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ABSTRACT OF THE DISCLOSURE

Acylinder lockincludesashell that hasanenlarged
tubular section, and a constricted tubular section.
A retractor case that contains a latch retractor for
retracting a latch 1s disposed within the enlarged
tubular section. An inner surface of the enlarged
tubular section 1s provided with an interlocking unit
that interlocks with the retractor case to prevent
relative rotational movements of the retractor case
and the shell. In an embodiment, the retractor case
has at least one tongue extending radially between a
palir of annularly spaced apart interlocking elements

of the i1nterlocking unit.

FIG. 2
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CYLINDER LOCK WITH REINFORCEMENTS TO IMPROVE

STRUCTURAL STRENGTH

BACKGROUND OF THE INVENTION
1. Field of the Invention

This invention relates to a cylinder lock, more
particularly, to a cylinder 1lock having improved
structural strength.
2. Description of the Related Art

Acylinder locktypically includes adrive mechanilism
connected to inner and outer handles and including a
latch retractor to retract a latch unit which can latch
or unlatch a door. The drive mechanism generally
includes a shell receiving a retractor case that
contains the latch retractor, and inner and outer drive
spindles connected respectively to the inner and outer
handles. The innerandouterdrivespindlesextendinto
the shell and connect the latch retractor so that the
latch retractor can be operated through the inner drive
spindle and the inner handle, or through the outer drive

spindle and the outer handle. The latch retractor 1is

biased by a biasing spring so that the latch unit 1s
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normally moved to a latching position. When the latch retractor is operated by rotating the
inner or outer handle, the latch retractor retracts the latch unit to an unlatching position.

Among the components of such a cylinder lock, the outer drive spindle and the
retractor case are most liable to be damaged due to frequent rotation of the handles or due
to improperly or destructively applied external forces. Improvements have been suggested in
the art to strengthen such cylinder locks. An example thereof is disclosed in U.S. Patent No.
6,893,059.

SUMMARY OF THE INVENTION

An aspect of the present invention is to provide a cylinder lock with an tmprovement
to increase torsional, tension and compressive strength of the cylinder lock.

According to another aspect of the invention, there is provided a cylinder lock
comprising: an inner handle; an inner drive spindle connected to said inner handle; an outer
handle; an outer drive spindle connected to said outer handle; a latch retractor driven by
said inner or outer drive spindle and adapted to retract a latch; a retractor case having inner
and outer cover plates, and a middle cage connected between said inner and outer cover
plates and receiving said latch retractor, each of said inner and outer cover plates having a
central hole, and two radially extending and annularly spaced tongues, each of said tongues
of said inner and outer cover plates being bifurcated to define a clamping groove therein; a
shell having an enlarged tubular section, a constricted tubular section, and an annular
shoulder formed between said enlarged and constricted tubular sections and adjacent said
inner cover plate, said enlarged tubular section receiving said retractor case, said annular
shoulder having two passage holes; and two annularly spaced reinforcing posts which are
disposed inside said enlarged tubular section across said middle cage and said inner and
outer cover plates and each of which has two opposite ends, said opposite ends of said
reinforcing posts being respectively clamped by said clamping grooves of said tongues, said
reinforcing posts respectively being aligned with said passage holes; whe'rein an inner
surface of said enlarged tubular section is recessed to form at least two annularly spaced

recesses that extend axially of said enlarged tubular section, each of said recesses being

confined by two axially extending recess sidewalls that are spaced apart annularly, each of
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sald tongues extending into a respective one of said recesses and having two opposite sides
engaging said recess sidewalls of said one of said recesses; and wherein each of said
reinforcing posts has two engagement slots formed respectively in said opposite ends
thereof, each of said engagement slots of each of said reinforcing posts engaging an edge of
a corresponding one of said tongues within a corresponding one of said clamping grooves.
According to a further aspect of the invention, there is provided a cylinder lock
comprising: an inner handle; an inner drive spindle connected to said inner handle; an outer
handle; an outer drive spindle connected to said outer handle; a latch retractor driven by said
inner or outer drive spindle and adapted to retract a latch; a retractor case having inner and
outer cover plates, and a middle cage connected between said inner and outer cover plates
and receiving said latch retractor, each of said inner and outer cover plates having a central
hole, and a pair of radially extending tongues, each of which is bifurcated to define a
clamping groove therein; a shell having an enlarged tubular section, a constricted tubular
section, and an annular shoulder formed between said enlarged and constricted tubular
sections and adjacent said inner cover plate, said enlarged tubular section receiving said
retractor case, said annular shoulder having two passage holes; and a pair of reinforcing
posts each of which is disposed inside said enlarged tubular section across said middle cage
and said inner and outer cover plates and having two opposite ends, said opposite ends of
said reinforcing posts being respectively clamped by said clamping grooves of said tongues,
said reinforcing posts being alighed with said passage holes respectively; wherein said inner
surface of said enlarged tubular section is recessed to form a recess that extends axially of
said enlarged tubular section and that is confined by two axially extending recess sidewalls,
which are spaced apart annulariy, one of said tongues extending into said recess and having
two opposite sides engaging said recess sidewalls, respectively; and wherein each of said
reinforcing posts has two engagement slots formed respectively in said opposite ends
thereof, each of said engagement slots engaging an edge of a corresponding one of said

tongues within a corresponding one of said clamping grooves.
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According to another aspect of the present invention, a cylinder lock comprises: an
inner handle; an inner drive spindle connected to the inner handle; a latch retractor driven by
the inner drive spindle and adapted to retract a latch; a retractor case having inner and outer
cover plates, and a middle cage connected between the inner and outer cover plates and
'receiving the latch retractor, each of the inner and outer cover plates having a central hole,

and at least one radially extending tongue; and a housing receiving the retractor case ana
having an inner surface provided with at least one interlocking
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unit including a pair of interlocking elements that
are disposed in the inner surface and that are spaced
apart annularly. Each of the tongues extends between
and engages the 1nterlocking elements.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present
invention will become apparent 1in the following
detailed description of the preferred embodiments of
the 1invention, with reference to the accompanying
drawlings, 1in which:

Fig. 1 1s an exploded view of a cylinder lock
embodying the present invention;

Fig. 2 1s an exploded view showing in detail a drive
mechanism of the cylinder lock;

Fig. 3 1s the same view as Fig. 2 but omitting some
components of the drive mechanism;

Fig. 4 is an exploded view of the drive mechanism
but showing an retractor case in an assembled state;

Fig. 5 1s a sectional view taken along line 5-5 of
Fig. 4;

Fig. 6 1s anexplodedviewillustrating the mounting
of a shell and a rose assembly of the cylinder lock
on a door panel;

Fig. 7 1s a fragmentary sectional view showing that
the shell and the rose assembly are mounted on the door
panel;

F1g. 8 1s an exploded view showing the mounting of
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the shell and the rose assembly on the door panel in
an alternative fashion; and

Fi1g. 9 1s a fragmentary sectional view showing that
the shell and the rose assembly shown in Fig. 8 are
mounted on the door panel.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Figs. 1-5, there is shown a cylinder
lock embodying the present invention and including
inner and outer rose assemblies 4 and 5, inner and outer
handles 2 and 1, and a drive mechanism 6 connected to
the 1nner and outer handles 2 and 1.

The drive mechanism 6 includes a retractor case
61, a latch retractor 71, a positioner 72, two biasing
springs 73, two reinforcing posts 66, an inner drive
spindle 8, and an outer drive spindle 9. The retractor
case 61 1sdisposedwithina housing composed of a sleeve
62 and a shell 63.

The retractor case 61 has amiddle cage 64 connected
between inner and outer cover plates 65 and 67. The
middle cage 64 has upper and lower plates 644, and a
transverse plate 645 connected between the upper and
lower plates 644. Two positioning studs 643 are
providedon the transverse plate 645. Eachof the upper
and lower plates 644 has two opposite ends each of which
18 provided with a pair of hooks 641.

The 1nner cover plate 65 has a central hole 651,

two tongues 654 respectively and radially projecting
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at upper and lower ends of the inner cover plate 65,
and two pairs of notches 652. Each pair of the notches
652 are provided respectively on two sides of one of
the tongues 654. Each tongue 654 1s bifurcated to
define a clamping groove 653. The notches 652
respectively receive the hooks 641.

The outer cover plate 67 has a central hole 671,
two annularly spaced tongues 674 zrespectively and
radially projecting at upper and lower edges of the
outer cover plate 67, and two pair of notches 672. Each
palr of the notches 672 are respectively provided at
two sides of one of the tongues 674. The notches 672
respectively receive the hooks 641. Each tongue 674
is bifurcated to define a clamping groove 673.

The latch retractor 71 has a front end provided with
a puller 713 to move a latch element 32 of a latch unit
3. Arear end of the latch retractor 71 has a receiving
part 712. A bearing part 711 is disposed between the
receiving part 712 and the puller 713.

The positioner 72 is disposed in the receiving part
712 and has two protrusions 721. Each of the biasing
springs 73 has one end positioned to one of the
protrusions 721 and the other end positioned to one
of the positioning studs 643. The latch retractor 71
1s thus supported resiliently by the biasing springs
73 .

The outer drive spindle 9 has one end provided with
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two driving tabs 91 to abut against the bearing part
711 of the latch retractor 71. The other end of the
outer drive spindle 9 1s connected to the outer handle
1. A spring retainer 92 is provided in the outer drive
spindle 9 to engage a slot 12 in the outer handle 1
when the outer drive spindle 9 is inserted into a bore
11 of the outer handle 1. A ring 93 is sleeved around
the outer drive spindle 9.

The inner drive spindle 8 has one end provided with
two driving tabs 81 to abut against the bearing part
711 of the latch retractor 71. The other end of the
inner drive spindle 8 is connected to the inner handle
2. The inner drive spindle 8 further has a spring
retainer 82 to engage a slot 22 formed in the inner
handle 2 when the inner drive spindle 8 is inserted
intoabore2l of the inner handle2. Aring83issleeved
around the 1nner drive spindle 8.

The sleeve 62 1s substantially cylindrical, and has
a central bore 623 for insertion of the outer drive
spindle 9. An annular flange 624 projects from one end
of the sleeve 62. The annular flange 624 is notched
radially at two diametrically opposite positions
thereof to form two clamping notches 621 which are
alignedwith the clamping grooves 673 of the outer cover
plate 67. Four engaging holes 622 are further provided
1n the annular flange 624 to connect the hooks 641 of

the upper and lower plates 644. Each hook 641 extends
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through the corresponding engaging hole 622 and 1s bent
so that the sleeve 62 1s fixed to the retractor case
61.

Thereinforcingposts 66 aredisposedwithinthe shell
63, and extend across the middle cage 64 and the inner
and outer cover plates 65, 67. Each reinforcing post
66 has two opposite ends respectively clamped by the
clamping holes 653, 673 of the inner and outer cover
plates 65, 67. Each reinforcing post 66 further has
an 1nternal screw hole 663, and first and second
engagement slots 66l and 662 1nthe opposite ends thereof.
The first engagement slot 661 of each reinforcing post
66 engages the corresponding tongue 654 within the
corresponding clamping groove 653. The second
engagement slot 662 of each reinforcing post 66 engages
the corresponding tongue 674 within the corresponding
clamping groove 673 and also engages the annular flange
624 within the corresponding notch 621.

The shell 63 1ncludes an enlarged tubular section
630 receiving the middle cage 64 and the inner and outer
cover plates 65, 67 of the retractor case 61, a
constricted tubular section 634, and an annular
shoulder 631 formed between the enlarged and
constricted tubular sections 630 and 634. The annular
shoulder 631 1is formed with four apertures 632 and two
passage holes 633. The reinforcing posts 66 extend

through the passage holes 633, respectively. The inner



10

15

20

25

CA 02626410 2008-03-19

drive spindle 8 extends into the retractor case 61

through the constricted tubular section 634 and

connects the latch retractor 71.

The enlarged tubular section 630 further has two
annularly spaced interlocking units 636 to interlock
with the retractor case 61 so as to prevent relative
rotational movements of the shell 63 and the retractor
case 61, thereby improving the structural integrity
of the cylinder lock and increasing the resistance to
torsional, tension and compressive stresses. In this
embodiment, the interlocking units 636 are provided
on an inner surface of the enlarged tubular section
630 at two diametrically opposite positions.

As best shown in Fig. 5, each interlocking unit 636
includes a pair of axially extending recess sidewalls
6361 that are spaced apart annularly and that define
a recess 6360 extending axially in the inner surface
of the enlarged tubular section 630. The palired recess
sidewalls 6361 serve as a palr of interlocking elements
to engage two opposite sides of one tongue 654 and one

tongue 674. Each recess 6360 receives one of the

tongues 654 and one of the tongues 674 so that both

of the tongues 654, 674 extend between and engage one

palr of the recess sidewalls 6361.

To provide the recess 6360, the i1nner surface of
the enlarged tubular section 630 1s recessed to form

the recesses 6360. Preferably, the enlarged tubular
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section 630 is bent such that the outer surface of the
enlarged tubular section 630 projects outwardly where
the 1nner surface thereof 1is recessed. Therefore, the
enlarged tubular section 630 has two protruding parts
637 that project outwardly at two diametrically
opposite positions.

Alternatively, each interlocking unit 636 may have
two pairs of protrusions (not shown) which are aligned
axlially. Eachpair of the protrusions are spaced apart
annularly and project from the inner surface of the
enlarged tubular section 630. One pair of the
protrusions may engage one of the tongues 654, and the
other pair of the protrusions may engage one of the
tongues 674.

In operation, the outer or inner handle 1, 2 may be
rotated to turn the outer or inner drive spindle 9,
8 which i1n turn will drive the latch retractor 71 to
retract the latch 32 of the latch unit 3. During the
operation of the cylinder lock, the outer drive spindle
9, the middle cage 64 and the outer cover plate 67 are
the components which are most likely to be damaged.
Due to the interlocking of the tongues 654, 674 of the
inner andouter coverplates 65, 67withthe interlocking
units 636 of the shell 63, the entire structure of the
cylinder lock is strengthened, and the resistance of
the cylinder lock to torsional, tensile and compressive

stressegs 1s improved.
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Referring to Figures 6-7, there is shown a door panel
10 for mounting the cylinder lock of the preferred
embodiment therein. The dooxr panel 10 has a latch hole
101, a lock hole 102, and two positioning holes 103.
The inner rose assembly 4 includes a rose disc 41 with
a middle hole 411, and a rose cover 42 with a middle
hole 421.

The rose disc 41 further has inner and outer annular
sections 4101 and 4102. The inner annular section 4101
extends betweenthemiddlehole 41l alnd the outer annular
section 4102. The outer annular section 4102 extends
outwardly fromand 1s disposed around the inner annular
section 4101. A plurality of prongs 414 project
axially from the rose disc 41 1n a direction away from
the rose cover 42, 1.e. toward the enlarged tubular
section 630. The prongs 414 are spaced apart fromeach
other along a connection between the i1nner and outer
annular sections 4101, 4102. The outer annular section
4102 has two annularly spaced apart positioning holes
413, and two positioning elements 43 to position the
rose disc 41 to the door panel 10.

Specifically, the positioning holes 413 are
provided at two diametrically opposite positions of
the outer annular section 4102. The positioning

elements 43 respectivelyextend throughthepositioning

holes 413 and are 1inserted 1nto the respective

positioning holes 103 in the door panel 10. Each
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positioning element 43 has first, second and third
sections 431, 432, 433, and aguide end 434. The second
section 432 18 larger 1n cross section than the first
section 431, and the third section 433 18 gmaller in

Cross section than the second section 432.

The outer annular section 4101 further has two
indented parts 415 which are indented at an inner side
of the rose disc 41 and at two diametrically opposite
positions. The positioning holes 413 are provided
respectively in the indented parts 415. The inner
annular section 4101 and the indented parts 415 project
outwardly at an outer side of the rose disc 41 that
faces the rose cover 42, and are indented at the inner
side of the rose disc 41. The indented parts 415 and
the 1nner annular section 4101 are flushwith each other
at the 1nner and outer sides of the rose disc 41.

The i1nner annular section 4101 of the rose disc 41
has two fastening holes 412 respectively aligned with

the passage holes 633 in the annular shoulder 631 of

the shell 63. Two fasteners 44 are provided to couple

the rose disc 41 to the shell 63 and to the retractor

case 61.

Preferably, the fasteningholes 412 arealignedwith
the positioning holes 413 and the center of the middle
hole 411 of the rose disc 41 along a diametral line.

To 1install the cylinder lock on the door panel 10,

the shell 63 1s inserted into the lock hole 102, the
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rose disc 41 and the rose cover 42 are disposed around
the constricted tubular section 634 of the shell 63,
and the prongs 414 are fitted in the lock hole 102.

The guide ends 434 of the positioning elements 43
are used to guide the 1insertion of the positioning
elements 43 into the positioning holes 103. After
insertion of the positioning elements 43, the first
sections 431 extend 1in the respective positioning holes
103 1n the door panel 10, the second sections 432 are
recelved 1n the respective indented parts 415, and the
third sections 433 extend through the respective
positioning holes 413.

When the fasteners 44 are inserted threadedly into
the respective reinforcing posts 66 by passing the same
through the respective passage holes 633 and the
regpective fastening holes 412, the rose disc 41 is
fastened to the shell 63 and the retractor case 61.

Referring to Figures 8 and 9, when the door panel
10 1s not provided with the positioning holes 103 shown
in Figure 6, the positioning elements 43 (see Figure
6) may be replaced with a pair of self-tapping screws
45 which can itself cut into the door panel 10 so as
to be fixed therein.

It 1s worth mentioning that, after the cylinder
lock of the present invention is mounted on a door panel
as shown in Figures 7 and 9, the protruding parts 637

cf the enlarged tubular section 630 project towards
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the inner wall surface of the lock hole 102 at top and bottom sides of the lock hole 102. As

such, drooping or downward tilting of the inner and outer handles 2, 1 can be alleviated or
even eliminated.
The scope of the claims should not be limited by the preferred embodiments set forth

in the examples, but should be given the broadest interpretation consistent with the
description as a whole.
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CLAIM

1. A cylinder lock comprising:

an inner handle;

an inner drive spindle connected to said inner handle; -

an outer handle;

an outer drive spindle connected to said outer handle;

a latch retractor driven by said inner or outer drive spindle and adapted to retract a
latch;

a retractor case having inner and outer cover plates, and a middle cage connected
between said inner and outer cover plates and receiving said latch retractor, each of said
inner and outer cover plates having a central hole, and two radially extending and annularly
spaced tongues, each of said tongues ;)f said inner and outer cover plates being bifuréated
to define a clamping groove therein:

a shell having an enlarged tubular section, a constricted tubular section, and an
annular shoulder formed between said enlarged and constricted tubular sections and
adjacent said inner cover plate, said enlarged tubular section receiving said retractor case,
said annular shoulder having two passage holes; and

two annularly spaced reinforcing posts which are disposed inside said enlarged
tubular section across said middle cage and said inner and outer cover plates and each of
which has two opposite ends, said opposite ends of said reinforcing posts being respectively
clamped by said clamping grooves of said tongues, said reinforcing posts respectively being
aligned with said passage holes;

wherein an inner surface of said enlarged tubular section is recessed to form at least
two annularly spaced recesses that extend axially of said enlarged tubular section, each of
said recesses being confined by two axially extending recess sidewalls that are spaced apart
annularly, each of said tongues extending into a respective cne of said recesses and hairing
two opposite sides engaging said recess sidewalls of said one of said recesses; and

whereln each of said reinforcing posts has two engagement slots formed respectively
in said opposite ends thereof, each of said engagement slots of each of said reinforcing
posts engaging an edge of a corresponding one of said tongues within a corresponding one

of said clamping grooves.
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2. The cylinder lock of Claim 1, wherein said enlarged tubutar section further has
an outer surface opposite to said inner surface and said outer surface projects outwardly
where said inner surface is recessed, thus forming a protruding part.

3. The cylinder lock of Claim 1, further comprising two fasteners, and a rose disc
disposed around said constricted tubular section and having a middle hole, and two
fastening holes, said fasteners extending respectively through said fastening holes and
inserted threadedly and respectively into said reinforcing posts.

4. The cylinder lock of Claim 3, wherein said rose disc further has inner and
outer annular sections, and a plurality of prongs, said inner annular section extending
between said middle hole and said outer annular section, said outer annular section
extending outwardly from said inner annular section, said prongs projecting axially from said
rose disc in a direction toward said enlarged tubular section and being spaced apart
annularly from each other along a connection between said inner and outer annular
sections.

d. The cylinder lock of Claim 4, further comprising two positioning elements, said
outer annular section having two positioning holes, said positioning elements respectively
extending through said positioning holes, said fastening -holes being formed in said inner
annular section; said positioning and fastening holes being aligned along a diametral line.

6. The cylinder lock of Claim 5, wherein said rose disc further has an inner side
facing said enlarged tubular section, and an outer side opposite fo said inner side, said outer
annular section further having two indented parts which are indented at said inner side, said
positioning holes being provided respectively in said indented parts.

7. The cylinder lock of Claim 6, wherein each of said positioning elemenis has
first, second and third sections, said second section being formed between said first and
third sections, said first section being adapted o be received in a panel, said second section
being larger in cross section than that of said first section and received in one of said
indented parts, said third section being smaller in cross section than that of said second

section and extending into one of said positioning holes.
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