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This invention relates to ladders, and more particularly
to a Jadder of the type in which the supporting leg por-
tions of the ladder can be automatically adjusted to
conform with irregular subjacent supporting surfaces
whereas the steps of the ladder remain substantially hor-
izontal or level.

A main object of the invention is to provide a novel
and .improved self-adjusting ladder which is simple in
construction, which is easy to set up for use, which pro-
vides a safe and reliable support for the user, and which
is provided with locking means which becomes automati-
cally effective responsive to the weight of the ladder itself
80 as to lock the ladder in an adjusted upright position.

A further object of the invention is to provide an im-
proved self-adjusting ladder which automatically is ad-
justable to provide a positive and firm support for the
ladder on irregular or uneven surfaces and to permit the
ladder to be adjusted to a safe upright position, the ladder
being relatively inexpensive to fabricate, being durable
in construction, and requiring no manipulations on the part
of the user of the ladder when setting the ladder up for use.

Further objects and advantages of the invention will
become apparent from the following description and
claims, and from the accompanying drawings, wherein:

FIGURE 1 is a fragmentary perspective view showing
the lower portion of a ladder constructed in accordance
with the present invention, shown mounted on a stairway
and illustrating the manner in which the supporting leg
portions of the ladder adjust themselves to the adjacent
respective steps of the stairway on which they are sup-
ported.

FIGURE 2 is a vertical cross sectional view taken
through the lower portion of the ladder, shown in FIG-
URE 1, substantially in the main plane thereof.

FIGURE 3 is a fragmentary front elevational view of
the lower portion of the ladder of FIGURES 1 and 2
with the bottom supporting element thereof shown in
normal positions with their feet at the same level.

FIGURE 4 is an enlarged fragmentary vertical cross
sectional view taken substantially on the line 4—4 of
FIGURE 2, showing the lecking dogs associated with the
locking mechanism of the ladder in retracted positions
such as they would assume when the ladder is manually
stupported off the ground.

FIGURE 5 is a horizontal cross sectional view taken
substantially on the line 5—5 of FIGURE 4.

FIGURE 6 is a vertical cross sectional view, similar
to FIGURE 4, but showing the locking dog elements
forced outwardly into locking position under the weight
of the ladder.

FIGURE 7 is a horizontal cross sectional view taken
substantially on the line 7—7 of FIGURE 6.

Referring to the drawings, the improved self-adjusting
ladder is designated generaliy at 11 and comprises a main
body 12 consisting of a pair of opposed parallel generally
C-shaped side channel bars 13, 13 between which are
secured a series of vertically spaced tubular rungs 14,
serving as supporting steps, separated by substantially
uniform intervals. The side bars 13 are provided be-
neath the lowermost tubular rung 14 with inturned inner
flanges 15, 15 and secured to said flanges in spaced parallel
relationship to the lowermost tubular rung 14 and spaced
below said lowermost rung by substantially the same
spacing as provided between the rungs is a channel-

shaped bottom ‘step bar 16 which faces downwardly, as
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is clearly shown in FIGURES 1 and 2. Thus, the top
wall of the channel-shaped step bar 16 may be formed
at its ends with outwardly projecting flanges 17, 17 which
are rigidly secured to the respective inwardly extending
flanges 15 of the side bars 13. The ends of the top wall
of bar 16 are further formed with longitudinal slots 18
for a purpose presently to be described.

Rigidly secured to the flanges of respective channel-
shaped side bars 13, 13 are longitudinally extending
ratchet bars 29, 28, said ratchet bars having the inwardly
directed ratchet teeth 21 having horizontal downwardly
facing locking surfaces 22. Slidably engaged in the lower
portions of the side bars 13, 13 are respective C-shaped
channel bars 23, 23 whose flanges 24 extend parallel to
the flanges of the side bars 13 and are spaced inwardly
therefrom, as shown in FIGURE 5.  As shown in FIG-
URE 4, the flanges 24 are located inwardly adjacent the
rack bars 26 and are slidable relative thereto.

Rigidly secured between the opposing flanges 24, 24
of each channel-shaped inner bar member 23 is a rod
member 25 having an annular center groove 26 in which
is mounted a stop ring 27. -Slidably engaged on each
rod 25 on opposite sides of its stop ring 27 are the
respective oppositely directed locking sleeves 28, 28 having
beveled outer end lugs: 29 slidably engaged -in slots 30
provided therefor in the flanges 24 of the channel-shaped
inner bars 23. The sleeves 28 have cylindrical inner
bores 31 containing coiled springs 32. The coiled springs -
32 surrounded the rod member 23, bearing between re-
spective collar members 33 on the rod member 25 and
disposed in the outer end portions of the bores 31 and
the inner walls 34 of the bores 31, Thus, the springs 32
bias the locking sleeves 28 inwardly, namely, to the posi-
tions shown in FIGURE 4, wherein the lugs 29 are re-
tracted in the slots 3¢ and do not engage with the locking
notches of the ratchet bars 20.

The inner ends of the sleeves 28 are biased into engage-
ment with the stop ring 27. Said inner ends are formed
with frusto conical cam surfaces 36, 36.

Secured to the inside surfaces of and depending from
the respective side flanges of the channel-shaped step bar
16 are triangular gusset plates 37, 37 which extend par-
allel to each other. Pivoted between the bottom apex
portions of the plates 37, 37 are a pair of parallel lever
bars 38, 38. Thus, a pivot pin 39 extends through the
intermediate portions of the lever bars 38, 38 and through
the apex portions of the plates 37, 37, an annular spacer
ring 49 being provided between the lever bars 38. Piv-
otally connected between the end portions of the lever
bars 38, 38 are respective link bars 41, 41, which extend
upwardly and are formed at their top. ends with aper-
tures 42 receiving the intermediate portions of respective
rod members 25, the link bars 41 being formed adjacent
the apertures 42 with frusto conical camming surfaces
43, 43 which are cammingly cooperable with the frusto
conical surfaces 36, 36 of the locking sleeves 28, 28 to
wedge the locking sleeves apart when tension is exerted
on the link bars 41 by the application of .the weight: of
the upper portion 12 of the ladder on the pivot bolt 39,
as will be presently described. .

The slots 18 provide clearance for ‘the link bars 41
when said link bars are in relatively elevated positions,
for example, in the case of the left link bar 41 in FIG-
URES 1 and 2.

Spacer rings 45 are provided between the lever bars
38, 38 inwardly adjacent the bottom pivotal connections
46 of link bars 41.

The gusset plates 37, 37 are of substantial height to
provide ample clearance for the lever bars 38, 38, and to
provide for a wide range of adjustment of the extension
bars 23 relative to the side bars 13 of the ladder.
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Pivoted to the bottom ends of the channel-shaped ex-
tension bars 23 are respective channel-shaped foot mem-
bers 47, 47 provided with serrated bottom feet 48 of rub-
ber or other similar resilient deformable material adapted
to provide a frictional grip on a subjacent surface engaged
thereby.

In using the ladder, it is first placed on the surface
on which it is to be supported, for example, on the stair-
way 50 illustrated in FIGURE 1, with the main ladder
portion 12 held by the user while the foot members 47
are located on the surface on which they are to be sup-
ported, for example, on the adjacent steps of the stair-
wiay 50 shown in FIGURE 1. Since no tension exists in
the link bars 41 under these conditions, the locking sleeves
28, 28 are biased to their innermost positions into en-
gagement with the stop ring 27 and tie detent lugs 29 are
retracted to the positions shown in FIGURE 4. When
the main portion 12 of the ladder has been adjusted to a
vertical upright position, said main portion 12 is released
and the weight thereof is allowed to engage on the pivot
pin 39, whereby downward force is transmitted through
lever bars 38, 38 to the bottom ends of the link bars 41,
developing tension in said link bars and urging the frusto-
conical surfaces 43 of their top apertures 42 downwardly
against the frusto conical surfaces 38, 36 of the adjacent
locking sleeves 28, 28. This forces the locking. sleeves
outwardly by the wedging coaction between the conical
surfaces 43 and 36, whereby the detent lugs 29 are moved
into locking engagement with the notches of the ratchet
bars 20, 20, thus locking the extension bars 23 against
movement relative to the side bars 13, 13 of the ladder.
The ladder now may be safely used, since the main por-
tion 12 thereof will be held in a substantially vertical posi-
tion until another adjustment is required, in which case
the portion 12 of the ladder is raised manually, removing
the tension on the link bars 41, which allows the biasing
springs 32, 32 to retract the locking sleeves 28, 28. This
allows the extension bars 23 to be readjusted, if so desired.
As shown in FIGURE 3, when the ladder is used on a
level surface, the lever bars 38 are substantially horizon-
tal with their ends received in the extension bars 23, 23,
and equal lengths of the extension bars 23 project from
the bottom. ends of the side bars 13 of the ladder.

While a specific embodiment of an improved self-level-
ing ladder has been disclosed in the foregoing description,
it will be understood that various modifications within the
spirit of the invention may occur to those skilled in the
art. Therefore, it is intended that no limitations be placed
on the invention except as defined by the scope of the
appended claims.

What is claimed is:

1. In a ladder having side bars and a plurality of spaced
rungs connecting said side bars, respective bottom ex-
tension bars slidably comnected to said side bars, a hori-
zontal rod rigidly secured on at least one of the extension
bars, a locking sleeve slidably mounted on said rod and
having a locking lug lockingly engageable with the ad-
jacent side bar, means biasing the locking sleeve to re-

tracted non-locking position, and means to apply the.

weight of the side bars and rungs to said locking sleeve
in opposition to said biasing means to move the locking
lug into locking position.

2. In a ladder having side bars and a plurality of spaced
rungs connecting said side bars, respective bottom ex-
tension bars slidably connected to said side bars, ratchet
teeth on at least one of the side bars, a horizontal rod
rigidly secured in the adjacent extension bar, a locking
sleeve slidably mounted on said rod and having a lock-
ing Ing lockingly engageable with said ratchet teeth, means
biasing the locking sleeve to retracted non-locking posi-
tion, and means to apply the weight of the side bars and
rungs to said locking sleeve in opposition to said biasing
means to move the locking lug into locking position.

3. In a ladder having side bars and a plurality of
spaced rungs connegting said side bars, respective bottom
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4.

extension bars slidably connected to said side bars, a
bottom step member connected between the side bars,
ratchet teeth on at least one of the side bars, a horizontal
rod rigidly secured in the adjacent extension bar, a lock-
ing sleeve slidably mounted on said rod and having a
locking lug lockingly engageable with said ratchet teeth,
means biasing said locking sleeve to retracted non-lock-
ing position, a depending support on the bottom step
member, lever means pivoted to the lower portion of said
support, and means connected to said lever means to apply
the weight of said side bars and elements attached thereto
to said locking sleeve in opposition to szid biasing means
to move the locking lug into locking position.

4. In a ladder having side bars and a plurality of
spaced rungs connecting said side bars, respective bottom
extension bars slidably connected to said side bars, a
bottom step member connected between the side bars,
ratchet teeth on at least one of the side bars, a horizontal
rod rigidly secured in the adjacent extension bar, a locking
sleeve slidably mounted on said rod and having a lock-
ing Iug lockingly engageable with said ratchet teeth, means
biasing said locking sleeve to retracted non-locking posi-
tion, release camming means engageable with said lock-
ing sleeve to move the locking lug into locking position
responsive to force exerted thereon, lever means pivoted
to said bottom step member, and means, connecting said
lever means to said camming means to exert locking force
on said camming means responsive to the weight of the
side bars and the elements attached thereto.

5. In a ladder having side bars and a plurality of spaced
rungs connecting said side bars, respective bottom ex-
tension bars slidably connected to said side bars, a bottom
step member connected between the side bars, ratchet
teeth on at least one of the side bars, a horizontal rod
rigidly secured in the adjacent extension bar, a locking
sleeve slidably mounted on said rod and having a lock-
ing lug lockingly engageable with said ratchet teeth, means.
biasing said locking sleeve to retracted non-locking posi-
tion, downwardly movable release camming means en-
gageable with said locking sleeve to move the locking lug
into locking position responsive to downward force ex-
erted thereon, lever means pivoted to said bottom step
member, and means connecting said lever means to said
camming means to exert locking force on said camming
means responsive to the weight of the side bars and the
elements attached thereto.

6. In a ladder, a pair of side bars, a plurality of rungs
secured between said side bars in spaced parallel relation-
ship, said side bars having channel-shaped lower por-
tions, respective extension bars slidably disposed in said
channel-shaped lower portions, means on the lower ends
of said extension bars engageable with a subjacent sup-
porting surface, a bottom step member secured between
said channel-shaped lower portions, a depending support
member secured to said bottom step member, ratchet teeth
in at least one of the side bars, a horizontal rod rigidly
secured in the adjacent extension bar, a locking sleeve
slidably mounted on said rod and having a locking lug
lockingly engageable with the ratchet teeth, means biasing
the locking sleeve to retracted non-locking position, down-
wardly movable cam means engageable with the locking
sleeve to oppose said biasing means and move the lock-
ing lug into locking engagement with the ratchet teeth
responsive to downward movement of the cam means,
lever means pivoted to the lower portion of said depend-
ing support member, and means connecting said cam
means to the lever means to exert downward force on the
cam means responsive to the weight of the side bars and
the elements attached thereto.

7. In a ladder, a pair of side bars, a plurality of rungs
secured between said side bars in spaced parallel relation-
ship, said side bars having channel-shaped lower por-
tions, respective extension bars slidably disposed in said
channel-shaped lower portions, means on the lower ends
of said extension bars engageable with a subjacent support-
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ing surface, a bottom step member secured between said
channel-shaped lower portions, a depending support mem-
ber secured to said bottom step member, ratchet teeth in
at least one of the side bars, a horizontal rod rigidly
secured in the adjacent extension bar, a locking sleeve
slidably mounted on said rod and having a locking lug
lockingly engageable with the ratchet teeth, means biasing
the locking sleeve to retracted non-locking position, lever
means pivoted to the lower portion of said depending sup-
port member, link means connected to said lever means,
and cam means on the link means engaged with the lock-
ing sleeve and moving said locking lug into locking en-
gagement with the ratchet teeth responsive to downward
force exerted .on the lever means by the weight of the
side bars and elements attached thereo.

8. In a ladder having side bars and a plurality of
spaced rungs connecting said side bars, respective bottom
extension members slidably connected to said side bars,
a horizontal rod rigidly secured on at least one of the
extension members, a locking sleeve slidably mounted on
said rod and having a locking lug lockingly engageable
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with the adjacent side bar, means biasing the locking
sleeve to retracted non-locking position, lever means,
means pivotally connecting said lever means to the lower-
most rung at a point spaced a substantial distance there-
below, and means connected to said lever means to apply
force to said locking sleeve in opposition to said biasing
means and to move the locking lug into locking position
responsive to the weight of the side bars and the elements
attached thereto.
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