
means is provided to support the steps in a diagonal
position against downward pressure.

Preferably the uprights are channel members and the
steps are connected to the front and rear flanges of the
channels. Preferably also the step sections are channels
having front and rear flanges. In this case the support-
ing members preferably include a fork having each prong
engaged in slots in the flange of a step section and a leg
extending downwardly from the fork and adapted to
“engage in an opening in the rear flange of the channel.

Detailed . description

The invention has been generally described and will
now be described in more detail by reference to the ac-
companying drawings, which illustrate a preferred em-
bodiment and in which

Figure 1 is a front view of the preferred ladder in set-
up position. ’

Flgure 2 is a fragmentary front view of part of the
ladder in partlally—collapsed position,

Flgure 3 is a side fragmentary elevation of the ladder
shown in Flgure 1.

Figure 4 is a side elevation of the ' 1adder in folded
position.

Figure 5 is a fragmentary longitudinal view of the
ladder of the previous figures in set-up positionn, on an
enlarged scale partly in elevation and partly in section.

Figure 6 is a cross-section along the line 6—6 of Fig-
ure 5 with the step in position for folding.

Figure 7 is a cross-section along the line 7-—7 of Fig-
ure 5, with the step as in Figure 6. )

Figure 8 is a cross-section corresponding to Figure 7

showing the step in tilted position.

Figure 9 is a detailed fragmentary view on a-still larger
scale showing the relationship of one of the uprights and
a locking strut, .
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Figure 10 is a cross-section along the line 10—10 of
Figure 9.

More specific reference will now be made to the draw-
ings. The ladder is made up of a bottom section A and
a top section B connected by the hinge 15 at one side
and by the pin and socket 16 at the other side. The sec-
tion A is made up of uprights 21 and 23, each having
a front flange 22 and a rear flange 24, and section B of
uprights 51 and 53. A number of rungs or steps D, D1,
D2, D3, etc. are mounted between the respective up-
rights. The step D also described by way of example
of the similar construction of the steps D1, D2, etc. is
made up of companion parts 31 and 33. One end of
part 33 is connected by hinge plate 35 and hinge pin 354
to a rocker arm 355 which is pivotally mounted at 36
on upright 23, midway between flanges 22 and 24.
Movement of rocker arm 35b, and thus part 33, on pivot
36 is restricted by plate 38 secured to upright 23. The
top edges 38a and 38b of plate 38 are so formed to per-
mit rocker arm 35b to travel only between the hori-
zontal position and inclination at an angle shown in Fig-
ure 8, which angle will correspond roughly to the angle
made with the vertical by the ladder in normal opera-
tion, so that the steps D may assume a horizontal or
roughly horizontal position. The other end of the part
33 carries a downwardly extending flange 34, the lower
end of which is pivoted as at 45 to a similar flange 32
on the part 31. The other end of part 31 is similarly
hinged and pivoted to upright 21 by hinge 39 and pivot
37. The parts 31 and 33 are provided at each side with
downwardly extending flanges 31a, 31 and 33a, 335, re-
spectively.

By this arrangement the steps can. be extended so that
the ladder is in set-up position as shown in Figure 3, or .
the steps can be collapsed so that the ladder can be
folded as in Figure 4.

In order to hold the ladder in set-up position each half
of the step is provided with a strut 47 which is forked to
provide parts 47a and 47bh which fit in slots 33¢ and 334
respectively of the flanges 334 and 33b. The end of the
strut 47 is in the form of a T having a cross piece 48
which engages in a slot 52 in the rear flange 24 of the
upright 23.

The ladder is set up by extending the uprrghts and
pulling them apart to the position shown in Figure 4,
thus extending the steps D. The steps D are normally
held in perpendicular position with respect to the uprights
by the link 61, which engages all the hinge. pins 35a
thereby actuating rocker arms 35b, and by the spring 6%
acting on the link 61. - When the ladder is inclined and
pressure is applied by a foot on any step, all steps as-
sume a substantially horizontal position, and being
sprmg—loaded return to the perpendrcular position when
pressure is released.

The lower half A has been descnbed but the upper
half B is similar.

A guard member or governor 7@ is provided in the
form of a shield within which the end 48 of the support-
ing member is held for movement from a perpendicular
position to a’ diagonal position with respect to the up-
rights, as best shown in Figure 6. This governor pre-
vents the member 47 from wandering. Preferably also
the lower end of the ladder is provided with blocks 72
and 73 which are bolted to the flanges of the channel
and provided with feet 74 and 75 of rubber or other re-
silient material for engagmg the ground or floor.

I claim:

1. A folding ladder comprising in combination a pair
of flanged channel members constrtutmg uprights, a plu-
rality of steps each made up of a pair of channel mem-
bers and each having a terminal inner flange abuttmg the
flange of the other member and means pivoting the inner
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flanges together, the other end of each of said step chan-
nel members being hinged to a rocker arm pivotally
mounted on said upright, movement of said rocker arm
being restricted to the range from a substantially hori-
zontal position to an angle therefrom corresponding sub-
stantially to the inclination of the ladder away from verti-
cal when in operational position, each of said channel
members being related to a strut having a fork with ends
engaging in a slot in the flange of the channel member
and a leg having an end adapted to engage in an opening
in the rear flange of one of the uprights, a link extending
longitudinally inside the front flange and having spaced-
apart openings engaging the end of the hinge connected
to each of said step members, spring means normally
pulling the said link in a direction to pull the legs perpen-
dicular to the flanges of the uprights, the link being
adapted to be moved against the spring means when
downward pressure is applied to a step whereby all the
steps are brought into diagonal relationship to the up-
rights and the supports engage in said supporting open-
ings in the rear flange.

2. A folding ladder in which there are two sections as
defined in claim 1, having the ends of their uprights abut-
ting, one pair of ends being hinged together for folding
laterally and connecting means for disconnectably con-
necting the abutting end of the other upright.

3. A folding ladder comprising in combination, a single
rigid leg at cach side of the ladder, a plurality of spaced-
apart folding steps each made up of a pair of companion
sections having a wide stepping surface and an inner end
foldably connected to the inner end of the companion sec-
tion, the respective companion sections having their outer
ends pivoted to a connecting member for folding move-
ment towards and from the leg, said connecting member
being pivotally related to the adjacent leg for movement
when the ladder is set up from a folding position with the
stepping surfaces of the steps substantially perpendicular
to the longitudinal axis of the leg to a climbing position
with said stepping surfaces diagonal to the axis of the
legs, a connecting member interconnecting all the steps,
and retaining means acting on said connecting member
when the ladder is set up to urge the steps into folding
position and resilient under climbing pressure to allow the
steps to move to climbing position, and means for support-
ing each step in climbing position when under climbing
pressure,

4. A folding ladder as claimed in claim 3 in which the
means for supporting the steps in climbing position in-
cludes a member slidably connected to a step section of
each companion pair, and having an extension adapted to
engage stop means on one of said legs.

5. A folding ladder comprising in combination a pair
of legs, one at each side of the ladder, said legs being
channel members having a wide body portion and side
flanges extending from the body portion, a plurality of
spaced-apart folding steps each made up of a pair of com-
panion sections having a wide stepping surface slightly
narrower than the width of said body portion thereby to
enable the stepping portion to fit between the flanges,
each of said companion sections being foldably related
at their inner ends to the other section, each of the step-
ping sections being foldably related to a leg at its outside
end, and rotatably related to the leg for movement when
the legs are extended from folding position with the
climbing surface perpendicular to the longitudinal axis
of the leg to a climbing position diagonal to the leg, com-
mon means active when the ladder is set to urge the steps
towards folding position but adapted to allow the steps
to be moved under climbing pressure into climbing posi-
tion, and separate means for supporting each step in climb-
ing position when under climbing pressure.

6. A folding ladder comprising in combination, a pair
of legs one at each side of the ladder, a plurality of
spaced-apart folding steps each made up of a pair of
companion sections having a wide stepping surface and
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an inner end foldably connected to the inner end of the
companion section, the respective companion sections
having their outer ends pivoted to a connecting member
for folding movement towards and from the leg, said
connecting member being pivotally related to the adjacent
leg for movement when the ladder is set up from a fold-
ing position with the stepping surfaces of the steps sub-
stantially perpendicular to the longitudinal axis of the
leg to a climbing position with said stepping surfaces
diagonal to the axis of the legs, each of said companion
sections being made up of a channel member having a
web constituting the stepping surface and side flanges, at
least one of said side flanges being provided with a slot,
a strut having a part slidably engageable with said slot
and an opposite end part engageable with a member con-
nected to said leg, said strut being adapted to support
said step section when the ladder is in set-up position.

7. A folding ladder comprising in combination, a pair
of legs one at each side of the ladder, a plurality of
spaced-apart folding steps each made up of a pair of
companion sections having a wide stepping surface and
an inner end foldably connected to the inner end of the
companion section, the respective companion sections
having their outer ends pivoted to a connecting member
for folding movement towards and from the leg, said
connecting member being pivotally related to the adjacent
leg for movement when the ladder is set up from a fold-
ing position with the stepping surfaces of the steps sub-
stantially perpendicular to the longitudinal axis of the
leg to a climbing position with said stepping surfaces
diagonal to the axis of the legs, each of said companion
sections being a channel member having a web constitut-
ing the stepping area and side flanges, each of said side
flanges being provided with an elongated slot, a bifurcated
strut for supporting the sections and having a forked por-
tion including a pair of arms, and a stem extending from
the forked portion, each of said arms being engageable
with one of said slots, the stem terminating in a foot,
guiding means on the adjacent leg including a bracket
having an elongated trough portion for engaging said
foot and guiding it when the ladder is in set-up position,
the foot being slidable from a middle position when the
steps are in folding position to a slide position when the
steps are in climbing position, the adjacent leg including
an opening providing means for receiving and supporting
the foot when the steps are in climbing position.

8. A folding ladder comprising in combination, a pair
of legs one at each side of the ladder, a plurality of
spaced-apart folding steps each made up of a pair of com-
panion sections having a wide stepping surface and an
inner end foldably connected to the inner end of the
companion section, the respective companion sections
having their outer ends pivoted to a connecting mem-
ber for folding movement towards and from the leg, said
connecting member being pivotally related to the adja-
cent leg for movement when the ladder is set up from
a folding position with the stepping surfaces of the steps
substantially perpendicular to the longitudinal axis of the
leg to a climbing position with said stepping surfaces
diagonal to the axis of the legs, each of said sections
being provided with a downward extending terminal
flange abutting the terminal flange of the other section
when the ladder is in set-up position, the flanges being
hinged together adjacent to their lower extremities to
permit folding of the step, means acting on all the steps
to urge them towards folding position when the ladder
is set up, and separate means for supporting each step
independently in climbing position when under climbing
pressure.

9. A folding ladder comprising in combination, a pair
of legs one at each side of the ladder, a plurality of
spaced-apart folding steps each made up of a pair of
companion sections having a wide stepping surface and
an inner end foldably connected to the inner end of the
companion section, the respective companion sections
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having their outer ends pivoted to a connecting mem-
ber for folding movement. towards and from the leg,
said connecting member being pivotally related to the
adjacent leg for movement. when the ladder is set up
from a folding position with the stepping surfaces of the
steps substantially perpendicular to the longitudinal axis
of the leg to a climbing position with said stepping sur-
faces diagonal to the axis of the legs, an elongated con-
necting member positioned adjacent the front of one of
said legs and having a connection with the front of each
of the step sections, spring means urging said connecting
member upwards thereby normally. to pull the steps into
folding position and being free to release the steps against
the spring means under climbing pressure.

10. A folding iadder as. defined in claim 9-in which
the connecting member is a link provided with openings
and each of the sections is connected thereto, 2 pro-
tuberance engaging an opening in said link, a spring con-
nected to an upper portion of the leg, said spring being
connected to the upper end of said link.

11. A folding ladder comprising in combination a pair
of legs, one at each side of the ladder, said legs being
channel members having a wide body. portion and side
flanges extending from the body portion, a plurality of
spaced-apart folding steps each made up of a pair of
companion sections having a wide stepping surface slight-
ly narrower than the width of said body portion thereby
to enable the stepping portion to fit between the flanges,
each of said companion sections being foldably related
at their inner ends to the other section, each stepping sec-
tion being foldably related to a leg at its outside end
and rotatably related to the leg for movement when the
legs are extended from a folding position with the climb-
ing surface perpendicular to the longitudinal axis of the
leg to a climbing position diagonal to the leg, common
means urging all the steps into folding position and
separate means for supporting each step in climbing posi-
tion when under climbing pressure.

12. A folding ladder comprising in combination, a pair
of legs one at each side of the ladder, a plurality of
spaced-apart folding steps gach made up of a pair of
companion sections having a. wide stepping surface and
an inner end foldably connected to the inner end of the
companion section, the respective companion ' sections
having their outer ends pivoted to a connecting member
for folding movement towards and from the leg, said
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connecting member being pivotally related to the ad-
jacent leg for movement when the ladder is set up from
a folding position with the stepping surfaces of the steps
substantially perpendicular to the longitudinal axis of the
leg to a climbing position with said stepping surfaces
diagonal to the axis of the legs, an elongated connect-
ing member positioned adjacent one of said legs and hav-
ing a connection with the front of each of the step sec-
tions, spring means urging said connecting member up-
wards thereby normally to pull the steps into folding
position and being free to release the steps against the
spring under climbing pressure. ‘

13. A folding ladder comprising in combination an
upper and a lower section having a leg at each side there-
of of a channel section, the top end of the leg of the
lower section being hinged to the bottom end of the leg
of the upper section whereby the legs may be folded
against each other, the bottom of the other leg of the
upper section being adapted to abut the top of the leg
of the lower section and having a protruding portion
adapted to engage the inside of the leg of the lower sec-
tion .to. retain the respective ends in position when the
ladder is sét up, each section being provided with a plu-
rality of steps each made up of a pair of sections hinged
together at their inner ends whereby the legs may be
collapsed, the respective step sections being rotatably
and hingedly related at their outside ends to a leg where-
by they may assume a nesting position within the leg
channel section when their stepping surfaces are perpen-
dicular. thereto and moved into a climbing position with
the stepping surfaces diagonal to the legs, means normal-
1y urging ali the steps to folding position when the ladder

-is set up resilient under climbing pressure to allow the

steps to move to climbing position diagonal to the legs,
and means for supporting each step in climbing position
under climbing pressure. )
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