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4 Claims.

The present invention relates to step ladders.

A purpose of the invention is to permit a step
ladder to fold into a comparatively flat form
and occupy a minimum of space in folded posi-
tion, while at the same time having ample dépth
of step when the ladder is opened up, thus pro-
viding security and safety of tread on the ladder.

A further purpose is to provide a step position-
ing bar pivotally connected to the individual
lower steps and below the top step, and prefer-
ably to make such bar extend parallel with the
front rails.

A further purpose is to employ an interlocking
system of upper and lower limiting bars intercon-
nected by an intermediate limiting bar to limit
the opening of the rails in opening position.

A further purpose is to make the distance be-
tween the pivots of the upper and lower limit-
ing bars on the front rail the same as the dis-
tance between the pivot of the lower limiting bars
on the front rail and the pivot of the interme-
diate limiting bar on the lower limiting bars.

A further purpose is to make the length of the
intermediate limiting bar between its pivots the
same as the distance between the pivot of the
upper limiting bars on the front rail and the
bivot connection between the upper limiting bars
and with the intermediate limiting bars.

A further purpose is to locate a stop on the
lower limiting bars toward the back rail with
respect to the pivotal connections between the
lower limiting bars and the intermediate limit-
ing bar.

A further purpose is to locate a stop adjacent
the pivot of the upper limiting bars on the back
rail.

Further purposes appear in the specification
and in the claims.

Figure 1 is a perspective malinly from the front
showing the ladder of the invention in open posi-
tion,

Figure 2 is a perspective partly from the rear
showing the open ladder, with a portion of the
top step broken away to illustrate the step posi-
tioning bar.

Figure 3 is a section of Figure 1 on the line

Figure 4 is a fragmentary end elevation of the
folded ladder showing the limiting bars in folded
position.

Figure b is a fragmentary section correspond-
ing to Figure 3 but showing the folded ladder.

Figure 6 is a fragmentary perspective of the
rear rail showing the limiting bars and the piv-
otal connection thereto.
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Figure 7 is a transverse perspective through
one of the rails showing a variation in the man-
ner of piveting the limiting bars.

Figure 8 is a fragmentary end elevation of the
ladder of the invention, showing a variation in
the pivot support for the rear rails, with the lad-
der open.

Figure 9 is a view corresponding to Figure 8,
with the ladder folded.

Describing in illustration but not in limitation
and referring to the drawings:

In the prior art step ladders, where it is de-
sired to make the ladder fold into a very compact
form, the tendency has been to use very narrow
steps which are uncomfortable and unsafe for
the user. By the present invention compara-
tively wide or deep steps are used, while at the
same time the ladder is enabled to fold info a
very compact form.

The single limiting bar construction employed
in the prior art has in some cases failed to pro-
vide adequate limitation when open, resulting in
accidents due to unexpected collapse of the lad~
der when the user has been subjected to some
unexpected force incident to the work he has
been doing. By the present invention a double
system of interconnected limiting bars is em-
ployed, which is much less likely to become dis-
lodged and is much less subject to the danger of
breakage.

The ladder of the invention comprises front
rails 20, rear rails 21, a top step 22 and lower
steps 23 and 24.

The rails are suitably made of any desirable
material, such as wood, or metal, but preferably
comprise metallic channel or box sections as
shown. The rails conveniently have cushion feet
25 at the bottom, suitably of rubber. The rails
are desirably diverged outwardly at 26 to pro-
vide wide spacing at the feet for greater stability.

The steps may desirably be formed of any suit-
able material, such as wood ‘or metal, metal
stampings being desirable. Any suitable anti-
friction or roughening surface may be used on
the steps. The top step carries beneath it brack-
ets 2T at each end, suitably attached to the step,
which pivotally interconnect with the front rails
at 28 and with the back rails at 30.

The back rails are cross braced by bars 3i
suitably cross connected at the middle for greater
strength.

Each of the lower steps 23 and 24 is pivotally
connected at 32 at its ends with the front rails,
pivot brackets 33 on the steps desirably making
the connections. It will be evident that the
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shorter the brackets 33 and the closer the pivots
32 to the top of each step, the flatter will be the
fold of the ladder and the more nearly fiush
will be the folded position of the steps with re-
spect to the front rails. The step 24 below the
bend 26 in the rails has diagonal ends 54 to con-
form to the rails in folding.

At the rear of each of the lower steps pivotal
connection is made at 34, suitably through a
pivot bracket 35 -with a:step positioning rail 38
which extends*behind ‘the steps ‘and makes piv-
otal connection beneath the top steps at 37 suit-
ably on a pivot bracket 38 secured to the bottom
of the top step. ‘The positioning bar 38 as shown
in Figures 3 and 5 preferably remains at all times
parallel with the front rails 29, so that.the steps,
the front rails and the step positioning-bar.make
a parallelogram.

The improved limiting bar construction-at the
rails comprises lower limiting bars 40 and 41 piv-
otally . interconnected .at -42. A slot 43 suitably
in :the upper- portmn of the bar -4{ receives -a
stop 44 on the end.of-bar: 49 to limit the motion
of the lower :limiting -bars-40 and 41 downward.
The .lower limiting-bar 40 is pivotally intercon-
nected with -the front rail:at 45 while the -lower
limiting bar 41 is pivotally interconnected with
the back rail:at:-46. In open position. the lower
limiting bars can desirably -be -approximately
horizontal, -located .however .above the :point 26
at which the rails diverge.

-Above the lower limiting -bars upper limiting
bars -AT.and 48 extend -across between the rails,
being p1vota11y interconnected at 59 near .the
middle. 'The .upper . limiting bar 47 is pivotally
connected to the front.rail.at 28 and the upper
limiting bar 48 is. pivotally connected to the back
rail at 51, suitably by .a stud stop extending out
suﬁimently to prevent the lower limiting bars in
folded position from moving ‘beyond the upper
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limiting bars as best seen .in Figure 6. To pre-

vent interference the lower limiting bars are de-
sirably spaced out from the rails as by washers
52 while the upper limiting bars are positioned

closer to ‘the rails as shown in Figure 6.- Thus

a Slight overlapping of the bars is possible in
folded posifion.

The upper and lower limiting bars are inter-
connected by an itritermediate limiting bar 52
pivoted at one end to the lower limiting bars at

53 and pivoted at the other .end to the upper °

limiting ‘bars at 50, the point where the upper
limditing bars  pivot ‘to one another. The pivot
" 53 is preferably-located on the side toward the

front rail of the pivotal connection 42 between ..

the lower limiting bars. In open position the
intermediate limiting bar 52 is inclined off the
verticdl as shown, tending to prevent the pos-
sibility that verfical components of torsional
forces normally encountered in the ladder could
cause the limiting bars to “break” and thus per-
mit the dadder to fold at & time which is not.in-
fended. @

It has been found very -desirable to employ a
certain rélation.of lengths,-creating a trapezoidal
character ‘on thé front and alse on the back
portion -of the limiting bars. The distance be-
tween the pivotal connection 45 of the lower
limiting bars with the front rail:and the pivotal
connection 28 -of the upper limiting bars with
the front rail should equal the distance between
the pivetal connection 45 of the lower limiting
bars-and the front rail and ‘the pivotal connec~
tion ‘53 between the intermediate limiting bar
and the lower limiting bars.
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Likewise the effective length of the upper lim-
iting bar 41 (between its pivotal connections)
should equal the effective length of the inter-
mediate limiting bar 52 (between its pivotal con-
nections). For convénience in manufacture, the
effective length of the upper limiting bar 48 (be-
tween its pivotal connections) should also equal
those of the upper limiting bar 47 and the inter-
mediate limiting bar 52.

In open position as seen:in Figures 1, 2 and 3,

‘thetwo lower limiting bars extend in prolonga-

tion of one another and almost horizontal, while

“the two upper limiting bars extend in prolonga-
#ion-of one another and sharply inclined toward

the rear, the intermediate relating bar being in-
The lock be-
tween the. slot 43 and the stop 44 prevents the

“limiting bars ffom travelling beyond this straight

position.

While the embodimerits shown illustrate lim-
iting-kars-on both sides of the ladder, and illus-
trate .a smdle step .positioning bar, it will be
ovident -that ‘the.invention is not limited fo use
of .any :particular -number -of :sets’ of -limiting
bars, nor to the use.of :a single step positioning
bar .as -distinguished .from -a plurality of -step
positioning bars-as:desired.

The -detail as to how +the pivotal connection
is to-be made-to the:steps, and whether the pivots
are.carried. clear across from:one to the-other of
the steps -or are individual:on each side is not
to be regarded as vital in the invention, It has
bheen found that.advantage can be obtained by
pivoting the. limiting ‘bars.on the front and back
rails 1nwde -the channel sections of the rails, as
indicated by . mvot 65’ in T“‘gure 7. By carrying
the pivots 45’ of 1“1g1ne 17 .clear across the chan-
nel and locating washers §i” around the pivots,
the function of the stép 51 in the form of Figures
1to 6 mcluswe s pe1f01med by the washers 5i’.

As -Shown in Figires 8 .and B, the top step-can
fold flatter if the.pivétal connection between the
top step-and the rear rails is carried farther be-
low the top step on brackets 27’ than the pivotal
connection oetween $he top step and the front
vails on brackeis 272 The additional length of
bracket 21’ should correspond-to the depth of the
front rail secticn.

In operation it will be understecod that in clos-
ing the ladder frem the cpen position as shown,
the user -should ‘grasp the lower limiting bars
near ‘the center and -cause the limiting bars to
“pbreak” upward at their pivots 42, at the same
time of course causing a similar defiection in
the upper limiting bars due to the pressure trans-
mitted upward through the intermediate limiting
bars 52. At the same time the front and back
rails are pivoted toward one another, causing ‘the
ladder to fold. Thie step positioning bar 3§ auto-
matically swings the lower steps into the posi-
tions shown in Figures 4 and 5, thus producing a
very -compact folded ladder. When the ladder
reaches its fully folded position, the pin 5§t pre-
vents the limiting bats from moving too far.

To open the ladder it is merely nécessary 1o
pull the rails apart, the step positioning bar auto-
matically positioning the lower steps in the cor-
rect position when the rails are fully opén. To
assure that the limiting bars are fully locked, the
user should press down on the middle of the Iimit-
ing bars on both sides to itisure that the ‘stops
44 engagein theslots 43.

In view of my invention znd disclosure varia-
tions and modificatioits to meet individual Whim
or particular need will doubtless become evident to
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others skilled in the art, to obtain all or part of
the benefits of my invention without copying the
structure shown, and I, therefore, claim all such
insofar as they fall within the reasonable spirit
and scope of my claims.

Having thus described my invention what I
claim as new and desire to secure by Letters Pat-
ent is:

1. In a step ladder, front and back rails, a top
step pivotally connecting the front and back
rails, lower limiting bars extending between one
iront rail and the adjoining back rail, pivotally
connected to the respective rails and to one an-
other, upper limiting bars extending across be-
tween the same front and back rails, pivotally
connected to those front and back rails at points
above the lower limiting bars and pivotally con-
nected to one another and an intermediate limit-
ing bar extending across between the upper and
lower limiting bars and pivotally connected to the
upper and lower limiting bars.

2. In a step ladder, front and back rails, a top
step pivotally connecting the front and back rails,
lower limiting bars extending between one front
rail and the adjoining back rail, pivotally con-
nected to the respective rails and to one another,
upper limiting bars extending across between the
same front and back rails, pivotally connected to
the front and back rails at points above the
lower limiting bars and pivotally connected to
one another and an intermediate limiting bar ex-
tending across between the upper-and lower limit-
ing bars, pivotally connected to the lower limit-
ing bars, and pivotally connected 1o the upper
limiting bars where they pivotally connect to one
another, the distance between the pivotal con-
nection of the lower limiting bars to the front
rail and to the intermediate limiting bar, and the
distance between the pivotal connections at the
ends of the intermediate limiting bars being the
same, and the distance between the pivotal con-
nection of the upper limiting bars with the front
rail and with the intermediate limiting bar being
the same as the distance between the pivotal con-
nections of the intermediate limiting bar.

3. In a step ladder, front and back rails, a top
step pivotally connected to the rails, lower limit-
ing bars extending across between a front rail
and its adjoining back rail, pivotally connected

to the front and back rails and pivotally con- ;

nected to one another, stop means limiting the
motion of the lower limiting bars downward be-
yond the straight extension position, upper limit-
ing bars extending across between the same front
and back rails, pivotally connected to the rails
above the pivotal connections of the lower limit-
ing bars and pivotally connected to one another
and an intermediate limiting bar pivotally con-
nected to the lower limiting bars and pivotally
connected to the upper limiting bars where they
pivotally connect with one another, the upper
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limiting bars extending in prolongation of one
another and the lower limiting bars extending
in prolongation of one another when the Iadder
is fully open, the distance between the pivotal
connections of the upper and lower limiting bars
to the front rail being the same as the distance
between the pivotal connection of the lower limit-
ing bars to the front rail and to the intermediate
limiting bar and the distance between the pivotal
connections of the intermediate limiting bar with
the upper and lower limiting bars being the same
as the distance between the pivotal connection
of the upper limiting bars with the front rail
and with one another.

4. In a step ladder, front and back rails, 2 top
step pivotally connected to the rails, lower limit-
ing bars extending across between s froni rail
and its adjoining back rail, pivotally connected
to the front and back rails and pivotally con-
nected to one another, stop means limiting the
motion of the lower limiting bars downward be-
yond the straight extension position, upper limit-
ing bars extending across between the same front
and back rails, pivotally connected to.the rails
above the pivotal connections of the lower limit-
ing bars and pivotally connected to one another,
a stop adjacent the pivot of the upper limiting
hars on the back rail, and an intermediate limit-
ing bar pivotally connected to the lower limiting
bars and pivotally connected to the upper limit-
ing bars where they pivotally connect with one
another, the upper limiting bars extending in pro-
longation of one another and the lower limiting
bars extending in prolongation of one another
when the ladder is fully open, the distance he-
tween the pivotal connections of the upper and
lower limiting bars to the front rail being the
same -as the distance between the pivotal con-
nection of the lower limiting bars to the front
rail and to the intermediate limiting bar and
the distance between the pivotal connections of
the intermediate limiting bar with the upper and
lower limiting bars being the same as the distance
between the pivotal connection of the upper limit-
ing bars with the front rail and with one another.

JEROME B. BELL.
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