
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
94

3 
70

6
A

1
*EP003943706A1*

(11) EP 3 943 706 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
26.01.2022 Bulletin 2022/04

(21) Application number: 21186408.7

(22) Date of filing: 19.07.2021

(51) International Patent Classification (IPC):
E06C 1/12 (2006.01) E06C 1/18 (2006.01)

E06C 7/04 (2006.01) E06C 7/50 (2006.01)

(52) Cooperative Patent Classification (CPC): 
E06C 1/12; E06C 7/04; E06C 7/50; E06C 1/18; 
E06C 7/14 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 22.07.2020 US 202063055257 P
03.03.2021 US 202163156167 P

(71) Applicant: WERNER CO.
Greenville, PA 16125-9499 (US)

(72) Inventors:  
• BIBLER, Derek

Elk Grove Village, IL 60007 (US)

• PAPA, Vlatko
Skokie, IL 60076 (US)

• KOLAWOLA, Oladapo
Frankfort, IL 60423 (US)

• PARKER, Thomas W.
Jamestown, PA 16134 (US)

• ESTANDARTE, Ruel Sanico
4023 San Pedro (PH)

• LANTING, Mark Harries C.
1004 Malate (PH)

• MELTON, Michael
Glen Ellyn, IL 60137 (US)

(74) Representative: Haseltine Lake Kempner LLP
Cheapside House 
138 Cheapside
London EC2V 6BJ (GB)

(54) MULTI-POSITION LADDER, METHOD OF USING AND METHOD OF MAKING A 
MULTI-POSITION LADDER

(57) A multi-function ladder having a front section
having a first front rail and a second front rail and rungs
attached to and between the first front rail and the second
front rail. The ladder having a rear section having a first
rear rail and a second rear rail and rungs attached to and
between the first rear rail and the second rear rail. The
rear section having a telescoping section attached to the
first rear rail and the second rear rail to vary a length of
the rear section. The ladder having a first hinge attached
to the first front rail and the first rear rail. The ladder having
a second hinge attached to the second front rail and the
second rear rail. Each hinge having a locked state and
an unlocked state. The ladder having an actuator directly
attached to the front section and remote and separate
and apart from the first hinge and the second hinge. The
actuator when actuated moving the first and second hing-
es between the locked state and the unlocked state.
When the first and second hinges are in the unlocked
state, the rear section can be moved between a leaning
ladder mode, a step ladder mode, a stairway ladder mode
and a straight ladder mode upon which each hinge goes
into the locked state in the desired ladder mode. A meth-
od for using a multi-position ladder. A method for produc-
ing a multi-position ladder. An actuator for locking and
unlocking a first hinge and second hinge of a ladder.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This is a nonprovisional of U.S. provisional ap-
plications serial number 63/055,257 filed July 22, 2020
and serial number 63/156,167 filed March 3, 2021, all of
which are incorporated by reference herein.

FIELD OF THE INVENTION

[0002] The present invention pertains to a multi posi-
tion ladder having remote actuation of the hinges. (As
used herein, references to the "present invention" or "in-
vention" relate to exemplary embodiments and not nec-
essarily to every embodiment encompassed by the ap-
pended claims.) More specifically, the present invention
pertains to a multi position ladder having remote actua-
tion of the hinges where the multi-position ladder may be
in a leaning ladder mode, a stepladder mode, a stairway
ladder mode and a straight ladder mode.

BACKGROUND OF THE INVENTION

[0003] This section is intended to introduce the reader
to various aspects of the art that may be related to various
aspects of the present invention. The following discus-
sion is intended to provide information to facilitate a better
understanding of the present invention. Accordingly, it
should be understood that statements in the following
discussion are to be read in this light, and not as admis-
sions of prior art.
[0004] Ladders are used in a multitude of different
ways. To avoid necessarily having to have a specific type
of a ladder for a specific type of job, a ladder that can be
configured in different ways for different jobs in different
locations is desirable. However, a multi-position ladder
must be easy to reconfigure to be able to be used.

BRIEF SUMMARY OF THE INVENTION

[0005] The present invention pertains to a multi-func-
tion ladder. The ladder comprises a front section having
a first front rail and a second front rail and rungs attached
to and between the first front rail and the second front
rail. The ladder comprises a rear section having a first
rear rail and a second rear rail and rungs attached to and
between the first rear rail and the second rear rail. The
rear section having a telescoping section attached to the
first rear rail and the second rear rail to vary a length of
the rear section. The ladder comprises a first hinge at-
tached to the first front rail and the first rear rail. The
ladder comprises a second hinge attached to the second
front rail and the second rear rail, each hinge having a
locked state in an unlocked state. The ladder comprises
an actuator directly attached to the front section and re-
mote and separate and apart from the first hinge and the
second hinge. The actuator when actuated moving the

first and second hinges between the locked state and the
unlocked state. When the first and second hinges are in
the unlocked state, the rear section can be moved be-
tween a leaning ladder mode, a step ladder mode, a stair-
way ladder mode and a straight ladder mode upon which
each hinge goes into the locked state in the desired lad-
der mode.
[0006] The present invention pertains to a method for
using a multifunction ladder. The method comprises the
step of actuating an actuator attached to a front section
of the ladder causing a first hinge to move between a
locked state and an unlocked state and a second hinge
to move between a lock state and an unlocked state. The
first hinge attached to a first front rail of the front section
of the ladder and a first rear rail of a rear section of the
ladder. The second hinge attached to a second front rail
of the front section of the ladder and a second rear rail
of the rear section of the ladder. The actuator remote
separate and apart from the first hinge and the second
hinge. The rear section having a telescoping section.
There is the step of moving the rear section relative to
the front section about the first and second hinges when
the first and second hinges are in the unlocked state to
either a leaning ladder mode, a stepladder mode, a stair-
way ladder mode, and a straight ladder mode. There is
the step of locking the rear section relative to the front
section in the desired ladder mode.
[0007] The present invention pertains to a method for
producing a multifunction ladder. The method comprises
the steps of attaching an actuator to a rung on a front
section of the ladder. The actuator causes a first hinge
and a second hinge of the ladder to move between a
locked state and an unlocked state. There is the step of
attaching a first cable to the actuator and the first hinge
and a second cable to the actuator and the second hinge,
the first hinge and the second hinge attached to the front
section and a rear section of the ladder.
[0008] The present invention pertains to a multi-posi-
tion ladder. The ladder comprises a front section having
a first front rail and a second front rail and rungs attached
to and between the first front rail and the second front
rail. The ladder comprises a rear section having a first
rear rail and a second rear rail and rungs attached to and
between the first rear rail and the second rear rail. The
rear section having a telescoping section attached to the
first rear rail and the second rear rail to vary a length of
the rear section. The ladder comprises a first hinge at-
tached to the first front rail and the first rear rail. The first
hinge comprises a frame which is fixedly attached to the
first front rail. The first hinge comprises a rear rail hinge
portion fixedly attached to the first rear rail and pivotally
attached to the frame to rotate relative to the bracket.
The rear rail hinge portion having a perimeter and having
a plurality of slots which extend from the perimeter. The
slot of the plurality of slots corresponding with a desired
position of the first rear rail relative to the front. The first
hinge comprises a lock assembly disposed in the rear
rail hinge portion. The lock assembly having a lock bar.
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When the lock bar is disposed in one of the plurality of
slots, the lock bar locks the first rear rail into a locked
state in a desired position relative to the first front rail so
the first rear rail cannot move relative to the first front rail.
When the lock bar is disposed outside of one of the plu-
rality of slots, the lock bar unlocks the first rear rail into
an unlocked state and the first rear rail can move relative
to the first front rail. The ladder comprises a second hinge
attached to the second front rail and the second rear rail.
Each hinge having a locked state and an unlocked state.
The ladder comprises an actuator which is attached to
the lock bar to move the lock bar out of one of the plurality
of slots in which the lock bar is disposed in a locked state,
into an unlocked state.
[0009] The present invention pertains to a hinge at-
tached to a first front rail and a first rear rail. The hinge
comprises a frame which is fixedly attached to the first
front rail. The hinge comprises a rear rail hinge portion
fixedly attached to the first rear rail and pivotally attached
to the frame to rotate relative to the bracket. The rear rail
hinge portion having a perimeter and having a plurality
of slots which extend from the perimeter. The slot of the
plurality of slots corresponding with a desired position of
the first rear rail relative to the front. The hinge comprises
a lock assembly disposed in the rear rail hinge portion,
the lock assembly having a lock bar, when the lock bar
is disposed in one of the plurality of slots, the lock bar
locks the first rear rail into a locked state in a desired
position relative to the first front rail so the first rear rail
cannot move relative to the first front rail, when the lock
bar is disposed outside of one of the plurality of slots, the
lock bar unlocks the first rear rail into an unlocked state
and the first rear rail can move relative to the first front rail.
[0010] The present invention pertains to a method for
using a multi-position ladder. The method comprises the
steps of actuating an actuator attached to a front section
of the ladder causing a first hinge to move between a
locked state and an unlocked state and a second hinge
to move between a locked state and an unlocked state.
The first hinge attached to a first front rail of the front
section of the ladder and a first rear rail of a rear section
of the ladder. The second hinge attached to a second
front rail of the front section of the ladder and a second
rear rail of the rear section of the ladder. The actuator
remote separate and apart from the first hinge and the
second hinge. The rear section having a telescoping sec-
tion. There is the step of moving the rear section relative
to the front section about the first and second hinges
when the first and second hinges are in the unlocked
state to either a leaning ladder mode, a stepladder mode,
a stairway ladder mode, and a straight ladder mode.
There is the step of locking the rear section relative to
the front section in the desired ladder mode.
[0011] The present invention pertains to a method for
producing a multi-position ladder. The method comprises
the steps of attaching an actuator to a rung on a front
section of the ladder. The actuator causes a first hinge
and a second hinge of the ladder to move between a

locked state and an unlocked state. There is the step of
attaching a first cable to the actuator and the first hinge
and a second cable to the actuator and the second hinge,
the first hinge and the second hinge attached to the front
section and a rear section of the ladder.

BRIEF DESCRIPTION OF THE FIGURES

[0012]

Figure 1 shows an overhead view of the multi-posi-
tion ladder in the stepladder mode.

Figure 2 shows a front view of the ladder.

Figure 3 shows a side view of the ladder in the step-
ladder bowed.

Figure 4 shows a rear view of the ladder.

Figure 5 shows a perspective view of the ladder in
the stepladder mode and shows the cable routing in
regard to the locking and unlocking of the hinges.

Figure 6 shows the ladder in the leaning ladder mode
where the rear section is folded to the front section.

Figure 7 shows the ladder in the stepladder mode
where the rear section forms an angle with the front
section, essentially having the shape of an upside-
down V from a side view.

Figure 8 shows the ladder in the stairway ladder
mode.

Figure 9 shows the rear section in either the leaning
ladder mode or the stepladder mode.

Figure 10 shows the rear section in the stairway
mode.

Figure 11 shows a side view of a straight ladder mode
of the ladder.

Figure 12 shows a sectional front perspective view
of the telescoping section of the ladder in the straight
ladder mode.

Figure 13 shows a more detailed view of the storage
trays.

Figure 14 shows the ladder top.

Figure 15 shows the perspective view of the hinge.

Figure 16 is a cross-sectional detail showing the
hinge in a locked, leaning ladder mode.
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Figure 17 is a cross-sectional detail showing the
hinge in an unlocked, leaning ladder mode.

Figure 18 shows a cross-sectional view of the first
hinge in a locked, stepladder mode.

Figure 19 shows a cross-sectional view of the first
hinge in a locked, straight ladder mode.

Figure 20 and figure 21A show a side view of the
first hinge in a locked and in an unlocked position,
respectively.

Figure 21B shows an assembly view of the first
hinge.

Figure 22 is a front view of the front section having
a remote actuator for unlocking both hinges at the
same time so the rear section can be changed to
different modes.

Figure 23 shows the actuator, which is attached to
a desired rung which is easily accessible, and is re-
mote and separate and apart from the first hinge.

Figure 24A shows the front side of the hinge bolted
to the front rail.

Figure 24B shows a cross-sectional view of the front
rail.

Figure 25 shows a side view of an alternative frame
bolted to the front rail.

Figure 26 is an overhead cross-sectional view of the
frame of figure 25.

Figure 27 is a perspective front side view of an al-
ternative embodiment of the actuator with the ladder
in stepladder mode.

Figure 28 is a perspective backside view of the al-
ternative embodiment of the actuator with the ladder
in the stepladder mode.

Figure 29 is a front side view of the alternative em-
bodiment of the actuator in the straight ladder mode.

Figure 30 is a front view of the alternative embodi-
ment of the actuator when the hinges are locked.

Figure 31 is an overhead view of the alternative em-
bodiment of the actuator when the hinges are locked.

Figure 32 is a front view of the alternative embodi-
ment of the actuator when the hinges are unlocked.

Figure 33 is an overhead view of the alternative em-

bodiment of the actuator when the hinges are un-
locked.

Figure 34 is a perspective overhead view of the hous-
ing of the alternative embodiment of the actuator
when the hinges are locked.

Figure 35 is a perspective underside view of the
housing of the alternative embodiment of the actua-
tor when the hinges are locked.

Figure 36 is a cross-sectional view of the first actu-
ation lever attached to the lock bar.

Figure 37 is a cross-sectional view of the first actu-
ation lever attached to the lock bar.

Figure 38 shows a linker between the first actuation
lever and the lock bar.

Figure 39 shows a perspective front side view of the
upper portion of the ladder.

Figure 40 shows a perspective rear view of the upper
portion of the ladder.

Figure 41 shows a front view of the upper portion of
the ladder.

DETAILED DESCRIPTION OF THE INVENTION

[0013] Referring now to the drawings wherein like ref-
erence numerals refer to similar or identical parts
throughout the several views, and more specifically to
figures 6-8, 11 and 15 thereof, there is shown a multi-
position ladder 10. The ladder 10 comprises a front sec-
tion 12 having a first front rail 14 and a second front rail
16 and rungs 18 attached to and between the first front
rail 14 and the second front rail 16. The ladder 10 com-
prises a rear section 20 having a first rear rail 22 and a
second rear rail 24 and rungs 26 attached to and between
the first rear rail 22 and the second rear rail 24. The rear
section 20 having a telescoping section 28 attached to
the first rear rail 22 and the second rear rail 24 to vary a
length of the rear section 20. The ladder 10 comprises a
first hinge 30 attached to the first front rail 14 and the first
rear rail 22. The ladder 10 comprises a second hinge 48
attached to the second front rail 16 and the second rear
rail 24, each hinge having a locked state in an unlocked
state. The ladder 10 comprises an actuator 50 directly
attached to the front section 12 and remote and separate
and apart from the first hinge 30 and the second hinge
48. The actuator 50 when actuated moving the first and
second hinges 30, 48 between the locked state and the
unlocked state. When the first and second hinges 30, 48
are in the unlocked state, the rear section 20 can be
moved between a leaning ladder mode, a step ladder
mode, a stairway ladder mode and a straight ladder mode
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upon which each hinge goes into the locked state in the
desired ladder mode.
[0014] The actuator 50 when actuated may simultane-
ously move the first and second hinges 30, 48 between
the lock state and the unlocked state. The ladder 10 may
include a first cable 45 attached to the actuator 50 and
to the first hinge 30, and a second cable 47 attached to
the actuator 50 and to the second hinge 48. When the
actuator 50 is actuated, the first cable 45 is pulled causing
the first hinge 30 to move between the locked state to
the unlocked state, and the second cable 47 is pulled
causing the second hinge 48 to move between the locked
state to the unlocked state. The actuator 50 may be at-
tached to the front section 12 or the rear section 20 or to
a rung or a rail of the front section 12 or the rear section
20, as shown in figure 5 and figure 23.
[0015] The present invention pertains to a method for
using a multi-position ladder 10. The method comprises
the step of actuating an actuator 50 attached to a front
section 12 of the ladder 10 causing a first hinge 30 to
move between a locked state and an unlocked state and
a second hinge 48 to move between a lock state and an
unlocked state. The first hinge 30 attached to a first front
rail 14 of the front section 12 of the ladder 10 and a first
rear rail 22 of a rear section 20 of the ladder 10. The
second hinge 48 attached to a second front rail 16 of the
front section 12 of the ladder 10 and a second rear rail
24 of the rear section 20 of the ladder 10. The actuator
50 remote separate and apart from the first hinge 30 and
the second hinge 48. The rear section 20 having a tele-
scoping section 28. There is the step of moving the rear
section 20 relative to the front section 12 about the first
and second hinges 30, 48 when the first and second hing-
es 30, 48 are in the unlocked state to either a leaning
ladder mode, a stepladder mode, a stairway ladder
mode, and a straight ladder mode. There is the step of
locking the rear section 20 relative to the front section 12
in the desired ladder mode.
[0016] The present invention pertains to a method for
producing a multi-position ladder 10. The method com-
prises the steps of attaching an actuator 50 to a rung on
a front section 12 of the ladder 10. The actuator 50 causes
a first hinge 30 and a second hinge 48 of the ladder 10
to move between a locked state and an unlocked state.
There is the step of attaching a first cable 45 to the ac-
tuator 50 and the first hinge 30 and a second cable 47
to the actuator 50 and the second hinge 48, the first hinge
30 and the second hinge 48 attached to the front section
12 and a rear section 20 of the ladder 10.
[0017] The present invention pertains to a multi-posi-
tion ladder 10 that is type I AA ANSI rated for a 375-
pound load. The multi-position ladder 10 may have built-
in storage. The ladder 10 can be folded to a stowed and
leaning position, configured like a step ladder, and moved
to a straight ladder configuration, as shown in figures 6-8
and 11. These different positions are controlled by lock-
ing hinges which connect the front and rear/fly ladder
sections. The two hinges are unlocked through a remote

cable system by squeezing the actuation levers with one
hand, as shown in figures 22 and 23. The actuation levers
are positioned at a convenient height regardless of the
size of the ladder 10.
[0018] Storage bins 160 with hinged lids 162 are built
into the ladder top 15, as shown in figure 14. Additional
storage compartments are in the telescoping portion of
the rear/fly ladder section for use when the ladder 10 is
in straight mode, as shown in figures 12 and 13. The
rear/fly ladder section is designed to both shorten and
lengthen relative to the conventional step ladder length.
The ability to shorten permits this ladder 10 to be used
on stairways. The rear/fly section storage allows for bet-
ter functionality and convenience to the user. One-hand-
ed hinge operation using cables provides added conven-
ience when changing ladder 10 configurations. The
shortening/lengthening rear section 20 design enables
stairway mode to be added to any step ladder.
[0019] Figure 1 shows an overhead view of the multi-
position ladder 10 in the stepladder mode. Figure 2 shows
a front view of the ladder 10. Figure 3 shows a side view
of the ladder 10 in the stepladder bowed. Figure 4 shows
a rear view of the ladder 10. Figure 5 shows a perspective
view of the ladder 10 in the stepladder mode and shows
the cable routing in regard to the locking and unlocking
of the hinges. As can be seen from these figures, the
front section 12 has a first front rail 14, a second front rail
16 in parallel and spaced relation with the first front rail
14 and rungs 18 attached to and between the first front
rail 14 and the second front rail 16. The rear section 20
has a first rear rail 22 and a second rear rail 24 in parallel
and spaced relation with the first rear rail 22 and rungs
26 attached to and between the first rear rail 22 and the
second rear rail 24. The rear section 20 has a telescoping
section 28 that fits to the rear section 20 with a J-lock 29
to lock the telescoping section 28 to the rear section 20
at a desired position, as is well known in the art of mul-
tipurpose ladders. The telescoping section 28 has a first
telescoping rail and a second telescoping rail in parallel
and spaced relation with the first telescoping rail and
rungs 18 attached to and between the first telescoping
rail and the second telescoping rail. The rungs 18 are
attached to flanges of the first and second telescoping
rails with double rivets, as is well known in the art of mul-
tipurpose ladders. In addition, the telescoping section 28
may have a first angled piece and a second angled piece
extending at an angle outwards from the first telescoping
rail and the second telescoping rail, respectively. There
may be a rung attached to and between the first angled
piece and the second angled piece.
[0020] Figure 6 shows the ladder 10 in the leaning lad-
der mode where the rear section 20 is folded to the front
section 12. The length of the rear section 20 is such that
in the leaning ladder mode, the bottom of the rear section
20 clears the ground so the ladder top 15 can lean against
a surface of an object, such as a wall, without any ob-
struction by the rear section 20.
[0021] Figure 7 shows the ladder 10 in the stepladder
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mode where the rear section 20 forms an angle with the
front section 12, essentially having the shape of an up-
side-down V from a side view. It should be noted that in
figure 6 and figure 7 showing side views of the ladder 10
in the leaning ladder mode and the stepladder mode,
respectively, a telescoping section 28 of the rear section
20 is positioned so that the telescoping section 28 ex-
tends below at least one rung of the rear section 20.
[0022] Figure 8 shows the ladder 10 in the stairway
ladder mode where the rear section 20 forms an angle
with the front section 12, essentially having the shape of
an upside-down V from a side view, but with the rear
section 20 having a length which is shortened compared
to the length of the rear section 20 in the stepladder mode,
so the rear section 20 can rest on a step that has a higher
elevation than the ground on which the front section 12
is resting. In the stairway ladder mode, the telescoping
section 28 has been shortened by moving the telescoping
section 28 upwards at least one rung relative to the rear
section 20, since in the leaning ladder mode or the step-
ladder mode, the telescoping section 28 extends below
at least one rung of the rear section 20, so there is space
for this telescoping section 28 to move up when in the
stairway ladder mode.
[0023] Figure 9 shows the rear section 20 in either the
leaning ladder mode or the stepladder mode. The tele-
scoping section 28 is extended by at least one rung below
the rear section 20. A J-lock 29 locks the telescoping
section 28 in position by fitting into a hole in the desired
rung, as is well known in the art.
[0024] Figure 10 shows the rear section 20 in the stair-
way mode. In the stairway mode, the J-lock 29 has been
released so the telescoping section 28 can be moved up
to the at least one rung below the rear section 20 in the
stepladder mode, so the overall length of the rear section
20 is now shorter to accommodate the different eleva-
tions of the step on which the rear section 20 rest and
the ground which the front section 12 rests. After the tel-
escoping section 28 has been retracted and repositioned,
the J-lock 29 is put back into the locked position.
[0025] Figure 11 shows a side view of a straight ladder
mode of the ladder 10, where the rear section 20 has
been rotated essentially 180° relative to the front section
12 from the leaning ladder mode, in the rear section 20
she stands essentially straight upwards from the front
section 12 so a user can climb the front section 12 and
then continue climbing higher by climbing on the rear
section 20. In the straight ladder mode, the telescoping
section 28 of the rear section 20 may be positioned as
desired depending on the length desired of the overall
ladder 10 in the straight ladder mode.
[0026] Figure 12 shows a sectional front perspective
view of the telescoping section 28 of the ladder 10 in the
straight ladder mode. The telescoping section 28 of the
ladder 10 has open storage trays that may be used when
the ladder 10 is in the straight ladder mode. Figure 13
shows a more detailed view of the storage trays, with a
storage tray on either side of the telescoping section 28

above the top rung in the straight ladder mode. The stor-
age trays may have tool openings 152, a paintbrush hold-
er 154, and an open tray for holding small objects, such
as screws or pins. The ladder top 15, which is attached
to the first and second front rails 14, 16 of the front section
12, may also have storage bins 160 in which objects may
be placed, as shown in figure 14. The ladder top 15 may
be directly attached to the first and second front rails 14,
16 by rivets, bolts or screws. The storage bins 160 have
lids which open and close, so that in the closed position,
the surface of the ladder top 15 will essentially be flat so
a user when climbing the ladder 10 in the straight ladder
mode may actually step on the ladder top 15, using it as
a step, to move on to a rung of the rear section 20 without
being concerned about slipping or catching on an open-
ing or a lid. The actuator 50 housing 51 may be directly
attached under the second or third rung of the front sec-
tion 12 from the ladder top 15.
[0027] The tray 150 at the bottom of the rear section
20 may be one continuous piece, for instance made of
plastic, which extends between the first rear rail 22 and
the second rear rail 24. The tray 150 may have tool open-
ings 152 for such tools as screwdrivers, pliers, drills, ham-
mers, wrenches, awls or smart phones. There may be a
paintbrush holder 154 and also a bin which can hold nuts,
bolts, screws or clips. The tray 150 may alternatively be
separated into separate sections, each section disposed
adjacent one of the rear rails. The separate sections may
hold the bin in one and the tool openings 152, a paint-
brush holder 154 in the other. The tray 150, or the tray
sections, fit under the bottom rung of the rear section 20
and in the C channel, form by the web and the flanges,
of the rear rail to which it is adjacent, so the tray 150 or
the tray sections are the most part protected by the rails
in the rung. This architecture also serves to protect a user
from catching or tripping on a portion of the tray 150, and
has no portion of tray 150 extend out beyond the width
of the rung or the width of the C channel of the rail in
which it is disposed. Additionally, in this way, the tray 150
or the tray sections do not interfere with the telescoping
section 28 in sliding up and down.
[0028] The tray 150, or the tray sections, may have a
rectangular top surface and sidewalls which extend down
from the top surface. The tool openings 152, paintbrush
holder 154 and bin are disposed in the top surface. The
tool openings 152 and paintbrush holder 154 may extend
entirely through or close to the bottom of the tray 150,
while the bin has a flat bottom surface so the items being
held in the bin do not fall through the bin. The tray 150
or tray sections may be riveted or screwed to the rung.
[0029] Figure 15 shows the perspective view of the
hinge. There are two hinges used with the ladder 10. A
first hinge 30 attaches to the first front rail 14 and the first
rear rail 22. A second hinge 48 attaches to the second
front rail 16 and the second rear rail 24. The first hinge
30 has hinge plates that are used to attach the first hinge
30 to the first rear rail 22. The first hinge 30 has a front
section 12 which is bolted to an inner flange of the first
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rear rail 22. Alternatively, the first hinge 30 can be bolted
to a bracket, which is in turn bolted to a web of the first
rear rail 22. Figures 24-26 show various ways how the
hinges may be bolted to the front rails.
[0030] Figures 16 and 17 are cross-sectional details
showing the hinge in a locked, leaning ladder mode and
in an unlocked, leaning ladder mode, respectively. In the
locked mode, as shown in figure 16, a lock guide 52 is
positioned in between locking plates. A pivot pin 57 ex-
tends between the locking plates and a center point and
through the lock guide 52. The first rear rail 22 pivots
about the pivot pin 57 when moved to different modes
and the hinge is unlocked. In the lock guide 52 between
the pivot pin 57 and the top surface of the lock guide 52
is a spring 56. There is a lock bar 46 that fits into adjacent
and corresponding slots in the lock plates to lock the
hinge. A screw 49 or a rivet or a fastener attaches the
lock bar 46 to the lock guide 52. The screw 49 also holds
the cable to the lock bar 46. In the locked position, the
lock bar 46 is seated inside the adjacent corresponding
slots 40 and prevents the hinge plates from moving. To
unlock the hinge, the cable is pulled causing the lock
guide 52 to slide relative to the pivot pin 57 causing the
spring 56 to be compressed by the top of the lock guide
52 moving down, and causes the lock bar 46 to separate
and come out of the adjacent corresponding slots 40 so
there is nothing to prevent the hinge plates from moving,
and the hinge plates to which the first rear rail 22 is at-
tached, are free to rotate to align with different adjacent
corresponding slots 40 for different modes. See figure
17. Figure 18 shows a cross-sectional view of the first
hinge 30 in a locked, stepladder mode. Figure 19 shows
a cross-sectional view of the first hinge 30 in a locked,
straight ladder mode. Figure 20 and figure 21A show a
side view of the first hinge 30 in a locked and in an un-
locked position, respectively. Figure 21B shows an as-
sembly view of the first hinge 30. The second hinge 48
is the same as the first hinge 30.
[0031] Figure 22 is a front view of the front section 12
having a remote actuator 50 for unlocking both hinges at
the same time so the rear section 20 can be changed to
different modes. The path of each cable is shown as a
dotted line between the actuator 50 and the hinge end
extends along the inside of the respective front rail to the
respective lock bar 46. Figure 6 also shows this cable
path. A hinge end of the first cable 45 is attached to the
lock guide 52, as explained above, and an actuator 50
end of the first cable 45 is attached to the actuator 50.
Figure 23 shows the actuator 50, which is attached to a
desired rung, which is easily accessible, and is remote
and separate and apart from the first hinge 30. The ac-
tuator 50 has a housing 51 which holds a first lever 53
and a second lever 55 that are adjacent and spaced apart
from each other. The actuator 50 end of the first cable
45 is attached to the first lever 53 and the actuator 50
end of the second cable 47 is attached to the second
lever 55. The cable extends from the first lever 53 through
the housing 51 into a cable sheath 49, which protects the

cable, to the first hinge 30. When the first and second
levers 53, 55 are squeezed together, they cause the first
and second cables 45, 47 to become taut and pull on the
lock guide 52, causing the hinge to move to an unlocked
position, as explained above. When the levers are re-
leased, the action of the return spring 56 pulls the first
lever 53 back into the un-actuated position. The actuation
of the second hinge 48 works the same way.
[0032] The present invention pertains to a multi-posi-
tion ladder 10, as shown in figures 1-11. The ladder 10
comprises a front section 12 having a first front rail 14
and a second front rail 16 and rungs 18 attached to and
between the first front rail 14 and the second front rail
16. The ladder 10 comprises a rear section 20 having a
first rear rail 22 and a second rear rail 24 and rungs 26
attached to and between the first rear rail 22 and the
second rear rail 24. The rear section 20 having a tele-
scoping section 28 attached to the first rear rail 22 and
the second rear rail 24 to vary a length of the rear section
20. The ladder 10 comprises a first hinge 30 attached to
the first front rail 14 and the first rear rail 22. The first
hinge 30 comprises a frame 32 which is fixedly attached
to the first front rail 14, as shown in figure 21B. The first
hinge 30 comprises a rear rail hinge portion 34 fixedly
attached to the first rear rail 22 and pivotally attached to
the frame 32 to rotate relative to the bracket. The rear
rail hinge portion 34 having a perimeter 38 and having a
plurality of slots 40 which extend from the perimeter 38.
The slot 42 of the plurality of slots 40 corresponding with
a desired position of the first rear rail 22 relative to the
front. The first hinge 30 comprises a lock assembly 44
disposed in the rear rail hinge portion 34. The lock as-
sembly 44 having a lock bar 46. When the lock bar 46 is
disposed in one of the plurality of slots 40, the lock bar
46 locks the first rear rail 22 into a locked state in a desired
position relative to the first front rail 14 so the first rear
rail 22 cannot move relative to the first front rail 14, as
shown in figure 20. When the lock bar 46 is disposed
outside of one of the plurality of slots 40, the lock bar 46
unlocks the first rear rail 22 into an unlocked state and
the first rear rail 22 can move relative to the first front rail
14, as shown in figure 21A. The ladder 10 comprises a
second hinge 48 attached to the second front rail 16 and
the second rear rail 24. Each hinge having a locked state
and an unlocked state. The ladder 10 comprises an ac-
tuator 50 which is attached to the lock bar 46 to move
the lock bar 46 out of one of the plurality of slots 40 in
which the lock bar 46 is disposed in a locked state, into
an unlocked state.
[0033] The lock assembly 44 may include a lock guide
52 disposed in the rear rail hinge portion 34. The lock
guide 52 has a bar end 54 in which the lock bar 46 is
disposed. The lock assembly 44 may include a spring 56
disposed in the lock guide 52 which biases the lock bar
46 into the locked state by maintaining the lock bar 46 in
one of the plurality of slots 40.
[0034] The rear rail portion may comprise a first hinge
plate 58 and a second hinge plate 60 in spaced relation
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and in parallel and in alignment with the first hinge plate
58. The first hinge plate 58 and second hinge plate 60
each having a head 62 and a tail 64. The head 62 of the
first hinge plate 58 having a first slot 66, second slot 68
and a third slot 70. The head 62 of the second hinge plate
60 having a first slot 66, second slot 68 and a third slot
70 which align with the first slot 66, second slot 68 and
third slot 70 of the first hinge plate 58, respectively, so
that when the first front rail 14 and the first rear rail 22
are locked in a leaning ladder position, where the first
rear rail 22 is adjacent to and in parallel with the first front
rail 14, as shown in figure 6, the lock bar 46 is disposed
in the first slot 66 of the first hinge plate 58 and the second
hinge plate 60 in the locked state. When the first front rail
14 and the first rear rail 22 are locked in a stepladder
position, as shown in figure 7, or the stairway position,
as shown in figure 8, where the first rear rail 22 forms an
acute angle with the first front rail 14, the lock bar 46 is
disposed in the second slot 68 of the first hinge plate 58
and the second hinge plate 60 in the locked state. When
the first front rail 14 and the first rear rail 22 are locked
in a straight ladder position, as shown in figure 11, where
the first rear rail 22 forms a straight angle with the first
front rail 14, the lock bar 46 is disposed in the third slot
70 of the first hinge plate 58 and the second hinge plate
60 in the locked state.
[0035] The frame 32 may have a front wall 72 which
attaches to the first front rail 14, a first side wall 74 which
extends from the front wall 72, and a second side wall
76 which extends from the front wall 72 and is in spaced
relation with the first side wall 74 to create a gap 78 be-
tween the first side wall 74 and the second side wall 76.
The front wall 72 and the first side wall 74 and the second
side wall 76 form a C shape, and each are basically flat.
The head 62 of the first hinge plate 58 and the head 62
of the second hinge plate 60 are disposed in the gap 78
between the first side wall 74 and the second side wall
76. The first side wall 74 and the second side wall 76 and
the head 62 of the first and second hinge plate 60s each
have a pivot hole 80 which align. The ladder 10 may
include a pivot pin 82 which extends through the pivot
hole 80 of the first and second side walls 74, 76 and the
head 62 of the first and second hinge plates 58, 60 to
attach and hold the frame 32 and the first and second
hinge plates 58, 60 together. The first and second hinge
plates 58, 60 able to rotate about the pivot pin 57.
[0036] The tail 64 of the first hinge plate 58 and the tail
64 of the second hinge plate 60 may attach to the first
rear rail 22. The lock guide 52 may be disposed between
the head 62 of the first hinge plate 58 in the head 62 of
second hinge plate 60 and the pivot pin 57 extends
through the lock guide 52. The spring 56 may be disposed
between the pivot pin 57 and an opposite end of the lock
guide 52 from the bar end 54 of the lock guide 52.
[0037] The actuator 50 may include a first connector
84, such as a cable, attached to the lock bar 46, as shown
in figure 5 and figure 23. When the actuator 50 is actu-
ated, the first connector 84 pulls the lock bar 46 which

causes the lock bar 46 to move down out of one of the
plurality of slots 40 and out of the lock state and into the
unlocked state. When the first connector 84 pulls the lock
bar 46 down, the lock guide 52 is pulled down causing
the opposite end of the lock guide 52 to compress the
spring 56 against the pivot pin 57, so that when the ac-
tuator 50 is released, the compressed spring 56 expands,
pushing against the pivot pin 57 and the opposite end of
the lock guide 52 causing the lock guide 52 to move back
up and the lock bar 46 to move into one of the plurality
of slots 40 and back into the locked state.
[0038] The first slot 66 and second slot 68 of the head
62 of the first hinge plate 58 may be adjacent each other
and disposed in a lower left side of the head 62 of the
first hinge plate 58 closest to the first wall when the first
front rail 14 and the first rear rail 22 are in the leaning
ladder position, and the third slot 70 of the first hinge
plate 58 is disposed diametrically opposite the first slot
66.
[0039] The first side wall 74 may have a first bar groove
86 and the second side wall 76 may have a second bar
groove in alignment with the first bar groove 86, as shown
in figures 20, 21A and 21B. The lock bar 46 is disposed
in the first bar groove 86 and the second bar groove.
When the lock bar 46 is disposed in either the first or
second or third slots 66, 68, 70, the lock bar 46 is posi-
tioned at a top of the first bar groove 86 and the second
bar groove. When the first front rail 14 and the second
front rail 16 are in the unlocked state, the lock bar 46 is
positioned at a bottom of the first bar groove 86 and the
second bar groove.
[0040] The first bar groove 86 and the second bar
groove may be in linear alignment with the first slot 66
when the first front rail 14 and the first rear rail 22 are
locked in the leaning ladder position. The actuator 50
when actuated may simultaneously move the first and
second hinges 30, 48 between the lock state and the
unlocked state. The ladder 10 may include a second con-
nector 85 attached to the actuator 50 and to the second
hinge 48. When the actuator 50 is actuated, the first con-
nector 84 is pulled causing the first hinge 30 to move
between the locked state in the unlocked state, and the
second connector 85 is pulled causing the second hinge
48 to move between the locked state in the unlocked
state.
[0041] In an alternative embodiment, the actuator 50
may include a shelf 90 having a first opening 92 and a
second opening 94, a plate 98, a first assembly 100 at-
tached to the first connector 84 and a second assembly
102 attached to the second connector 85 as shown in
figures 27-35. The first assembly 100 having a first base
104 attached to the first connector 84 and attached with
a first fastener 106 to the plate 98, with the shelf 90 dis-
posed between the first base 104 and the plate 98. The
first fastener 106 disposed in the first opening 92. The
first assembly 100 having a first actuation lever 108 at-
tached to the first base 104 and extending essentially
perpendicular from the first base 104. The second as-
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sembly 102 having a second base 110 attached to the
second connector 85 and attached with a second fasten-
er 114 to the plate 98, with the shelf 90 disposed between
the second base 110 and the plate 98. The second fas-
tener 114 disposed in the second opening 94. The sec-
ond assembly 102 having a second actuation lever 116
attached to the second base 110 and extending essen-
tially perpendicular from the second base 110. The shelf
90 of the housing 51 of the alternative embodiment is
attached adjacent to and below the ladder top 15 with
mounting brackets 184, 186 and housing fasteners 96
as shown in figure 27-29 and 41. A first mounting bracket
184 is directly attached to the first front rail 14 and to the
underside of the shelf 90. A second mounting bracket
186 is directly attached to the second front rail 16 and to
the underside of the shelf 90. Housing fasteners 96 di-
rectly attach the first mounting bracket to the first front
rail 14 and the shelf 90, and housing fasteners 96 also
directly attach the second mounting bracket 186 to the
second front rail 16 and the shelf 90.
[0042] The actuator 50 may include a first spring 118
attached to the first actuation lever 108 and a second
spring 120 attached to the second actuation lever 116.
When the actuator 50 is actuated causing the first hinge
30 and the second hinge 48 to move to an unlocked state,
the first spring 118 and the second spring 120 are com-
pressed by the first actuation lever 108 and second ac-
tuation lever 116 moving toward each other along the
first opening 92 and the second opening 94, respectively,
into an unlocked state increasing a bias force against the
first and second actuation levers 108, 116, as shown in
figures 32 and 33. When the first actuation lever 108 and
second actuation lever 116 are released, as shown in
figures 30 and 31, the bias force from the springs causes
the first hinge 30 and second hinge 48 to move back
along the first opening 92 and the second opening 94,
respectively, into the locked state and for the actuation
levers to move back into a locked state and be maintained
in the locked state under the bias force of the first and
second springs 118, 120. The connector may be a cable
or linkage.
[0043] When the first hinge 30 is attached with the al-
ternative actuator 50 embodiment, the operation of the
hinge in conjunction with the actuator 50 is the same.
Instead of a cable though with the first actuator 50 em-
bodiment described above, there is a linkage comprising
a first link 188 and a second link 190. The first link 188
is fixedly attached to the first base 104 and to the second
link 190. The second link 190 is fixedly attached to the
lock bar 46 at a tip 191 of the second link 190. The second
link 190 at its center is rotatably and fixedly attached to
a post 187, for instance with a rivet or screw. The post
187 is fixedly attached to the shelf 90 with a rivet or screw
49. The second link 190 rotates about the post 187. When
the first actuation lever 108 and the second actuation
lever 116 are squeezed together, the first link 188 is
pulled toward the center of the shelf 90, causing the sec-
ond link 190 to rotate about the post 187 and the tip 191

to move downwards, pulling the lock bar 46 out of which-
ever slot of the first hinge 30 the lock bar 46 is in, unlocking
the first hinge 30. When the first actuation lever 108 is
released, the first spring 118 decompresses and moves
the first base 104 along the first opening 92 back to the
lock position, in turn causing the first link 188 to move
the end of the second link 190 to which the first link 188
is attached downward, causing the second link 190 to
rotate about its center and moving the tip 191 upwards,
and thus the lock bar 46 attached to the tip 191 into the
desired slot it is before, where it locks the first hinge 30
in place. The first link 188 is straight, and the second link
190 has a slight v shape with the apex of the v shape
rotatably and fixedly attached to the post 187 so the sec-
ond link 190 rotates about the post 187 causing the tip
191 to move upwards or downwards. The first spring 118
is wrapped around a pole 198 which extends from a stem
203 of the first base 104 and is disposed in a hole in a
buttress 194 of the shelf 90, as shown in figure 31. When
the first actuation lever 108 is squeezed inwards, the pole
198 extends through the buttress 194, but the first spring
118 is stopped by the buttress 194, causing the first
spring 118 to compress, as shown in figure 33. When the
first actuation lever 108 is released, the pole 198 moves
back to the locked position as shown in figure 31. The
same applies for the operation of the second hinge 48.
[0044] Figure 27 is a perspective front side view of an
alternative embodiment of the actuator 50 with the ladder
10 in stepladder mode. Figure 28 is a perspective back-
side view of the alternative embodiment of the actuator
50 with the ladder 10 in the stepladder mode. Figure 29
is a front side view of the alternative embodiment of the
actuator 50 in the straight ladder mode. Figure 30 is a
front view of the alternative embodiment of the actuator
50 when the hinges are locked. Figure 31 is an overhead
view of the alternative embodiment of the actuator 50
when the hinges are locked. Figure 32 is a front view of
the alternative embodiment of the actuator 50 when the
hinges are unlocked. Figure 33 is an overhead view of
the alternative embodiment of the actuator 50 when the
hinges are unlocked.
[0045] Figure 34 is a perspective overhead view of the
housing 51 of the alternative embodiment of the actuator
50 when the hinges are locked. The second link 190 of
each connector extends out the side of the housing 51
to connect with the lock bar 46. Figure 35 is a perspective
underside view of the housing 51 of the alternative em-
bodiment of the actuator 50 when the hinges are locked.
The actuation levers extend down through the plate 98.
There is a space 196 in the plate 98 between the actuation
levers which allows the actuation levers to be squeezed
together without any interference by the plate 98. Figure
36 is a cross-sectional view of the first actuation lever
108 attached to the lock bar 46. Figure 37 is a cross-
sectional view of the first actuation lever 108 attached to
the lock bar 46.
[0046] Figure 38 shows a linker 200 between the first
actuation lever 108 and the lock bar 46. The linker 200
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attaches to both the lock bar 46 and to the first actuation
lever 108 to fixedly attach the first actuation lever 108 to
the lock bar 46, for instance with a rivet or screw 49.
Figure 39 shows a perspective front side view of the up-
per portion of the ladder 10. Figure 40 shows a perspec-
tive rear view of the upper portion of the ladder 10. Figure
41 shows a front view of the upper portion of the ladder 10
[0047] The present invention pertains to a hinge at-
tached to a first front rail 14 and a first rear rail 22. The
hinge comprises a frame 32 which is fixedly attached to
the first front rail 14. The hinge comprises a rear rail hinge
portion 34 fixedly attached to the first rear rail 22 and
pivotally attached to the frame 32 to rotate relative to the
frame 32. The rear rail hinge portion 34 having a perim-
eter 38 and having a plurality of slots 40 which extend
from the perimeter 38. The slot 42 of the plurality of slots
40 corresponding with a desired position of the first rear
rail 22 relative to the front. The hinge comprises a lock
assembly 44 disposed in the rear rail hinge portion 34,
the lock assembly 44 having a lock bar 46, when the lock
bar 46 is disposed in one of the plurality of slots 40, the
lock bar 46 locks the first rear rail 22 into a locked state
in a desired position relative to the first front rail 14 so
the first rear rail 22 cannot move relative to the first front
rail 14, when the lock bar 46 is disposed outside of one
of the plurality of slots 40, the lock bar 46 unlocks the
first rear rail 22 into an unlocked state and the first rear
rail 22 can move relative to the first front rail 14.
[0048] The present invention pertains to a method for
using a multi-position ladder 10. The method comprises
the steps of actuating an actuator 50 attached to a front
section 12 of the ladder 10 causing a first hinge 30 to
move between a locked state and an unlocked state and
a second hinge 48 to move between a locked state and
an unlocked state. The first hinge 30 attached to a first
front rail 14 of the front section 12 of the ladder 10 and
a first rear rail 22 of a rear section 20 of the ladder 10.
The second hinge 48 attached to a second front rail 16
of the front section 12 of the ladder 10 and a second rear
rail 24 of the rear section 20 of the ladder 10. The actuator
50 remote separate and apart from the first hinge 30 and
the second hinge 48. The rear section 20 having a tele-
scoping section 28. There is the step of moving the rear
section 20 relative to the front section 12 about the first
and second hinges 30, 48 when the first and second hing-
es 30, 48 are in the unlocked state to either a leaning
ladder mode, a stepladder mode, a stairway ladder
mode, and a straight ladder mode. There is the step of
locking the rear section 20 relative to the front section 12
in the desired ladder mode.
[0049] The present invention pertains to a method for
producing a multi-position ladder 10. The method com-
prises the steps of attaching an actuator 50 to a rung on
a front section 12 of the ladder 10. The actuator 50 causes
a first hinge 30 and a second hinge 48 of the ladder 10
to move between a locked state and an unlocked state.
There is the step of attaching a first cable 45 to the ac-
tuator 50 and the first hinge 30 and a second cable 47

to the actuator 50 and the second hinge 48, the first hinge
30 and the second hinge 48 attached to the front section
12 and a rear section 20 of the ladder 10.
[0050] Additional statements of invention are set out
below:

Statement 1. A multi-position ladder comprising:

a front section having a first front rail and a sec-
ond front rail and rungs attached to and between
the first front rail and the second front rail;

a rear section having a first rear rail and a second
rear rail and rungs attached to and between the
first rear rail and the second rear rail, the rear
section having a telescoping section attached
to the first rear rail and the second rear rail to
vary a length of the rear section;

a first hinge attached to the first front rail and the
first rear rail, the first hinge comprising:

a frame which is fixedly attached to the first
front rail,

a rear rail hinge portion fixedly attached to
the first rear rail and pivotally attached to
the frame to rotate relative to the bracket,
the rear rail hinge portion having a perimeter
and having a plurality of slots which extend
from the perimeter, the slot of the plurality
of slots corresponding with a desired posi-
tion of the first rear rail relative to the front,

a lock assembly disposed in the rear rail
hinge portion, the lock assembly having a
lock bar, when the lock bar is disposed in
one of the plurality of slots, the lock bar locks
the first rear rail into a locked state in a de-
sired position relative to the first front rail so
the first rear rail cannot move relative to the
first front rail, when the lock bar is disposed
outside of one of the plurality of slots, the
lock bar unlocks the first rear rail into an
unlocked state and the first rear rail can
move relative to the first front rail;

a second hinge attached to the second front
rail and the second rear rail, each hinge hav-
ing a locked state in an unlocked state; and

an actuator which is attached to the lock bar
to move the lock bar out of one of the plu-
rality of slots in which the lock bar is dis-
posed in a locked state, into an unlocked
state.

Statement 2. The ladder of Statement 1 wherein the
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lock assembly includes a lock guide disposed in the
rear rail hinge portion, the lock guide has a bar end
in which the lock bar is disposed.

Statement 3. The ladder of Statement 2 wherein the
lock assembly includes a spring disposed in the lock
guide which biases the lock bar into the locked state
by maintaining the lock bar in one of the plurality of
slots.

Statement 4. The ladder of any preceding Statement
wherein the rear rail portion comprises a first hinge
plate and a second hinge plate in spaced relation
and in parallel and in alignment with the first hinge
plate; the first hinge plate and second hinge plate
each having a head and a tail; the head of the first
hinge plate having a first slot, second slot and a third
slot; the head of the second hinge plate having a first
slot, second slot and a third slot which align with the
first slot, second slot and third slot of the first hinge
plate, respectively, so that when the first front rail
and the first rear rail are locked in a leaning ladder
position, where the first rear rail is adjacent to and
in parallel with the first front rail, the lock bar is dis-
posed in the first slot of the first hinge plate and the
second hinge plate in the locked state; when the first
front rail and the first rear rail are locked in a step-
ladder position, where the first rear rail forms an
acute angle with the first front rail, the lock bar is
disposed in the second slot of the first hinge plate
and the second hinge plate in the locked state; when
the first front rail and the first rear rail are locked in
a straight ladder position, where the first rear rail
forms a straight angle with the first front rail, the lock
bar is disposed in the third slot of the first hinge plate
and the second hinge plate in the locked state.

Statement 5. The ladder of any preceding Statement
wherein the frame has a front wall which attaches to
the first front rail, a first side wall which extends from
the front wall, and a second side wall which extends
from the front wall and is in spaced relation with the
first side wall to create a gap between the first side
wall and the second side wall, the head of the first
hinge plate and the head of the second hinge plate
are disposed in the gap between the first side wall
and the second side wall, the first side wall and the
second side wall and the head of the first and second
hinge plates each have a pivot hole which align, and
including a pivot pin which extends through the pivot
hole of the first and second side walls and the head
of the first and second hinge plates to attach and
hold the frame and the first and second hinge plates
together, the first and second hinge plates able to
rotate about the pivot pin.

Statement 6. The ladder of any preceding Statement
wherein the tail of the first hinge plate and the tail of

the second hinge plate attach to the first rear rail.

Statement 7. The ladder of any preceding Statement
wherein the lock guide is disposed between the head
of the first hinge plate in the head of second hinge
plate and the pivot pin extends through the lock
guide.

Statement 8. The ladder of any preceding Statement
wherein the spring is disposed between the pivot pin
and an opposite end of the lock guide from the bar
end of the lock guide.

Statement 9. The ladder of any preceding Statement
wherein the actuator includes a first connector at-
tached to the lock bar, when the actuator is actuated,
the first connector pulls the lock bar which causes
the lock bar to move down out of one of the plurality
of slots and out of the lock state and into the unlocked
state, when the first connector pulls the lock bar
down, the lock guide is pulled down causing the op-
posite end of the lock guide to compress the spring
against the pivot pin, so that when the actuator is
released, the compressed spring expands, pushing
against the pivot pin and the opposite end of the lock
guide causing the lock guide to move back up and
the lock bar to move into one of the plurality of slots
and back into the locked state.

Statement 10. The ladder of any preceding State-
ment wherein the first slot and second slot of the
head of the first hinge plate are adjacent each other
and disposed in a lower left side of the head of the
first hinge plate closest to the first wall when the first
front rail and the first rear rail are in the leaning ladder
position, and the third slot of the first hinge plate is
disposed diametrically opposite the first slot.

Statement 11. The ladder of any preceding State-
ment wherein the first side wall has a first bar groove
and the second side wall has a second bar groove
in alignment with the first bar groove, the lock bar
disposed in the first bar groove in the second bar
groove, when the lock bar is disposed in either the
first or second or third slots, the lock bar is positioned
at a top of the first bar groove and the second bar
groove, when the first front rail and the second front
rail are in the unlocked state, the lock bar is posi-
tioned at a bottom of the first bar groove and the
second bar groove.

Statement 12. The ladder of any preceding State-
ment wherein the first bar groove and the second
bar groove are in linear alignment with the first slot
when the first front rail and the first rear rail are locked
in the leaning ladder position.

Statement 13. The ladder of any preceding State-
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ment including a ladder top to which the first front
rail and second front rail are attached and wherein
the actuator when actuated simultaneously moves
the first and second hinges between the lock state
and the unlocked state.

Statement 14. The ladder of any preceding State-
ment including a second connector attached to the
actuator and to the second hinge, when the actuator
is actuated, the first connector is pulled causing the
first hinge to move between the locked state in the
unlocked state, and the second connector is pulled
causing the second hinge to move between the
locked state in the unlocked state.

Statement 15. The ladder of any preceding State-
ment wherein the actuator is attached to the front
section above a top front section rung and below the
ladder top and the actuator includes a shelf having
a first opening and a second opening, a plate, a first
assembly attached to the first connector and a sec-
ond assembly attached to the second connector, the
first assembly having a first base attached to the first
connector and attached with a first fastener to the
plate, with the shelf disposed between the first base
and the plate, the first fastener disposed in the first
opening, the first assembly having a first actuation
lever attached to the first base and extending essen-
tially perpendicular from the first base, the second
assembly having a second base attached to the sec-
ond connector and attached with a second fastener
to the plate, with the shelf disposed between the sec-
ond base and the plate, the second fastener dis-
posed in the second opening, the second assembly
having a second actuation lever attached to the sec-
ond base and extending essentially perpendicular
from the second base.

Statement 16. The ladder of any preceding State-
ment wherein the actuator includes a first spring at-
tached to the first actuation lever and a second spring
attached to the second actuation lever, when the ac-
tuator is actuated causing the first hinge and the sec-
ond hinge to move to an unlocked state, the first
spring and the second spring are compressed by the
first actuation lever and second actuation lever mov-
ing toward each other along the first opening and the
second opening, respectively, into an unlocked state
increasing a bias force against the first and second
actuation levers, when the first actuation lever and
second actuation lever are released the bias force
from the springs causes the first hinge and second
hinge to move back along the first opening and the
second opening, respectively, into the locked state
and for the actuation levers to move back into a
locked state and be maintained in the locked state
under the bias force of the first and second springs.

Statement 17. The ladder of any preceding State-
ment wherein the first connector comprises a first
link directly attached to the first base, and a second
link directly attached to the first link, the second leg
having a tip directly attached to the lock bar, the mid-
dle of the second link rotatably and fixedly attached
to a post, the post fixedly directly attached to the
shelf.

Statement 18. A hinge attached to a first front rail
and a first rear rail, the hinge comprising:

a frame which is fixedly attached to the first front
rail;

a rear rail hinge portion fixedly attached to the
first rear rail and pivotally attached to the frame
to rotate relative to the bracket, the rear rail hinge
portion having a perimeter and having a plurality
of slots which extend from the perimeter, the slot
of the plurality of slots corresponding with a de-
sired position of the first rear rail relative to the
front; and

a lock assembly disposed in the rear rail hinge
portion, the lock assembly having a lock bar,
when the lock bar is disposed in one of the plu-
rality of slots, the lock bar locks the first rear rail
into a locked state in a desired position relative
to the first front rail so the first rear rail cannot
move relative to the first front rail, when the lock
bar is disposed outside of one of the plurality of
slots, the lock bar unlocks the first rear rail into
an unlocked state and the first rear rail can move
relative to the first front rail.

Statement 19. A method for using a multi-position
ladder comprising the steps of:

actuating an actuator attached to a front section
of the ladder causing a first hinge to move be-
tween a locked state and an unlocked state and
a second hinge to move between a locked state
and an unlocked state, the first hinge attached
to a first front rail of the front section of the ladder
and a first rear rail of a rear section of the ladder,
the second hinge attached to a second front rail
of the front section of the ladder and a second
rear rail of the rear section of the ladder, the
actuator remote separate and apart from the first
hinge and the second hinge, the rear section
having a telescoping section;

moving the rear section relative to the front sec-
tion about the first and second hinges when the
first and second hinges are in the unlocked state
to either a leaning ladder mode, a stepladder
mode, a stairway ladder mode, and a straight
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ladder mode; and

locking the rear section relative to the front sec-
tion in the desired ladder mode.

Statement 20. A method for producing a multi-posi-
tion ladder comprising the steps of:

attaching an actuator to a rung on a front section
of the ladder, the actuator causes a first hinge
and a second hinge of the ladder to move be-
tween a locked state and an unlocked state; and
attaching a first cable to the actuator and the
first hinge and a second cable to the actuator
and the second hinge, the first hinge and the
second hinge attached to the front section and
a rear section of the ladder.

Statement 21. An actuator for locking and unlocking
a first hinge and second hinge of a ladder, the actu-
ator adapted to be attached to and a first front rail
and a second front rail of the ladder, the actuator
comprising:

a housing, the housing having a shelf, the shelf
having a first opening and a second opening;

a first base having a first actuation lever extend-
ing through the first opening, the first base slid-
ingly attached to the shelf;

a second base having a second actuation lever
extending through the second opening, the sec-
ond base slidingly attached to the shelf;

a first connector extending from the first base to
the first hinge; and

a second connector extending from the second
base to the second hinge, when the first actua-
tion lever and the second actuation lever are
squeezed together, the first connector unlocks
the first hinge and the second connector unlocks
the second hinge.

[0051] Although the invention has been described in
detail in the foregoing embodiments for the purpose of
illustration, it is to be understood that such detail is solely
for that purpose and that variations can be made therein
by those skilled in the art without departing from the spirit
and scope of the invention except as it may be described
by the following claims.

Claims

1. A multi-position ladder comprising:

a front section having a first front rail and a sec-
ond front rail and rungs attached to and between
the first front rail and the second front rail;
a rear section having a first rear rail and a second
rear rail and rungs attached to and between the
first rear rail and the second rear rail, the rear
section having a telescoping section attached
to the first rear rail and the second rear rail to
vary a length of the rear section;
a first hinge attached to the first front rail and the
first rear rail, the first hinge comprising:

a frame which is fixedly attached to the first
front rail,
a rear rail hinge portion fixedly attached to
the first rear rail and pivotally attached to
the frame to rotate relative to the bracket,
the rear rail hinge portion having a perimeter
and having a plurality of slots which extend
from the perimeter, the slot of the plurality
of slots corresponding with a desired posi-
tion of the first rear rail relative to the front,
a lock assembly disposed in the rear rail
hinge portion, the lock assembly having a
lock bar, when the lock bar is disposed in
one of the plurality of slots, the lock bar locks
the first rear rail into a locked state in a de-
sired position relative to the first front rail so
the first rear rail cannot move relative to the
first front rail, when the lock bar is disposed
outside of one of the plurality of slots, the
lock bar unlocks the first rear rail into an
unlocked state and the first rear rail can
move relative to the first front rail;
a second hinge attached to the second front
rail and the second rear rail, each hinge hav-
ing a locked state in an unlocked state; and
an actuator which is attached to the lock bar
to move the lock bar out of one of the plu-
rality of slots in which the lock bar is dis-
posed in a locked state, into an unlocked
state.

2. The ladder of Claim 1 wherein the lock assembly
includes a lock guide disposed in the rear rail hinge
portion, the lock guide has a bar end in which the
lock bar is disposed.

3. The ladder of Claim 2 wherein the lock assembly
includes a spring disposed in the lock guide which
biases the lock bar into the locked state by maintain-
ing the lock bar in one of the plurality of slots.

4. The ladder of Claim 3 wherein the rear rail portion
comprises a first hinge plate and a second hinge
plate in spaced relation and in parallel and in align-
ment with the first hinge plate; the first hinge plate
and second hinge plate each having a head and a
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tail; the head of the first hinge plate having a first
slot, second slot and a third slot; the head of the
second hinge plate having a first slot, second slot
and a third slot which align with the first slot, second
slot and third slot of the first hinge plate, respectively,
so that when the first front rail and the first rear rail
are locked in a leaning ladder position, where the
first rear rail is adjacent to and in parallel with the
first front rail, the lock bar is disposed in the first slot
of the first hinge plate and the second hinge plate in
the locked state; when the first front rail and the first
rear rail are locked in a stepladder position, where
the first rear rail forms an acute angle with the first
front rail, the lock bar is disposed in the second slot
of the first hinge plate and the second hinge plate in
the locked state; when the first front rail and the first
rear rail are locked in a straight ladder position, where
the first rear rail forms a straight angle with the first
front rail, the lock bar is disposed in the third slot of
the first hinge plate and the second hinge plate in
the locked state.

5. The ladder of Claim 4 wherein the frame has a front
wall which attaches to the first front rail, a first side
wall which extends from the front wall, and a second
side wall which extends from the front wall and is in
spaced relation with the first side wall to create a gap
between the first side wall and the second side wall,
the head of the first hinge plate and the head of the
second hinge plate are disposed in the gap between
the first side wall and the second side wall, the first
side wall and the second side wall and the head of
the first and second hinge plates each have a pivot
hole which align, and including a pivot pin which ex-
tends through the pivot hole of the first and second
side walls and the head of the first and second hinge
plates to attach and hold the frame and the first and
second hinge plates together, the first and second
hinge plates able to rotate about the pivot pin.

6. The ladder of Claim 5 wherein the tail of the first
hinge plate and the tail of the second hinge plate
attach to the first rear rail.

7. The ladder of Claim 6 wherein the lock guide is dis-
posed between the head of the first hinge plate in
the head of second hinge plate and the pivot pin ex-
tends through the lock guide.

8. The ladder of Claim 7 wherein the spring is disposed
between the pivot pin and an opposite end of the
lock guide from the bar end of the lock guide.

9. The ladder of Claim 8 wherein the actuator includes
a first connector attached to the lock bar, when the
actuator is actuated, the first connector pulls the lock
bar which causes the lock bar to move down out of
one of the plurality of slots and out of the lock state

and into the unlocked state, when the first connector
pulls the lock bar down, the lock guide is pulled down
causing the opposite end of the lock guide to com-
press the spring against the pivot pin, so that when
the actuator is released, the compressed spring ex-
pands, pushing against the pivot pin and the opposite
end of the lock guide causing the lock guide to move
back up and the lock bar to move into one of the
plurality of slots and back into the locked state.

10. The ladder of Claim 9 wherein the first slot and sec-
ond slot of the head of the first hinge plate are adja-
cent each other and disposed in a lower left side of
the head of the first hinge plate closest to the first
wall when the first front rail and the first rear rail are
in the leaning ladder position, and the third slot of
the first hinge plate is disposed diametrically oppo-
site the first slot.

11. The ladder of any preceding Claim including a ladder
top to which the first front rail and second front rail
are attached and wherein the actuator when actuat-
ed simultaneously moves the first and second hinges
between the lock state and the unlocked state.

12. The ladder of Claim 11 including a second connector
attached to the actuator and to the second hinge,
when the actuator is actuated, the first connector is
pulled causing the first hinge to move between the
locked state in the unlocked state, and the second
connector is pulled causing the second hinge to
move between the locked state in the unlocked state.

13. The ladder of Claim 12 wherein the actuator is at-
tached to the front section above a top front section
rung and below the ladder top and the actuator in-
cludes a shelf having a first opening and a second
opening, a plate, a first assembly attached to the first
connector and a second assembly attached to the
second connector, the first assembly having a first
base attached to the first connector and attached
with a first fastener to the plate, with the shelf dis-
posed between the first base and the plate, the first
fastener disposed in the first opening, the first as-
sembly having a first actuation lever attached to the
first base and extending essentially perpendicular
from the first base, the second assembly having a
second base attached to the second connector and
attached with a second fastener to the plate, with the
shelf disposed between the second base and the
plate, the second fastener disposed in the second
opening, the second assembly having a second ac-
tuation lever attached to the second base and ex-
tending essentially perpendicular from the second
base.

14. The ladder of Claim 13 wherein the actuator includes
a first spring attached to the first actuation lever and
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a second spring attached to the second actuation
lever, when the actuator is actuated causing the first
hinge and the second hinge to move to an unlocked
state, the first spring and the second spring are com-
pressed by the first actuation lever and second ac-
tuation lever moving toward each other along the
first opening and the second opening, respectively,
into an unlocked state increasing a bias force against
the first and second actuation levers, when the first
actuation lever and second actuation lever are re-
leased the bias force from the springs causes the
first hinge and second hinge to move back along the
first opening and the second opening, respectively,
into the locked state and for the actuation levers to
move back into a locked state and be maintained in
the locked state under the bias force of the first and
second springs.

15. A method for using a multi-position ladder compris-
ing the steps of:

actuating an actuator attached to a front section
of the ladder causing a first hinge to move be-
tween a locked state and an unlocked state and
a second hinge to move between a locked state
and an unlocked state, the first hinge attached
to a first front rail of the front section of the ladder
and a first rear rail of a rear section of the ladder,
the second hinge attached to a second front rail
of the front section of the ladder and a second
rear rail of the rear section of the ladder, the
actuator remote separate and apart from the first
hinge and the second hinge, the rear section
having a telescoping section;
moving the rear section relative to the front sec-
tion about the first and second hinges when the
first and second hinges are in the unlocked state
to either a leaning ladder mode, a stepladder
mode, a stairway ladder mode, and a straight
ladder mode; and
locking the rear section relative to the front sec-
tion in the desired ladder mode.
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