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(54) EXTENDING LADDER

(57) The extending ladder comprises a left stile (1),
right stile (2) which disposed oppositely and a plurality
of rungs (3) which extends between the left (1) stile and
the right stile (2), the left stile (1) and right stile (2) are
respectively formed of telescopically collapsible left col-
umns (11) and right columns (12) which are disposed
orderly in a nested arrangement for relative lengthwise
movement in a telescopic fashion, a left latch mechanism
(4) and right latch (5) are disposed in each rung (3). A
left button (6) and a right button (7) are disposed closely
with each other in the middle of the corresponding rung
(3), so as to make two buttons be operated conveniently
by single hand to make the rung (3) released from the
corresponding column.



EP 2 322 752 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the Invention

[0001] The present invention relates to a ladder, in par-
ticular to an extending ladder including a plurality of stiles
disposed in a nested arrangement and being able to slip
relatively.

Description of the Prior Art

[0002] The ladder should usually be used, when the
residences, apartments, farms, factories or other places
are being repaired or maintained. While the ladder should
be stored up when it is not be used. A longer ladder can
reach a higher height but it is not convenient to be trans-
ported and it will take up more space when the ladder
should be stored up. While, an extending ladder can be
extended when being used and can be collapsed when
being stored up.
[0003] European Patent EP0527766B1 discloses an
extending ladder with a similar structure, which compris-
es:

two stiles formed of telescopically collapsible sec-
tions, the lower end of each section is fitted within
the next lower section;
a plurality of rungs each mounted between two sec-
tions of the respective stiles;
and latch mechanisms located in the rungs for auto-
matically locking the sections of the stiles relative to
on another when the sections are extended;
characterized in that the latch mechanisms in each
rung are arranged to release the sections of the stiles
connected to the next higher rung when the rung is
collapsed against the next lower rung.

[0004] The patent provides a ladder having the func-
tion of automatic collapsed from bottom to top. Once the
two rungs at the utmost bottom are collapsed, the third
rung ranking from bottom to top will be collapsed auto-
matically, and so on until the rung at the top is collapsed
automatically in the same manner. However, in the
meanwhile, such function will result in the unsafe usage
and seem to cause accidents, especially to the damage
caused by the pressure of the rung. During the usage of
the ladder, if a third party unintentionally touches the
switch of the most bottom rung, all of the rungs will then
collapse automatically, thus it is highly possible to make
the user who stands on the rung to fall down and be
harmed.
[0005] Therefore, an existing extending ladder will be
safe all the better when being used, which will be com-
pletely collapsed only if the button on each rung is
pressed one rung at a time.
[0006] US Patent US7048094B2 also discloses a con-
venient and safe extending ladder, which comprises:

A first stile, a second stile and a plurality of rungs
extending between the first stile and the second stile;
The first stile comprising a first column and a second
column disposed in a nested arrangement for rela-
tive lengthwise movement in a telescopic fashion;
A latch mechanism for selectively locking the second
column relative the first column;
A button operatively coupled to the latch mechanism
for actuating the latch mechanism; the button is po-
sitioned and dimensioned to contact a tip portion of
a thumb of a hand while the first column is grasped
between a palm of the hand and at least one finger
of the hand;
A sleeve disposed about an exterior surface of the
second column; the sleeve includes an external guid-
ing surface for contacting the internal surface of the
first column.

[0007] Compared with the existing much safer extend-
ing ladder, in the claim of this US patent, the most prom-
inent characters are the ’button’ and the ’sleeve’, and the
main object is to make the button control more convenient
and reduce the degree of the friction and the abrasion
between two adjacent columns.
[0008] According to the common sense, it is generally
believed that it will be more convenient for the user to
operate the latch mechanism so as to retract the char-
acteristics if the button is arranged nearby the column.
However, each rung is equipped with two buttons ar-
ranged respectively at both ends of the rung. So that,
when the user operates the latch mechanism, his two
hands should hold the first stile and the second stile and
his two thumbs should simultaneously respectively touch
the two buttons on each rung, in other words, a pair of
hands must be used to operate the two buttons simulta-
neously and successfully. The practical application
shows that such operating manner is still inconvenient.
[0009] In conclusion, the existing extending ladder
needs to be further improved.

Summary of the Invention

[0010] It is the first object of the present invention to
provide an extending ladder in which the button can be
operated by only one hand to unlock the rung with the
corresponding column, so as to make the collapse oper-
ation of the ladder more convenient.
[0011] The second object of the present invention is
to provide an extending ladder, which can prevent the
upper column from breaking away from the next lower
column when the columns are pulled up quickly, and can
remind the user whether the columns are pulled in right
position.
[0012] For achieving above stated first object, the ex-
tending ladder comprising:

a left stile and a right stile which disposed oppositely;
a plurality of rungs extending between the left stile
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and the right stile;
the left stile formed of telescopically collapsible left
columns which are disposed orderly in a nested ar-
rangement;
the right stile formed of telescopically collapsible
right columns which are disposed orderly in a nested
arrangement;
and each rung mounted between the opposite two
columns;
a left latch mechanism disposed in each rung for
locking the upper left column with the corresponding
rung when the ladder extending lengthwise, to pre-
vent the ladder from collapsing;
a right latch mechanism disposed in each rung for
locking the upper right column with the correspond-
ing rung when the ladder extending lengthwise, to
keep the ladder from collapsing;
the left latch mechanism and right latch mechanism
respectively provided with a left button and a right
button to operate the corresponding latch mecha-
nism;
characterized in that the left button and the right but-
ton disposed closely with each other in the middle
of each rung, so as to make two buttons be operated
conveniently by single hand to make the rung re-
leased from the corresponding column.

[0013] As a preference, the left latch mechanism can
also comprises:

a left connector coupled to the left end of each rung,
which makes the rung be connected with the upper
part of the corresponding left column;
a left pin disposed in each rung, which can move
horizontally and transversely relatively to the corre-
sponding rung and can stick out of the left side of
the corresponding rung;
and a first spring disposed out of the left pin to ensure
the left pin have a trend of sticking out of the left side
of the rung;
the left button is connected with the left pin, corre-
spondingly, a first locking holes is provided on the
top of the left column for the corresponding left pin
to pass through, and a second locking holes is pro-
vided on the middle of the left column for the corre-
sponding left pin to insert into the left column;
while the right latch mechanism also comprises:

a right connector coupled to the right end of each
rung , which makes the rung be connected with
the upper part of the corresponding right column;
a right pin disposed in each rung, which can
move horizontally and transversely relatively to
the corresponding rung and can stick out of the
right side of the corresponding rung;
and a second spring disposed out of the right
pin to ensure the right pin have a trend of sticking
out of the right side of the rung;

the right button is connected with the right pin,
correspondingly, a third locking holes is provid-
ed on the top of the right column for the corre-
sponding right pin to pass through, and a fourth
locking holes is provided on the middle of the
right column for the corresponding right pin to
insert into the right column.

[0014] The above stated latch mechanism is provided
with fewer component, so such latch mechanism is in
simple structure. Of course, the left and right latch mech-
anism can also be applied with various latch manners
used in the existing extending ladders.
[0015] Preferably, a first spring seat can be provided
on the left side of the interior of the rung, which the left
pin can movably pass through, the first spring is disposed
in the first spring seat with one end against the inner wall
of the right side of the first spring seat and the other end
against a shoulder protruded at the middle of the left pin;
a second spring seat can be provided on the right side
of the interior of the rung, which the right pin can movably
pass through, the second spring is disposed in the sec-
ond spring seat with one end against the inner wall of the
left side of the second spring seat and the other end
against a shoulder protruded at the middle of the right pin.
[0016] Said spring seats not only can contain the cor-
responding spring, but also can sustain the correspond-
ing pin.
[0017] As a preference, a left limiting block can be pro-
vided on the left side of the interior of the rung, which the
left pin can movably pass through, and two stop rings are
provided on the left pin in distance, which respectively
locates at two sides of the left limiting block and can re-
spectively be stopped by the surface of two sides of the
left limiting block;
[0018] While a right limiting block can be provided on
the right side of the interior of the rung, which the right
pin can movably pass through, and two stop rings are
provided on the right pin in distance, which respectively
locates at two sides of the right limiting block and can
respectively be stopped by the surface of two sides of
the right limiting block.
[0019] Said limiting block can limit the movement of
the corresponding pin, so the left and right button can be
well controlled to move within a proper scope. Of course,
the structure of the limiting the movement of the pin is
not limited in the above stated structure, other prior tech-
nique can also be adopted.
[0020] For achieving above stated second object, the
extending ladder can be improved as below:

a left limiting annulation is mounted around of the
periphery surface of the middle of the left column,
which is sandwiched between two adjacent left col-
umns, correspondingly, the left connector is provid-
ed with an annular wall to form a socket which is
preferably dimensioned to tightly connect with the
periphery of the top of the left column, an inner shoul-
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der protruding inward is formed on the top of the
inner wall of the socket to stop the left limiting annu-
lation, and the left connector is also provided with a
through hole communicating with the socket for the
left pin to pass through;
while a right limiting annulation is mounted around
of the periphery surface of the middle of the right
column, which is sandwiched between two adjacent
right columns, correspondingly, the right connector
is provided with an annular wall to form a socket
which is preferably dimensioned to tightly connect
with the periphery of the top of the right column, an
inner shoulder protruding inward is formed on the
top of the inner wall of the socket to stop the right
limiting annulation, and the right connector is also
provided with a through hole communicating with the
socket for the right pin to pass through.

[0021] After the column is pulled upward to be in po-
sition, the corresponding limiting annulation will be
stopped by the matched inner shoulder on the corre-
sponding connector, then the column will be prevented
from being pulling out further. Moreover, when the limiting
annulation is stopped by the corresponding inner shoul-
der, that is the column can not be pulled upward easily,
it will indicate that the column has been in right position
and the user should stop pulling.
[0022] As a preference, the limiting annulation limited
on the corresponding column can adopt the manner as
below:

the left limiting annulation is provided with a first gap
opposite to the first locking hole, and the inner wall
of the left limiting annulation is provided with a plu-
rality of protrusions, correspondingly, the peripheral
of the middle of the left column is provided with a
plurality of small holes for the corresponding protru-
sion to insert;
while the right limiting annulation is provided with a
second gap opposite to the third locking hole, and
the inner wall of the right limiting annulation is pro-
vided with a plurality of protrusions, correspondingly,
the peripheral of the middle of the right column is
provided with a plurality of small holes for the corre-
sponding protrusion to insert.

[0023] Said limiting annulation can be limited at the
middle of the column conveniently and stably. When as-
sembling, opening the limiting annulation along the di-
rection of the gap, placing the limiting annulation out of
peripheral surface of the column, and making each pro-
trusion enter into corresponding small hole, then the lim-
iting annulation is completely installed.
[0024] As a preference, a left bushing is mounted
around the opening of the bottom of the left column, the
exterior surface of the upper part of the left bushing is in
contact with the inner wall of the next lower left column,
and the exterior surface of the lower part of the left bush-

ing is tapered;
While a right bushing is mounted around the opening of
the bottom of the right column, the exterior surface of the
upper part of the right bushing is in contact with the inner
wall of the next lower right column, and the exterior sur-
face of the lower part of the right bushing is tapered.
[0025] In the above stated structure, as the exterior
surface of the upper part of the left or right bushing is
respectively in contact with the inner wall of the next lower
left or right column, adjacent columns can be damped
when moves relatively and can be kept from moving rel-
atively too fast, to avoid the damage of the rungs caused
by the mutual clash between the adjacent rungs and re-
duce the noise caused by the mutual clash of the rungs.
In addition, the exterior surface of the lower part of the
bushing is tapered, it is helpful for the user to insert the
upper column into the next lower column when assem-
bling.
[0026] As a preference, the internal surface of the up-
per part of the left bushing is provided with a plurality of
project, correspondingly, the peripheral of the bottom of
the left column is provided with a plurality of location holes
for the corresponding project to insert;
While the internal surface of the upper part of the right
bushing is provided with a plurality of projects, corre-
spondingly, the peripheral of the bottom of the right col-
umn is provided with a plurality of location holes for the
corresponding project to insert.
[0027] With the coordination of the projects and loca-
tion holes, the bushing can be mounted on the bottom of
the column. It makes the assembling much easy.
[0028] In order to operate the button with the fingers
conveniently, the right side of the left button can be pro-
vided with a resisting portion which is convenient for the
fingertip to resist against, and the left side of the right
button can also be provided with a resisting portion which
is convenient for the fingertip to resist against. It can re-
duce the operating span of the fingers, it is helpful for the
fingers to exert on the buttons when operating and it
makes the operating more easily for the user.
[0029] Compared with the prior art, in this present in-
vention, the left and right buttons are adjacently arranged
on the middle of each rung, so that two buttons can be
operated with one hand simultaneously to unlock the
rung relative to the corresponding left and right column.
When operating the buttons, only the thumb and the index
figure of the same hand have to be opened, the thumb
touches the right button and the index figure touches the
left button, then, two fingers drives the left and right but-
tons respectively to move closely and closely with inward
force at the same time, to operate left and right latch
mechanism and unlock the rung. Therefore, the opera-
tion is very convenient for the user. While the other hand
can hold the columns and make the columns move down-
ward. Accordingly, the clash between the adjacent rungs
can be avoided and a stable operation process can be
also ensured.
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Brief Description of the Drawings

[0030]

FIG1 is a perspective view of the extending ladder
in accordance with an exemplary embodiment of the
present invention.
FIG.2 is the sectional view of the extending ladder
of FIG.1.
FIG.3 is an enlarged view of region A in the FIG.2.
FIG.4 is an enlarged view of region B in the FIG.2.
FIG.5 is an enlarged view of region C in the FIG.2.
FIG.6 is an enlarged view of region D in the FIG.2.
FIG.7 is an enlarged view of region E in the FIG.2.
FIG.8 is an enlarged view of region F in the FIG.2.
FIG.9 is an exposure view of the embodiment in ac-
cordance with an exemplary embodiment of the
present invention.
FIG.10 is a diagrammatic depiction of the embodi-
ment in accordance with the embodiment of the
present invention showing the installation manner of
the limiting annulation and the bushing on the col-
umn.

Detailed description of the preferred embodiment

[0031] To enable a further understanding of the inno-
vative and technological content of the invention herein,
refer to the detailed description of the invention and the
accompanying drawings below:
[0032] FIGS.1~18 show a preferable embodiment of
the present invention.
[0033] In this embodiment, the extending ladder com-
prises:

a left stile 1 and a right stile 2 which disposed oppo-
sitely; and
a plurality of rungs 3 each extending between the
left stile 1 and the right stile 2.

[0034] The left stile 1 is formed of telescopically col-
lapsible left columns 11 which are disposed orderly in a
nested arrangement for relative lengthwise movement in
a telescopic fashion. The right stile 2 is also formed of
telescopically collapsible right columns 21 which are dis-
posed orderly in a nested arrangement for relative length-
wise movement in a telescopic fashion. The left columns
11 and the right columns 21 are in rough tubular shape.
[0035] Each rung 3 is mounted between the opposite
two columns 11, 21. Each rung 3 is hollow and in rectan-
gular figure. A left latch mechanism 4 is disposed in each
rung 3 for locking the upper left column 11 with the cor-
responding rung 3 when the ladder extending lengthwise,
to keep the ladder from collapsing. A right latch mecha-
nism 5 is disposed in each rung 3 for locking the upper
right column 21 with the corresponding rung 3 when the
ladder extending lengthwise, to keep the ladder from col-
lapsing. The left latch mechanism 4 and the right latch

mechanism 5 are respectively provided with a left button
6 and a right button 7 to operate the corresponding latch
mechanism.
[0036] As shown in FIG.3 and FIG.7, the left latch
mechanism 4 also comprises:

a left pin 41 coupled to the left end of each rung 3,
which makes the rung 3 be connected with the upper
part of the corresponding left column 11;
a left pin 42 disposed in each rung 3, which can move
horizontally and transversely relatively to the corre-
sponding rung 3 and can stick out of the left side of
the corresponding rung 3;
a first spring 43 disposed out of the left pin 42 to
ensure the left pin 42 have a trend of sticking out of
the left side of the rung 3;
a first spring seat 44 is provided on the left side of
the interior of the rung 3, which the left pin 42 can
movably pass through, the first spring 43 is disposed
in the first spring seat 44 with one end against the
inner wall of the right side of the first spring seat 44
and the other end against a shoulder 421 protruded
at the middle of the left pin 42; and
a left limiting block 45 is provided on the left side of
the interior of the rung 3, which the left pin 42 can
movably pass through, and two stop rings 46 are
provided on the left pin 42 in distance, which respec-
tively locates at two sides of the left limiting block 45
and can respectively be stopped by the surface of
two sides of the left limiting block 45; the left button
6 is connected with the left pin 42, correspondingly,
a first locking holes 111 is provided on the top of the
left column 11 for the corresponding left pin 42 to
pass through, and a second locking holes 112 is pro-
vided on the middle of the left column 11 for the cor-
responding left pin 42 to insert into the left column 11.

[0037] As shown in FIG.4 and FIG.8, the right latch
mechanism 5 also comprises:

a right connector 51 is coupled to the right end of
each rung 3, which makes the rung 3 be connected
with the upper part of the corresponding right column
21;
a right pin 52 is disposed in each rung 3, which can
move horizontally and transversely relatively to the
corresponding rung 3 and can stick out of the right
side of the corresponding rung 3;
a second spring 53 is disposed out of the right pin
52 to ensure the right pin 52 have a trend of sticking
out of the right side of the rung 3;
a second spring seat 54 is provided on the right side
of the interior of the rung 3, which the right pin 52
can movably pass through, the second spring 53 is
disposed in the second spring seat 54 with one end
against the inner wall of the left side of the second
spring seat 54 and the other end against a shoulder
521 protruded at the middle of the right pin 52; and
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a right limiting block 55 is provided on the right side
of the interior of the rung 3, which the right pin 52
can movably pass through, and two stop rings 56
are provided on the right pin 52 in distance, which
respectively locates at two sides of the right limiting
block 55 and can respectively be stopped by the sur-
face of two sides of the right limiting block 55; the
right button 7 is connected with the right pin 52, cor-
respondingly, a third locking holes 211 is provided
on the top of the right column 21 for the correspond-
ing right pin 52 to pass through, and a fourth locking
holes 212 is provided on the middle of the right col-
umn 21 for the corresponding right pin 52 to insert
into the right column 21.

[0038] The left button 6 and the right button 7 are dis-
posed closely with each other in the middle of the corre-
sponding rung 3. That is, a left groove 31 and a right
groove 32 are provided in the middle of the rung 3 re-
spectively for the left button 6 and the right button 7 to
pass though, the left button 6 and the right button 7 are
respectively limited in the left groove 31 and the right
groove 32 and can move breadthwise respectively rela-
tively to the left groove 31 and the right groove 32. It
makes two buttons 6, 7 be operated conveniently by sin-
gle hand simultaneity to make the rung 3 released from
the corresponding column 11; 21. The right side of the
left button 6 is provided with a resisting portion 61, which
is convenient for the fingertip to resist against, and the
left side of the right button 7 is also provided with a re-
sisting portion 71 which is convenient for the fingertip to
resist against.
[0039] A left limiting annulation 8 is mounted around
of the periphery surface of the middle of the left column
11, which is sandwiched between two adjacent left col-
umns 11, correspondingly, the left connector 41 is pro-
vided with an annular wall to form a socket 411 which is
preferably dimensioned to tightly connect with the pe-
riphery of the top of the left column 11, an inner shoulder
412 protruding inward is formed on the top of the inner
wall of the socket 411 to stop the left limiting annulation
8, and the left connector 41 is also provided with a through
hole 413 communicating with the socket 411 for the left
pin 42 to pass through.
[0040] The left limiting annulation 8 is provided with a
first gap 81 opposite to the first locking hole 111, and the
inner wall of the left limiting annulation 8 is provided with
a plurality of protrusions 82, correspondingly, the periph-
eral of the middle of the left column 11 is provided with
a plurality of small holes 113 for the corresponding pro-
trusion 82 to insert.
[0041] While a right limiting annulation 9 is mounted
around of the periphery surface of the middle of the right
column 21, which is sandwiched between two adjacent
right columns 21, correspondingly, the right connector
51 is provided with an annular wall to form a socket 511
which is preferably dimensioned to tightly connect with
the periphery of the top of the right column 21, an inner

shoulder 512 protruding inward is formed on the top of
the inner wall of the socket 511 to stop the right limiting
annulation 9, and the right connector 51 is also provided
with a through hole 513 communicating with the socket
511 for the right pin 52 to pass through.
[0042] The right limiting annulation 9 is provided with
a second gap 91 opposite to the third locking hole 211,
and the inner wall of the right limiting annulation 9 is pro-
vided with a plurality of protrusions 92, correspondingly,
the peripheral of the middle of the right column 21 is pro-
vided with a plurality of small holes 213 for the corre-
sponding protrusion 92 to insert.
[0043] As shown in FIG.9 and FIG.10, a left bushing
10 is mounted around the opening of the bottom of the
left column 11, the exterior surface 101 of the upper part
of the left bushing 10 is in contact with the inner wall of
the next lower left column 11, and the exterior surface
102 of the lower part of the left bushing 10 is tapered.
[0044] The internal surface of the upper part of the left
bushing 10 is provided with a plurality of projects 103,
correspondingly, the peripheral of the bottom of the left
column 11 is provided with a plurality of location holes
114 for the corresponding project 103 to insert.
[0045] While a right bushing 12 is mounted around the
opening of the bottom of the right column 21, the exterior
surface 122 of the upper part of the right bushing 12 is
in contact with the inner wall of the next lower right column
21, and the exterior surface 122 of the lower part of the
right bushing 12 is tapered.
[0046] The internal surface of the upper part of the right
bushing 12 is provided with a plurality of projects 123,
correspondingly, the peripheral of the bottom of the right
column 21 is provided with a plurality of location holes
214 for the corresponding project 123 to insert.
[0047] The operating principle and process of the em-
bodiment of the present invention is as follows:

Here, only the action process of a working unit, which
is composed of the left column 11, the right column
21, the rung 3 between two columns 11, 21, the upper
columns of two columns 11,21, is taken for an ex-
ample.

[0048] The locking process of the right column 21:

After the right column 21 is pulled upward to be in
position, the right limiting annulation 9 will be stopped
by the matched inner shoulder 512 on the right con-
nector 51, then the right column 21 is prevented from
being pulling out further. Moreover, as the right lim-
iting annulation 9 is stopped by the corresponding
inner shoulder 512, it will indicate that the right col-
umn 21 has been in right position and the user should
stop pulling. At this moment, the fourth locking holes
212 on the middle of the pulled right column 21 and
the third locking holes 211 on the top of the next
lower right column 21 both locate on the same axis.
Therefore, under the function of the second spring
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53, the right pin 52 locating in the rung 3 adjacent to
the next lower right column 21 will be ejected out,
and pass orderly through the through hole 513 on
the right connector 51 and the third locking hole 211,
then insert into the fourth locking hole 212, to lock
the rung 3 and the upper right column 21. While the
rung 3 is fixed with the other right column 21, accord-
ingly, the rung 3, the right column 21 connected with
the rung 3 and the upper right column 21 are inter-
locked with each other.

[0049] The locking process of the left column 11 is the
same as the right column 21, and both processes are
acting simultaneity.
[0050] The locking process of the right column 21 and
the left column 11:

The user opens the thumb and the index finger of
one (same) hand, taking the left hand as an example,
the thumb touches the right button 7 and the index
finger touches the left button 6, then, two fingers
drives the left and right buttons respectively to move
closely and closely with inward force at the same
time, to make the left and right pin 42, 52 simultane-
ously move closely and closely. Accordingly, the left
and right pin 42 will respectively break away from
the second locking hole 112 and the fourth locking
hole 212 on the upper corresponding column 11,21
at the same time, releasing the rung 3 from the upper
left and right column 11,21. While the other hand
(right hand) can hold the columns firmly.

[0051] When the upper left and right column 11, 21
moving, the exterior surface of the upper part of the left
or right bushing 10, 12 on the bottom of the corresponding
column will respectively contact and make friction with
the inner wall of the next lower left or right column, the
left and right bushing 10, 12 have the function of friction
drag, to keep the upper left and right column 11, 21 from
moving too fast respectively relatively to the next lower
left and right column 11, 21. The damage of the rungs
caused by the mutual clash between the adjacent rungs
can be avoided and the noise caused by the mutual clash
of the rungs can be reduced.

Claims

1. An extending ladder comprising:

a left stile (1) and a right stile (2) which disposed
oppositely;
a plurality of rungs (3) each extending between
the left (1) stile and the right stile (2);
the left stile (1) formed of telescopically collaps-
ible left columns (11) which are disposed orderly
in a nested arrangement;
the right stile (2) formed of telescopically col-

lapsible right columns (21) which are disposed
orderly in a nested arrangement;
and each rung (3) mounted between the oppo-
site two columns (11, 21);
a left latch mechanism (4) disposed in each rung
(3) for locking the upper left column (11) with the
corresponding rung (3) when the ladder extend-
ing lengthwise, to keep the ladder from collaps-
ing;
a right latch mechanism (5) disposed in each
rung (3) for locking the upper right column (21)
with the corresponding rung (3) when the ladder
extending lengthwise, to keep the ladder from
collapsing;
the left latch mechanism (4) and right latch
mechanism (5) respectively provided with a left
button (6) and a right button (7) to operate the
corresponding latch mechanism;
characterized in that the left button (6) and the
right button (7) disposed closely with each other
in the middle of each rung (3), so as to make
two buttons (6, 7) be operated conveniently by
single hand to make the rung (3) released from
the corresponding column (11; 21).

2. The extending ladder of claim 1, wherein the left latch
mechanism (4) also comprises:

a left connector (41) coupled to the left end of
each rung (3), which makes the rung (3) be con-
nected with the upper part of the corresponding
left column (11);
a left pin (42) disposed in each rung (3), which
can move horizontally and transversely relative-
ly to the corresponding rung (3) and can stick
out of the left side of the corresponding rung (3);
and a first spring (43) disposed out of the left pin
(42) to ensure the left pin (42) have a trend of
sticking out of the left side of the rung (3);
the left button (6) is connected with the left pin
(42), correspondingly, a first locking holes (111)
is provided on the top of the left column (11) for
the corresponding left pin (42) to pass through,
and a second locking holes (112) is provided on
the middle of the left column (11) for the corre-
sponding left pin (42) to insert into the left column
(11);
while the right latch mechanism (5) also com-
prises:

a right connector (41) coupled to the right
end of each rung (3), which makes the rung
(3) be connected with the upper part of the
corresponding right column (21);
a right pin (52) disposed in each rung (3),
which can move horizontally and trans-
versely relatively to the corresponding rung
(3) and can stick out of the right side of the

11 12 



EP 2 322 752 A1

8

5

10

15

20

25

30

35

40

45

50

55

corresponding rung (3);
and a second spring (53) disposed out of
the right pin (52) to ensure the right pin (52)
have a trend of sticking out of the right side
of the rung (3);
the right button (7) is connected with the
right pin (52), correspondingly, a third lock-
ing holes (211) is provided on the top of the
right column (21) for the corresponding right
pin (52) to pass through, and a fourth locking
holes (212) is provided on the middle of the
right column (21) for the corresponding right
pin (52) to insert into the right column (21).

3. The extending ladder of claim 2, wherein a first spring
seat (44) is provided on the left side of the interior of
the rung (3), which the left pin (42) can movably pass
through, the first spring (43) is disposed in the first
spring seat (44) with one end against the inner wall
of the right side of the first spring seat (44) and the
other end against a shoulder (421) protruded at the
middle of the left pin (42);
a second spring seat (54) is provided on the right
side of the interior of the rung (3), which the right pin
(52) can movably pass through, the second spring
(53) is disposed in the second spring seat (54) with
one end against the inner wall of the left side of the
second spring seat (54) and the other end against a
shoulder (521) protruded at the middle of the right
pin (52).

4. The extending ladder of claim 2, wherein a left lim-
iting block (45) is provided on the left side of the
interior of the rung (3), which the left pin (42) can
movably pass through, and two stop rings (46) are
provided on the left pin (42) in distance, which re-
spectively locates at two sides of the left limiting block
(45) and can respectively be stopped by the surface
of two sides of the left limiting block (45);
while a right limiting block (55) is provided on the
right side of the interior of the rung (3), which the
right pin (52) can movably pass through, and two
stop rings (56) are provided on the right pin (52) in
distance, which respectively locates at two sides of
the right limiting block (55) and can respectively be
stopped by the surface of two sides of the right lim-
iting block (55).

5. The extending ladder of claim 2, wherein a left lim-
iting annulation (8) is mounted around of the periph-
ery surface of the middle of the left column (11),
which is sandwiched between two adjacent left col-
umns (11), correspondingly, the left connector (41)
is provided with an annular wall to form a socket (411)
which is preferably dimensioned to tightly connect
with the periphery of the top of the left column (11),
an inner shoulder (412) protruding inward is formed
on the top of the inner wall of the socket (411) to stop

the left limiting annulation (8), and the left connector
(41) is also provided with a through hole (413) com-
municating with the socket (411) for the left pin (42)
to pass through;
while a right limiting annulation (9) is mounted
around of the periphery surface of the middle of the
right column (21), which is sandwiched between two
adjacent right columns (21), correspondingly, the
right connector (51) is provided with an annular wall
to form a socket (511) which is preferably dimen-
sioned to tightly connect with the periphery of the top
of the right column (21), an inner shoulder (512) pro-
truding inward is formed on the top of the inner wall
of the socket (511) to stop the right limiting annulation
(9), and the right connector (51) is also provided with
a through hole (513) communicating with the socket
(511) for the right pin (52) to pass through.

6. The extending ladder of claim 5, wherein the left lim-
iting annulation (8) is provided with a first gap (81)
opposite to the first locking hole (111), and the inner
wall of the left limiting annulation (8) is provided with
a plurality of protrusions (82), correspondingly, the
peripheral of the middle of the left column (11) is
provided with a plurality of small holes (113) for the
corresponding protrusion (82) to insert;
while the right limiting annulation (9) is provided with
a second gap (91) opposite to the third locking hole
(211), and the inner wall of the right limiting annula-
tion (9) is provided with a plurality of protrusions (92),
correspondingly, the peripheral of the middle of the
right column (21) is provided with a plurality of small
holes (213) for the corresponding protrusion (92) to
insert.

7. The extending ladder of claim 1 or 2 or 3 or 4 or 5 or
6, wherein a left bushing (10) is mounted around the
opening of the bottom of the left column (11), the
exterior surface (101) of the upper part of the left
bushing (10) is in contact with the inner wall of the
next lower left column (11), and the exterior surface
(102) of the lower part of the left bushing (10) is ta-
pered;
while a right bushing (12) is mounted around the
opening of the bottom of the right column (21), the
exterior surface (122) of the upper part of the right
bushing (12) is in contact with the inner wall of the
next lower right column (21), and the exterior surface
(122) of the lower part of the right bushing (12) is
tapered.

8. The extending ladder of claim 7, wherein the internal
surface of the upper part of the left bushing (10) is
provided with a plurality of projects (103), corre-
spondingly, the peripheral of the bottom of the left
column (11) is provided with a plurality of location
holes (114) for the corresponding project (103) to
insert;
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while the internal surface of the upper part of the
right bushing (12) is provided with a plurality of
projects (123), correspondingly, the peripheral of the
bottom of the right column (21) is provided with a
plurality of location holes (214) for the corresponding
project (123) to insert.

9. The extending ladder of claim 1, wherein the right
side of the left button (7) is provided with a resisting
portion (71) which is convenient for the fingertip to
resist against, and the left side of the right button (8)
is also provided with a resisting portion (81) which
is convenient for the fingertip to resist against.
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