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(57) ABSTRACT 
A drain plug linkage device (100) comprises a pull rod 
assembly (10) including a pull rod (1) and a link rod (2) 
operatively connected with each other; a lever member (3): 
and an engagement mechanism (6). One of the link rod (2) 
and the lever member (3) comprises a plurality of through 
holes (21) and has the engagement mechanism (6) slidably 
mounted thereon, and the other one of the link rod (2) and 
the lever member (3) is configured to be inserted through 
one of the through-holes (21) and includes a plurality of 
axially-spaced circumferential ridges (32) and recesses (33) 
defined between the circumferential ridges (32). The 
engagement mechanism (6) is configured, when sliding into 
a position of engaging with the recess (33), to prevent the 
other one of the link rod (2) and the lever member (3) from 
being axially displaced with respect to the through-hole 
(21). 

13 Claims, 17 Drawing Sheets 
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DRAN PLUG LINKAGE DEVICE 

FIELD OF THE INVENTION 

The present invention relates particularly to the technical 
field of drain, particularly to a drain plug linkage device for 
example for bathroom, tub, washbasin or hand-washing 
sink, and more particularly to a drain plug linkage device 
which can be assembled and adjusted rapidly. 

PRIORITY CLAIMAND CROSS-REFERENCE 
TO RELATED APPLICATIONS 

This patent application claims priority to Chinese patent 
application 2014 101517206 filed on Apr. 22, 2014, the 
entire contents of which are incorporated herein by refer 
CCC. 

BACKGROUND OF THE INVENTION 

A water discharger, also referred to as a drain device, is 
proposed for storing or discharging water in containers such 
as bathroom, tub, washbasin or hand-washing sink. Such 
drain device is generally in form of a drain plug linkage 
device. For instance, in a prior drain device, the container is 
in communication with a drainpipe through an outlet, a drain 
plug is disposed adjacent to the outlet and connected with 
one end of an operating rod Such as a lever member, and the 
other end of the lever member is connected with a pull rod 
member extending downwards, so as to move the drain plug 
between positions of closing and opening the outlet by 
operating the pull rod member, realizing water storage or 
discharge in the containers like bathroom pool, tub, wash 
basin or hand-washing sink. 
A number of the drain devices, namely drain plug linkage 

devices, have been known in the prior art. 
For example, U.S. Pat. No. 4,903,943 discloses a linkage 

mechanism for a discharge valve, in which a spherical part 
is fixed on a lever member such that the lever member can 
perform lever motion with the spherical part as a pivot point. 
The lever member is connected at one end with a pull rod 
member via a connecting member, and at the other end with 
a drain plug, while the connecting member at one end is 
pivotally and undetachably connected with the lever mem 
ber by means of a pin, and at the other end is secured to a 
position of the pull rod member by means of a screw, Such 
that operative connection between the pull rod member and 
lever member is realized, so as to perform opening or 
closing movement of the drain plug by moving the pull rod 
member upwards or downwards. It is fairly difficult to 
assemble Such a linkage mechanism, since a number of 
Small components have to be mounted in narrow space. 
Furthermore, the connecting member is prone to rust, which 
will be detrimental to operation of the linkage mechanism. 
Moreover, the pull rod member of the linkage mechanism is 
in Substantially rigid connection, which causes difficulty in 
transition from vertical lift movement of the pull rod to 
vertical lift movement of the drain plug via lever action. In 
addition, difficulty occurs in mounting a locking nut by 
means of which the spherical part is directly and pivotably 
mounted in a pipe body of the discharge valve. 

U.S. Pat. No. 6,061,847 discloses a linkage assembly for 
a drain stopper, including an elongated connector bar with a 
plurality of apertures at its upper and lower ends, a stem 
having a J-shaped portion, a lever arm, and a drain stopper 
having an aperture, wherein the J-shaped portion of the stem 
is received in a selected aperture at the upper end of the 
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2 
connector bar, one end of the lever arm is inserted in a 
selected aperture at the lower end of the connector bar, and 
the other end of the lever arm is inserted in the aperture of 
the drain stopper. The linkage assembly is operated with a 
higher degree of freedom and assembled more easily, as 
compared with that of U.S. Pat. No. 4,903,943. However, no 
positioning effect is provided by the connection among the 
J-shaped portion of stem, the apertures of connector bar and 
the lever arm in the linkage assembly, such that effective 
opening and closing movement of the drain stopper perhaps 
cannot be realized by said linkage assembly. 

U.S. Pat. No. 8,136,179 B2 discloses a drain stopper 
linkage assembly, including a lift rod, a connecting bar, a 
pivot rod and a drain stopper, wherein bottom end of the lift 
rod forms an engagement part, upper end of the connecting 
bar has an engagement groove for the engagement part being 
engaged and fixed, and the engagement part has a greater 
dimension than the engagement groove. The connecting bar 
has a plurality of holes, an end of the pivot rod is provided 
with a concave arc fixed portions for tying in with the 
plurality of holes, and a convex arc portion disposed 
between two said fixed portions, and outer diameter of the 
end of the pivot rod is slightly larger than inside diameter of 
the holes of the connecting bar. In the drain stopper linkage 
assembly, the connecting bar is connected with the lift rod 
and the pivot rod both by Snapping a greater-size inserting 
component to a smaller-size receiving component, which 
improves accuracy of positioning. However, a considerable 
force needs to be overcome for disengaging Such Snapping 
connection, which results in difficulty in disengaging the lift 
rod from the connecting bar, and accordingly results in 
difficulty, e.g. in adjusting positions of the connecting bar 
relative to the pivot rod, meanwhile it causes wear of 
components in the linkage assembly easily and shortens 
service life of the linkage assembly. Moreover, a spherical 
body of the pivot rod in the linkage assembly is still directly 
mounted in a pipe via a locking nut, causing difficulty of 
assembly in the limited space. 

Therefore, there is need to improve the prior drain plug 
linkage devices, with advantages of simple and reliable 
assembly and disassembly, easy adjustment and reliable 
operation of the drain plug linkage device. 

SUMMARY OF THE INVENTION 

It is thus the object of the present invention to provide a 
drain plug linkage device which can solve at least some of 
the aforesaid technical problems. 

According to an aspect of the present invention, a drain 
plug linkage device is provided, comprising: a drain plug; a 
pull rod assembly including a pull rod and a link rod 
operatively connected with each other; a lever member 
having a first end operatively connected with the link rod 
and a second end configured to operate the drain plug; and 
an engagement mechanism. One of the link rod and the lever 
member comprises a plurality of through-holes and has the 
engagement mechanism slidably mounted thereon, and the 
other one of the link rod and the lever member is configured 
to be inserted through one of the through-holes and includes 
a plurality of axially-spaced circumferential ridges and 
recesses defined between the circumferential ridges. The 
engagement mechanism is configured, when sliding into a 
position of engaging with the recess, to prevent the other one 
of the link rod and the lever member from being axially 
displaced with respect to the through-hole. 

In the drain plug linkage device of the present invention, 
the relative position of the lever member and the link rod can 
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be adjusted in a simple and convenient way, and it also can 
be securely retained by simple engagement of the engage 
ment mechanism into the recess. Meanwhile, the vertical 
movement of the pull rod assembly can be effectively 
converted to the lever motion of the lever member about a 
pivot point, e.g., lever motion of a spherical portion, so as to 
operate the drain plug to open or close a piping member. 

In a preferred embodiment, the link rod includes the 
plurality of through-holes and has the engagement mecha 
nism slidably mounted thereon. The lever member is con 
figured to be inserted through one of the through-holes and 
includes the plurality of the circumferential ridges and the 
recesses. The engagement mechanism is configured, when 
sliding along the link rod into the position of engaging with 
the recess, to prevent the lever member from being axially 
displaced with respect to the through-hole. Such an arrange 
ment facilitates manufacturing of the link rod, lever member 
and engagement mechanism. 

Preferably, the through-hole has a greater size than the 
first end of the lever member, to facilitate adjustment of the 
relative position of the link rod with respect to the lever 
member. 

In a preferred embodiment, the lever member has at least 
one longitudinal ridge, which permits Smoothly slidable 
adjustment of the link rod along the lever member. Not only 
can the vertical movement of the pull rod assembly be 
effectively converted to the lever motion of the lever mem 
ber, but also rotation of the lever member around longitu 
dinal axis of the link rod can be reduced or avoided, such 
that an angle adjustment can be reduced or avoided when 
assembling the link rod. 

In a particularly preferred embodiment, the longitudinal 
ridge comprises a vertically longitudinal ridge and a hori 
Zontally longitudinal ridge forming a cross-shaped cross 
section, so as to define a pair of top recesses and a pair of 
bottom recesses between two adjacent circumferential 
ridges. The cross-shaped cross section permits smoothly 
slidable adjustment of the link rod along the lever member. 
Not only can the vertical movement of the pull rod assembly 
be effectively converted to the lever motion of the lever 
member, but also rotation of the lever member around 
longitudinal axis of the link rod can be effectively avoided. 
Such rotation is usually considered as a factor in instability 
of the linkage device. At the same time, the angle adjustment 
can be effectively avoided when assembling the link rod. 

In a specific embodiment, the engagement mechanism 
comprises a rear wall, a front wall, two side walls, and a 
longitudinal through-hole defined between the walls. The 
link rod is configured to be inserted through the longitudinal 
through-hole. 

In a further preferred embodiment, the rear and front walls 
of the engagement mechanism have a first opening and a 
second opening, respectively. The rear wall is arranged away 
from the second end of the lever member and engages into 
the recess. As a result, the engagement mechanism is 
allowed to smoothly slide along the link rod. 

In a particularly preferred embodiment, the first opening 
of the rear wall defines a pair of first engagement sides with 
a smaller distance there between, and a pair of second 
engagement sides with a greater distance there between. The 
engagement between the engagement sides of the engage 
ment mechanism with the recesses of the lever member, 
especially with the pair of top recesses defined by the 
cross-shaped longitudinal ridge and circumferential ridge, 
allows the vertical movement of the pull rod assembly to be 
effectively converted to the lever motion of the lever mem 
ber. Moreover, especially the arrangement that the rear wall 
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4 
is arranged away from the second end of the lever member, 
and the shape of the first opening of the rear wall allows the 
vertical movement of the pull rod assembly to be further 
effectively converted to the lever motion of the lever mem 
ber when the engagement mechanism engages with the lever 
member. 
More preferably, a pair of Snapping protrusions is 

arranged at the lower portion of the pair of second engage 
ment sides. Advantageously, Snapping the pair of Snapping 
protrusions into the pair of bottom recesses defined by the 
cross-shaped longitudinal ridge and circumferential ridge 
allows the more secure engagement between the engage 
ment mechanism and the lever member. Meanwhile, owing 
to the configuration and size of the Snapping protrusions, the 
secure engagement can be realized without much effort. 

In an embodiment, the link rod has a pair of longitudinally 
arranged tracks, and the rear wall of the engagement mecha 
nism forms a concave feature which defines a first guiding 
channel and a second guiding channel for receiving the pair 
of tracks in the longitudinal through-hole, which effectively 
guides the engagement mechanism. 

In another embodiment, the link rod comprises an elastic 
stopping member for preventing the engagement mechanism 
from being detached, which provides a solution to preven 
tion of dropping-off and loss of the relatively smaller 
engagement mechanism. 

In another preferred embodiment, the drain plug linkage 
device further comprises a pivot assembly having a sleeve 
means and a spherical portion pivotably arranged in the 
sleeve means, wherein the spherical portion is fixedly 
attached to or integrated with the lever member between the 
first end and the second end of the lever member. 

In yet another preferred embodiment, the spherical por 
tion has a pair of Substantially vertical planes, and the sleeve 
means has corresponding flat sections. In addition or as an 
alternative to the engagement of the longitudinal ridge and 
engagement side, the arrangement of the planes in the 
spherical portion allows to avoid rotation of the lever 
member around the longitudinal axis of the link rod, while 
still enabling the vertical movement of the pull rod assembly 
to be effectively converted to the lever motion. 

In a further preferred embodiment, the drain plug linkage 
device further comprises an elastically deformable Snapping 
means fixedly attached to or integrated with the pivot 
assembly, which facilitates assembling and disassembling of 
the pivot assembly. 

Preferably, the Snapping means comprises a pair of elas 
tically deformable tabs, each having a flange and a press 
portion. 

According to another aspect of the present invention, a 
drain plug linkage device is provided, comprising: a drain 
plug; a pull rod assembly; a lever member having a first end 
operatively connected with the link rod, and a second end 
configured to operate the drain plug; a pivot assembly 
mounted in a receiving port of a pipe, wherein the pivot 
assembly comprises a sleeve means and a spherical portion 
pivotably arranged in the sleeve means, the spherical portion 
being fixedly attached to or integrated with the lever mem 
ber between the first end and the second end of the lever 
member; and an elastically deformable Snapping means 
fixedly attached to or integrated with the pivot assembly, 
wherein the Snapping means comprises a flange for engaging 
with a cut-out or an indention of the pipe. 

In the drain plug linkage device of the present invention, 
it is not required to use a locknut in a limited space for 
mounting and Supporting the pivot point of the lever mem 
ber, i.e. the spherical portion. Instead, the spherical portion 



US 9,593,472 B2 
5 

and its support arrangement is provided in form of an 
assembly. Consequently, simple assembling and disassem 
bling is provided by simply Snapping the assembled pivot 
assembly into the receiving port of the pipe with the elastic 
transformation of the Snapping means. 

In a preferred embodiment, the Snapping means com 
prises a pair of elastically deformable tabs, each having the 
flange and a press portion. 

In yet another aspect of the present invention, a method of 
assembling or disassembling the drain plug linkage device is 
further provided. 
The additional features and advantages of the present 

invention will partially become apparent to those skilled in 
the art upon reading the disclosure, and the others will be 
described in the following embodiments with reference to 
the accompanying drawings. 

The present invention is described in detail below with 
reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and further advantages of the invention may be 
better understood by referring to the following description in 
conjunction with the accompanying drawings, in which: 

FIG. 1 shows a partially sectional perspective view of a 
washbasin Suitable for use with a drain plug linkage device 
in accordance with an embodiment of the present invention; 

FIG. 2 shows a partially exploded view of a drain plug 
linkage device in accordance with an embodiment of the 
present invention; 

FIG. 3 shows a complete exploded view of a drain plug 
linkage device in accordance with an embodiment of the 
present invention; 

FIG. 4 shows a perspective view of an assembled drain 
plug linkage device in accordance with an embodiment of 
the present invention; 

FIG. 5 shows a perspective view of components of a 
partially assembled drain plug linkage device in accordance 
with an embodiment of the present invention; 

FIG. 6 shows a sectional view of a drain plug linkage 
device in accordance with an embodiment of the present 
invention, with an elastic Snapping means being not com 
pletely Snapped into a pipe; 

FIG. 7 shows a sectional view taken along the line A-A of 
FIG. 6; 

FIG. 8 shows a partially enlarged sectional view of part B 
of FIG. 7, illustrating an elastic Snapping means being not 
completely Snapped into a pipe; 

FIG. 9 shows a sectional view of a linkage device in 
accordance with an embodiment of the present invention, 
with an elastic Snapping means being Snapped into a pipe; 

FIG. 10 shows a partially enlarged sectional view sub 
stantially corresponding to FIG. 8, illustrating an elastic 
Snapping means Snapped into a pipe: 

FIG. 11 shows a partial perspective view of a drain plug 
linkage device in accordance with an embodiment of the 
present invention, with a slidable engagement mechanism 
being not engaged with a lever member, 

FIG. 12 shows a partial perspective view of a drain plug 
linkage device in accordance with an embodiment of the 
present invention, a slidable engagement mechanism being 
engaged with a lever member, 

FIG. 13 shows a sectional view taken along the line C-C 
of FIG. 14; 

FIG. 14 shows a sectional view taken along the line D-D 
of FIG. 13: 
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6 
FIG. 15A shows a rear view of a slidable engagement 

mechanism in accordance with an embodiment of the pres 
ent invention; 

FIG. 15B shows a side sectional view of a slidable 
engagement mechanism in accordance with an embodiment 
of the present invention; 

FIG. 15C shows a half sectional view of a slidable 
engagement mechanism in accordance with an embodiment 
of the present invention, taken along the line E-E of FIG. 
15B; 

FIG. 15D shows a top view of a slidable engagement 
mechanism in accordance with an embodiment of the pres 
ent invention; 

FIG. 15E shows a bottom view of a slidable engagement 
mechanism in accordance with an embodiment of the pres 
ent invention; 

FIG. 15F shows a perspective view of a slidable engage 
ment mechanism in accordance with an embodiment of the 
present invention; 

FIG. 16A shows a front view of a lever member in 
accordance with an embodiment of the present invention; 

FIG. 16B shows a sectional view taken along the line F-F 
of FIG. 16A, illustrating a first and second longitudinal 
ridges forming a cross-shaped cross section; 

FIG. 16C shows a top view of a lever member in 
accordance with an embodiment of the present invention; 

FIG. 16D shows a sectional view taken along the line G-G 
of FIG. 16C, illustrating the cross section of the circumfer 
ential ridges; 
FIG.16E shows a perspective view of a lever member in 

accordance with an embodiment of the present invention; 
FIG. 17A shows a front view of a link rod in accordance 

with an embodiment of the present invention; 
FIG. 17B shows a side view of a link rod in accordance 

with an embodiment of the present invention; 
FIG. 17C shows a perspective view of a link rod in 

accordance with an embodiment of the present invention; 
FIG. 17D shows a sectional view taken along the line H-H 

of FIG. 17A: 
FIG. 18A shows a sectional view of a pivot sleeve in 

accordance with an embodiment of the present invention, 
being rotated for 90 degrees with respect to the mounting 
position so as to illustrate an elastic Snapping means; 

FIG. 18B shows a perspective view of the sectioned pivot 
sleeve as illustrated in FIG. 18A: 

FIG. 18C shows a perspective view of a pivot sleeve in 
accordance with an embodiment of the present invention; 

FIG. 18D shows an end view of a pivot sleeve in 
accordance with an embodiment of the present invention; 

FIGS. 19A-C show a pipe. 
In the present invention, same or similar reference signs 

represent same or similar features. 

DETAILED DESCRIPTION OF THE 
INVENTION 

For a better understanding of the features, objects and 
effects of the present invention, the specific embodiments of 
the present invention will be described with reference to the 
figures. Although the figures are provided to represent some 
embodiments of the present invention, the figures are not 
required to be drawn in scale, and some features can be 
enlarged, removed or cross-sectioned to better illustrate and 
explain the disclosure of the present invention. The term “in 
the drawing or similar terms used in the description do not 
necessarily refer to all the accompanying drawings or 
examples. 
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Some directional terms, such as “top”, “bottom”, “left'. 
“right”, “upwards”, “downwards, used herein for describ 
ing the accompanying drawings will be understood to have 
their normal meaning and will refer to those directions as the 
drawings are normally viewed, and shall not be interpreted 
as a restriction to technical solutions in the appended claims. 
The term “about' or “approximately used herein will be 

understood by the person skilled in the art and will vary to 
Some extent depending upon the context in which it is used. 

FIG. 1 shows a household appliance, and particularly, a 
washbasin, as a container, and accessories thereof. Such a 
washbasin is generally equipped with a faucet, like those 
being provided with a pair of faucet handles for dispensing 
cold water and hot water respectively, and a drain plug 
linkage device 100 (also known as a “drain device') accord 
ing to an embodiment of the present invention, as illustrated 
in FIG.1. The drain plug linkage device 100 is applicable to 
the washbasin as illustrated in FIG. 1, so as to be operated 
by a user to close or open a drain port of a drain pipe with 
a drain plug disposed adjacent thereto. Although in the 
illustrated embodiment the drain plug linkage device 100 of 
the present invention is used with the washbasin, it is 
conceivable to incorporate the linkage device into various 
containers, such as tubs, bathrooms, hand-washing basins or 
other household appliances, in which water storage and 
discharge is needed. It should be understood by the person 
skilled in the art that various applications incorporated with 
the drain plug linkage device of the present invention are 
covered within the scope of the present invention. Other 
configurations of the washbasin or other containers are not 
critical to the present invention, but can be selected by the 
person skilled in the art as required, which will not be 
detailed herein. The drain plug linkage device 100 of the 
present invention will be described below. 

Referring to FIGS. 2 to 6, the drain plug linkage device 
100 according to the present invention is generally shown, 
which mainly comprises a drain plug 4 (also usually known 
as “rocket’) at least partially disposed in a pipe body 5, such 
as a drainpipe, and configured to open or close a port of the 
pipe body 5, a lever member 3 and a pull rod assembly 10. 
As shown in FIGS. 2 and 3, the pipe body 5 may comprise 
one or more sealing members 59 for mounting the pipe body 
to a washbasin or the like. Still referring to FIGS. 2 and 3. 
the drain plug 4 may comprise an aperture 41 and, preferably 
a reinforcement rib 42. The pipe body 5 may be correspond 
ingly provided with positioning protrusions 54 (FIG. 19), so 
as to cooperate with the reinforcement rib 42 for advanta 
geously positioning the drain plug 4 in the pipe body 5. 
As shown in FIG. 2, the lever member comprises a first 

end 300 and a second end 301. The first end 300 of the lever 
member 3 is in operative connection with the pull rod 
assembly 10, and the second end 301 is configured to 
operate opening and closing of the drain plug 4, as shown in 
FIG. 9. In the illustrated embodiment, the second end 301 of 
the lever member 3 is inserted into an aperture 41 on the 
bottom of the drain plug 4. The aperture 41 has a greater size 
than the second end 301 of the lever member 3, such that the 
second end 301 and the aperture 41 are in loose-fit, while it 
still allows to perform opening and closing movement of the 
drain plug by means of the second end 301 when the lever 
member 3 acts a lever motion. It is conceivable of other 
fitting forms between the second end 301 and the aperture 
41. For example, the second end is directly connected with 
a drain plug which does not have any aperture. 
The pull rod assembly 10 according to the present inven 

tion will be described generally with reference to FIGS. 2-6. 
In the illustrated embodiment, the pull rod assembly 10 
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8 
comprises a pull rod 1 which comprises a pull rod body 11 
and a pull rod head 12, a link rod 2 and a pull rod connector 
9. As particularly shown in FIGS. 3 and 17A-D, the link rod 
2 is provided with a receiving portion 20 in form of a 
receptacle 24 at its top. As more particularly shown in FIG. 
3, the pull rod connector 9 may have a central hole (not 
indicated) and is configured to Snap into the receiving 
portion. The pull rod 1 at its bottom forms a Snapping 
portion for Snapping into the central hole. Specifically, the 
pull rod connector 9 may comprise atop flange (not indi 
cated), and a pair of oppositely arranged and spaced elastic 
deformable portions (not indicated) extending from the top 
flange. Moreover, the receiving portion may comprise an 
expansion portion (not indicated) for expanding the central 
hole. 

Consequently, when the pull rod 1 is connected with the 
link rod 2 by Snapping, the pull rod connector 9 may snap 
into the receptacle 24 of the link rod 2, e.g., by means of 
press. The elastic deformable portions of the pull rod con 
nector 9 now rest on the expansion portion without pressure 
acting thereon. Subsequently, the pull rod 1 is inserted into 
the central hole of the pull rod connector 9, and extend 
beyond the pair of elastic deformable portions, such that the 
connection between the pull rod 1 and link rod 2 is achieved 
by the pull rod connector 9. Optionally, when the pull rod 1 
is being inserted, the pull rod connector 9 can be slightly 
pressed downwards, such that the elastic deformable por 
tions are slightly expanded under the action of the expansion 
portion to facilitate the insertion of the pull rod 1. Accord 
ingly, the pull rod 1 can reliably snap into the link rod 2 in 
a very simple way. 
The pull rod 1 can be dismantled by e.g. pressing the pull 

rod connector 9, press it downwards against the expansion 
portion to expand the elastic deformable portions and thus 
the central hole by the expansion portion, and allowing the 
pull rod 1 to be detached from the link rod 2 and the pull rod 
connector 9 effortlessly. Afterwards, optionally, the elastic 
deformable portions are pushed close to each other to 
facilitate detaching the pull rod connector 9 from the receiv 
ing portion 20 of link rod 2. As an alternative, the pull rod 
connector 9 is unable to be detached, with different pull rods 
being inserted therein Subject to different applications. 

In this disclosure, an embodiment of the pull rod assembly 
10 is disclosed in the co assigned pending U.S. patent 
application Ser. No. 14/246,684, which has been fully incor 
porated herein by reference, especially regarding the con 
figuration of connection of the pull rod 1, pull rod connector 
9 and link rod 2. 
As an alternative, the present invention may cover the 

embodiments of other pull rod assemblies. For instance, the 
pull rod and link rod are connected in other manners or are 
integrated with each other, or the link rod per se is config 
ured as a pull rod, which all falls within the scope of the 
present invention and may be combined with other inventive 
embodiments to obtain further embodiments. 
The new configuration of operation and connection of the 

link rod 2 and lever member 3 according to the present 
invention, in particular by means of a slidable engagement 
mechanism 6 according to the present invention, will be 
described below with reference to the drawings. 

Referring to FIGS. 2-6, 11-14, 15A-F 16A-E and 17A-D, 
the lever member 3 comprises a first end 300 and a second 
end 301 (FIG. 2). The first end 300 of lever member 3 is 
operatively connected with the link rod 2, and the second 
end 301 is configured to operate the drain plug 4. As shown 
in the drawings, a spherical portion 71 of a pivot assembly 
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7 is integrally formed in the lever member 3 between the first 
end 300 and the second end 301, as detailed below. 

Particularly referring to FIGS. 16A-E, the lever member 
3 at its first end 300 may comprise a pair of first, vertically 
longitudinal ridges 31 and a pair of second, horizontally 5 
longitudinal ridges 34 extending along the axial direction, as 
well as a plurality of circumferential ridges 32 spaced in the 
axial direction. The pair of first, vertically longitudinal 
ridges 31 and the pair of second, horizontally longitudinal 
ridges 34 form a cross-shaped cross section, as shown in 10 
FIG. 16B. Due to the presence of ridges 31, 32 and 34, the 
lever member 3 at its first end 300 comprises recesses 33 
defined by the ridges. In the illustrated embodiment, the 
lever member 3 comprises a pair of top recesses and a pair 
of bottom recesses. 15 

Although the configurations of these ridges are shown in 
the illustrated embodiment, it could be conceivable for the 
person skilled in the art of any other suitable shapes or 
configurations of ridges. For example, the circumferential 
ridges 32 and/or the longitudinal ridges 31, 34 have other 20 
shapes of cross section; and/or there are only the circum 
ferential ridges without the longitudinal ridges arranged. 
Although less preferred, only the circumferential ridges can 
well allow the engagement of the slidable engagement 
mechanism 6 to prevent the lever member 3 from being 25 
displaced along the axial direction with respect to through 
holes 21 of link rod 2, as described below. 

Specifically as shown in FIG. 16B, the lever member 3 at 
its first end 300 has generally an oval cross section, with its 
horizontal size being smaller than its vertical size. Namely, 30 
the circumferential ridges 32 have oval cross section. 

Referring to FIGS. 17A-D, the link rod 2 comprises a 
series of through-holes 21 arranged along the axial direction. 
In particular as shown in FIG. 17A, the through-holes 21 are 
correspondingly of oval shape, with the horizontal size 35 
being smaller than the vertical size. More preferably, the size 
of through-hole 21 is slightly greater than that of outer 
contour of the first end 300, i.e. of the circumferential ridges 
32, of lever member 3, such that the first end 300 of lever 
member 3 can be smoothly inserted into one respective 40 
through-hole 21, and the lever member 3 is allowed to move 
along its axial direction with respect to the through-hole of 
the link rod 2 when the engagement mechanism 6 is not 
engaged (e.g. at the position labeled as 6' in FIG. 6). 

Particularly as shown in FIG. 17D, the link rod 2 may 45 
further comprise a pair of tracks 22 extending along the axial 
direction at the two sides of through-holes 21, such that the 
slidable engagement mechanism 6 is slidably mounted on 
the link rod 2, as described below. In addition, the link rod 
2 at its terminal end may comprise a stopping member 23 in 50 
form of elastic deformable tab, for preventing the slidable 
engagement mechanism 6 from sliding out of the link rod 2. 
The stopping member 23 preferably extends from the end 
obliquely and outwardly with respect to the axial direction, 
Such that the engagement mechanism 6 is allowed to con- 55 
veniently slide onto the link rod 2 easily, but is not allowed 
to detach from the link rod 2 unless the stopping member 23 
is being pressed. 

Referring to FIGS. 15A-F, the slidable engagement 
mechanism 6 according to the embodiment of present inven- 60 
tion is illustrated. The engagement mechanism 6 comprises 
a rear wall, a front wall, two side walls, and a longitudinal 
through-hole 66 defined between the walls. In the illustrated 
embodiment, the rear wall refers to the direction away from 
the drain plug, and the front wall refers to the direction close 65 
to the drain plug. However, it should be appreciated that the 
directional terms “front” and “rear are not essential in the 

10 
context, as long as they can be differentiated from the two 
side walls at the two sides of link rod 2. As shown in FIGS. 
11 to 14, the link rod 2 is configured to be inserted through 
the longitudinal through-holes 66. Such that the engagement 
mechanism 6 is slidably mounted on the link rod 2. As 
shown on FIG. 15D, the longitudinal through-hole 66 is 
sized to correspond to the cross section of link rod 2. In 
particular, the rear wall of engagement mechanism 6 forms 
a concave feature 60, so as to define, in the longitudinal 
through-hole 66, a first guiding channel 661 and a second 
guiding channel 662 for receiving the tracks 22 of the link 
rod 2, respectively. 

Still referring to FIGS. 15A-F, the rear wall and front wall 
of the engagement mechanism 6 comprise a first opening 64 
and a second opening 65, respectively. Specifically as shown 
in FIG. 15A, the first opening 64 of the rear wall defines a 
first section with a smaller gap and a second section with a 
greater gap. The first section forms a pair of first engagement 
sides 61 for engaging with the vertically longitudinal ridge 
31 of the lever member 3 at two sides. The second section 
forms a pair of second engagement sides 62 for engaging 
with the horizontally longitudinal ridge 31 of the lever 
member 3. As shown in FIG. 15B, the pair of second 
engagement sides 62 at its lower portion has a pair of 
Snapping protrusions. 
The adjustment of the relative position and operative 

connection between the lever member 3 and link rod 2 in 
accordance with the present invention is described below 
with reference to the drawings. In particular as shown in 
FIGS. 11-14, when the engagement mechanism 6 is at a 
non-engagement position e.g., labeled as 6' in FIG. 6, the 
vertical position of connection can be adjusted by inserting 
the first end 300 of lever member 3 into the through-holes 21 
at different heights in the link rod 2, and the horizontal 
position of connection can be adjusted by axial movement of 
the first end 300 of lever member 3 with respect to the 
inserted through-hole 21 along the lever member 3. For 
instance, the vertical position (or vertical component) of 
connection between the lever member 3 and the link rod 2 
is be adjusted varyingly from the uppermost to the lower 
most through-holes 21, and the horizontal position (or 
horizontal component) is adjusted varyingly from the inner 
most to the outermost recesses 33 in the first end 300 of lever 
member 3 (and further the lever member 3 as a whole is 
mounted into the receiving port 51 of the pipe body 5 with 
the pivot assembly 7). 
When the adjustment of position is completed, the 

engagement mechanism 6, with its rear wall, slidingly 
engages into the corresponding recess 33 of lever member 3. 
In other words, as mentioned before, the first and second 
sections in the first opening 64 respectively engage with the 
longitudinal ridges laterally. Preferably, as shown in FIG. 
13, the second section, i.e. the second engagement side 62, 
of the first opening 64 has a height greater than thickness of 
the horizontally longitudinal ridge 32, preferably with a gap 
left between the top of first section and the vertically 
longitudinal ridge 31, to allow the vertical movement of the 
link rod 2 to be converted to the pivot movement of the lever 
member 3. As shown in FIG. 13, the small snapping pro 
trusions 63 at the lower portion of second engagement sides 
62 are engaged in a pair of the bottom recesses 33. Although 
not that preferable, it is conceivable of providing no Snap 
ping protrusion, which means the engagement mechanism 
needs not to be deformed. In this case, the lever motion of 
the lever member 3 is driven by vertical movement of the 
link rod, with the axial movement of the lever member being 



US 9,593,472 B2 
11 

limited by the circumferential ridges, and shaking of the 
lever member in the horizontal plane being prevented by the 
longitudinal ridge. 

Accordingly, the operative connection between the lever 
member 3 and the link rod 2 by means of the slidable 
engagement mechanism 6 of the present invention allows 
the vertical movement of the pivotassembly to be effectively 
converted to the lever motion of the lever member. More 
over, the adjustment of position and engagement are very 
simple with less or no Snapping force required. 

In the illustrated embodiment, the link rod 2 comprises the 
through-holes on which the engagement mechanism 6 
slides, and the lever member 3 comprises the ridges and 
recesses. Nevertheless, it could also be conceivable of a 
reverse configuration, which falls fall within the scope of the 
present invention. 
The new pivotassembly 7 and elastic Snapping means for 

assembling the pivot assembly 7 are described below with 
reference to the drawings. 

Referring to FIGS. 2-10, 18A-D and 19A-C, the drain 
plug linkage device 100 according to the embodiment of 
present invention may comprise a pivotassembly 7 mounted 
into the receiving port 51 of the pipe body 5, usually 
transverse to the stem of the pipe body 5, and an elastically 
deformable Snapping means 8 for securely mounting the 
pivot assembly 7 and thus the lever member 3 into the 
receiving port 51. The pivot assembly 7 comprises a sleeve 
means and a spherical portion 71 pivotably arranged in the 
sleeve means, wherein the spherical portion 71 is integrated 
with the lever member 3 as mentioned before. Alternatively, 
the spherical portion 71 can be also fixedly attached to the 
lever member 3. The sleeve means comprises a pivot sleeve 
72 and a fastening sleeve 73 that respectively contact against 
the spherical portion 71 at two ends. As illustrated, the pivot 
sleeve 72 and fastening sleeve 73 are fastened to each other 
by means of a pivot sleeve thread 722 and a fastening sleeve 
thread (not indicated). 

Specifically as shown in FIG. 16C, the spherical portion 
71 comprises a substantively spherical surface 712 and a 
pair of Substantially vertical planes 711. Accordingly, as 
shown in FIG. 18, the pivot sleeve 72 at its body 720 defines 
corresponding flat sections 721. Consequently, in addition or 
as an alternative to the aforesaid cooperation between the 
longitudinal ridges and engagement sides, the configuration 
of the planes and the flat sections allows to effectively 
reduce or eliminate any movement, Such as the shaking in 
the horizontal direction, than the lever motion of lever 
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member caused by the vertical movement of pull rod assem 
bly, so as to improve operation stability of the linkage device 
1OO. 

In particular as shown in FIGS. 6-9 and 18A-D, the 
elastically deformable Snapping means 8 is in form of a pair 
of elastically deformable tabs 81, as cantilever beams, 
integrated with the pivot sleeve 72 of pivot assembly 7. To 
better illustrate the pair of elastically deformable tabs 81, the 
orientations of FIGS. 18A and 18B are turned for 90 degrees 
with respect to the mounting position of Snapping means 8. 
As particularly shown in FIGS. 7, 8 and 10, the pair of 
elastically deformable tabs 81 each have a flange 811 and a 
press portion 812. Having formed threaded connection of 
the pivot assembly 7, the press portion 812 of elastically 
deformable tabs 81 may be pressed to reduce the radial 
dimension of the Snapping means 8. Such that the flange 811 
may enter in the receiving port 51 of pipe body 5 and thus 
snap into the cut-out 511 of pipe body 5. The pivot assembly 
7 is securedly assembled. 

In the method of assembling the drain plug linkage 
assembly 100 according to the present invention, optionally 
the lever member 3 and link rod 2 may first be operatively 
connected with each other, and then the pivot assembly 7 is 
assembled into the receiving port 51 of pipe body 5, or vice 
versa, which falls within the scope of the present invention. 

It shall be understood that although the present descrip 
tion is described in the respective embodiments, this does 
not mean one embodiment only covers one single solution. 
The specification is merely described in this way for the 
purpose of clear illustration, while the person skilled in the 
art shall take the specification as a whole, and is able to 
properly formulate the technical solution across the embodi 
ments so as to form other embodiments that can be appre 
ciated by the person skilled in the art. No single novel 
feature disclosed is not indispensable to all possible com 
binations, and each of the novel features can be combined 
with other prior arrangement to form new technical solu 
tions, which all fall within the scope of the present invention. 
The above are only exemplary embodiments of the pres 

ent invention, and not for limiting the scope of the present 
invention. All the equivalent variations, modifications and 
combinations made within the spirit and scope of the inven 
tion by the person skilled in the art, shall fall within the 
claimed scope of the present invention. 

LIST OF REFERENCE NUMERALS 

1 - pull rod 12 - pull rod head 
2 - link rod 20 - receiving portion 
3 - lever member 21 - through-hole 
4 - drain plug (rocket) 22 - track 
5 - pipe 23 - stopping member 
6 - engagement mechanism 24 - receptacle 
7 - pivot assembly 31 - vertically longitudinal ridge 
8 - Snapping means 32 - circumferential ridge 
9 - pull rod connector 33 - recess 
10 - pull rod assembly 34 - horizontally longitudinal ridge 
11 - pull rod body 300 - first end 

301 - second end 
41 - aperture 
42 - reinforcement rib 
51 - receiving port 

511 - cut-out 
54 - positioning protrusion 
59 - sealing member 
60 - concave feature 
61 - first engagement side 
62 - Second engagement side 
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-continued 

63 - Snapping protrusion 
64 - first opening 
65 - second opening 
66 - longitudinal through-hole 

661 - first guiding channel 
662 - second guiding channel 
71 - spherical portion 

711 - plane 
712 - spherical surface 
72 - pivot sleeve 

720 - sleeve body 
721 - flat section 
722 - pivot sleeve thread 
73 - fastening sleeve 
81 - elastically deformable tab 

811 - flange 
812 - press portion 
100 - drain plug linkage device (drain device) 

What is claimed is: 
1. A drain plug linkage device, comprising: 
a drain plug; 
a pull rod assembly including a pull rod and a link rod 

operatively connected with each other; 
a lever member having a first end operatively connected 

with the link rod, and a second end configured to 
operate the drain plug; 

an engagement mechanism; 
wherein the link rod comprises a plurality of through 

holes and has the engagement mechanism slidably 
mounted thereon; 

wherein the lever member is configured to be inserted 
through one of the plurality of through-holes and 
includes a plurality of axially-spaced circumferential 
ridges, a vertically longitudinal ridge and a horizontally 
longitudinal ridge, wherein a pair of top recesses are 
defined between adjacent circumferential ridges of the 
plurality of axially-spaced circumferential ridges; and 

wherein the engagement mechanism is configured, when 
sliding into a position of engaging with the pair of top 
recesses, to prevent the lever member from being 
axially displaced with respect to the through-hole 
through which the lever member is inserted. 

2. The drain plug linkage device according to claim 1, 
wherein the plurality of through-holes each have a greater 
size than the first end of the lever member. 

3. The drain plug linkage device according to claim 1, 
wherein the engagement mechanism comprises a rear wall. 
a front wall, two side walls, and a longitudinal through-hole 
defined by the rear wall, the front wall, and the side walls, 
wherein the link rod is configured to be inserted through the 
longitudinal through-hole. 

4. The drain plug linkage device according to claim 3, 
wherein the rear wall comprises a first opening and the front 
wall comprises a second opening, and the rear wall is 
configured to engage into the pair of top recesses. 

5. The drain plug linkage device according to claim 4. 
wherein the first opening of the rear wall defines a pair of 
first engagement sides with a first distance between the pair 
of first engagement sides, and a pair of second engagement 
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sides with a second distance between the pair of second 
engagement sides, wherein the second distance is greater 
than the first distance. 

6. The drain plug linkage device according to claim 5, 
wherein a pair of Snapping protrusions is arranged at a lower 
portion of the pair of second engagement sides. 

7. The drain plug linkage device according to claim 3, 
wherein the link rod has a pair of longitudinally arranged 
tracks, and the rear wall of the engagement mechanism 
forms a concave feature which defines a first guiding chan 
nel and a second guiding channel for receiving the pair of 
tracks in the longitudinal through-hole. 

8. The drain plug linkage device according to claim 1, 
wherein the link rod comprises an elastic stopping member 
for preventing the engagement mechanism from being 
detached. 

9. The drain plug linkage device according to claim 1, 
further comprising a pivot assembly comprising a sleeve 
means and a spherical portion pivotably arranged in the 
sleeve means, wherein the spherical portion is fixedly 
attached to or integral with the lever member between the 
first end and the second end of the lever member. 

10. The drain plug linkage device according to claim 9. 
wherein the spherical portion has a pair of substantially 
Vertical planes, and the sleeve means has corresponding flat 
sections. 

11. The drain plug linkage device according to claim 9. 
further comprising an elastically deformable snapping 
means fixedly attached to or integral with the pivot assem 
bly. 

12. The drain plug linkage device according to claim 11, 
wherein the Snapping means comprises a pair of elastically 
deformable tabs, each having a flange and a press portion. 

13. The drain plug linkage device according to claim 1, 
wherein the vertically longitudinal ridge and the horizontally 
longitudinal ridge form a cross-shaped cross section such 
that a pair of bottom recesses are defined between adjacent 
circumferential ridges of the plurality of circumferential 
ridges. 
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