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LOCKSET MECHANISM HAVING A SEMI-PERMANENT
MECHANICAL CONNECTION

BACKGROUND AND SUMMARY OF THE INVENTION

This invention relates generally to a lockset mechanism for a door assembly, and
more specifically to a means and method for establishing a semi-permanent mechanical
10 connection between the interior and exterior cylinder assemblies of a lockset mechanism.
In conventional locksets, the interconnection between the interior and exterior
rose assemblies is established by the use of threaded fasteners. The extenor rose
assembly typically includes two intemally threaded bosses which align with two apertures
formed on the interior rose assembly. Standard machine screws are inserted into the
15  interior rose apertures and are brought into alignment with and threadingly engage the
threaded bosses formed on the exterior rose assembly. Tightening the screws closes the
interior and exterior roses toward each othcr, thereby trapping the door therebetween. A |

typical lockset of the type described above is illustrated in Figure 1.
There are numerous disadvantages to this conventional method of establishing a
20 semi-permanent mechanical connection between the interior and exterior rose assemblies
of the lockset. In particular the access to the screw heads may be partially concealed
behind the door knob making manipulation awkward. In addition, the screws typically
used for this purpose are relatively long (often 1 inch or more in total length) to permit a
single lockset to accommodate doors of varying thicknesses, typically in the range of 1 to
25 1 inch door thicknesses. The length of the screws requires that the screws be turned many
| times when the lockset is being installed on thinner doors, thereby reducing the speed of
installation. Furthefmore, the bosses must be internally threaded deeply enough to
accommodate the length of the screws when the lockset mechanism is installed on thinner
doors. Such deep internally threaded features are difficult to produce in high volume and

30 add to the cost of manufacture.
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The use of conventional machine screws in the installation of the lockset requires
that the installer have an appropriate tools available to drive the screws. The use of such
tools 1n connection with the awkward access to the screw heads due to concealment by
the door knob creates significant risk of cosmetic damage to the interior rose should the
tool slip off the screw head. If such damage occurs, the installer may be required to
remove and replace the interior rose and knob assembly, particularly in new construction
applications. Moreover, the risk of cosmetic damage also discourages the use of power
dnivers, thereby further reducing the speed of installation.

In some lockset applications, particularly locksets with lever handles, it is
desirable to have a torque spring associated with each of the interior and exterior
knob/handle and rose assemblies which operate independently on the respective knob or
handle. The use of two torque springs provides redundancy in the lockset, and also
prevents sagging which may occur when handles are left unsprung. A previously
unrecognized problem with the use of dual independent torque springs is that the
Interconnection of the spring between the rose and knob assemblies prevents the free
rotation of the rose with respect to the knob or handle. In conjunction with the present
invention, this problem prevents the use of dual independent torque springs on a lockset
mechanism having a means for quick and tool-free installation thereof.

Therefore, 1t 1s an object of the present invention to provide a means and method
ot establishing a semi-permanent mechanical connection between the interior and exterior
rose assemblies of a lockset which does not require the use of machine screws or similar
threaded fasteners, but which can still accommodate doors of varying thicknesses,
particularly in the range of 1 3/8 inch to 1 3/4 inch.

It 1s another object of the present invention to provide a means and method of
establishing a semi-permanent connection between the interior and exterior rose
assemblies of a lockset which does not require the use of tools for installation, while still
permitting easy un-installation and reuse with a minimum of tools.

It 1s a further object of the present invention to provide a means and method of
establishing a semi-permanent mechanical connection between the interior and exterior
rose assemblies of a lockset which permits very rapid installation.

[t 1s an additional object of the present invention to provide dual independent
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torque springs in connection with such a quick install lockset mechanism.

It 1s yet another object of the present invention to provide a lockset mechanism
having features for facilitating proper alignment of the interior and exterior rose
assemblies during 1nstallation.

5 It 1s still a further object of the present invention to provide a lockset mechanism
having a turnpiece guide for facilitating proper alignment of the lock mechanism during
installation.

These and other objects, features and advantages of the present invention will
become apparent from the following description when viewed in accordance with the

10 accompanying drawings and appended claims.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s an exploded perspective view of a conventional lockset mechanism;

Figure 2 1s an exploded perspective view of a lockset mechanism in accordance
with a preferred embodiment of the present invention;

15 Figure 3 1s a perspective view illustrating the exterior cylinder assembly and the
mounting plate;

Figure 4 1s a perspective view of the interior cylinder assembly;

Figure 5 1s a detailed illustration of the threaded fastener used to secure the
mounting plate to the exterior cylinder assembly;

20 Figure 6 1s a detailed illustration of the lockset mechanism mounting plate;

Figure 7 1s a detailed illustration of the lockset mechanism interior cylinder
sleeve;

Figure 8 1s a detailed 1llustration of the lockset mechanism turnpiece guide;

Figure 9 1s a detailed 1llustration of the lockset mechanism torque spring housing;

25 Figure 10 1s a detailed illustration of the lockset mechanism locking blade;

Figure 11 is a detailed illustration of the lockset mechanism interior liner;

Figure 12 1s a detailed illustration of the lockset mechanism rose cover;

Figure 13 is a cutaway perspective view of the lockset mechanism in an
assembled state;

30 Figure 14 is a cross-sectional view illustrating the interior cylinder assembly with

the turnpiece guide located in an engaged position;
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Figure 15 1s a cross-sectional view illustrating the interior cylinder assembly with
the turnpiece guide displaced to a disengaged position:;

Figure 16 1s a plan view of the interior cylinder assembly showing the locking
blade 1n an unlocked position relative to the interior liner;

Figure 17 1s similar to Figure 16 but illustrating the locking blade in a locked
position relative to the interior liner;

Figure 18 1s a detailed illustration of a removal catch used in an alternate
embodiment of the present invention;

Figure 19 is a plan view of a interior cylinder assembly of the alternate
embodiment showing the locking blade in a locked position relative to the interior liner:
and

Figure 20 1s similar to Figure 19 but illustrating the locking blade in an unlocked
position relative to the interior liner.

DETAILED DESCRIPTION OF THE INVENTION

T'he present invention is directed to a lockset mechanism which may be readily
secured to door assemblies having various thicknesses which has certain design features
to facilitate proper alignment of the lockset mechanism and rapid assembly and
installation thereof. In accordance with a preferred embodiment of the present invention,
lockset mechanism 20 includes exterior cylinder assembly 22, mounting plate 24, interior
cylinder assembly 26 and latch bolt 28. For purposes of the present disclosure, it is
understood that the door D has a first bore B formed therethrough into which lockset
mechanism 20 is installed and a second bore (not shown) into which latch bolt 28 is
installed as best understood from Figure 3.

Extenior cylinder assembly 22 has a pair of stems 30 extending axially therefrom
which are adapted to receive screws 32 for providing a location onto which mounting
plate 24 may be releasably secured. As best seen in Figure 3, exterior cylinder assembly
22 18 loaded from the exterior side of door D such that stem 30 and half-round 34 extend
through latch bolt 28. Screw 32 has threaded shank portion 32a and an enlarged head
portion 32b with a serrated surface 33a which tightens onto and bites into mounting plate
24 to provided a positive locked coupling between mounting plate 24 and exterior

cylinder assembly 22 as best seen in Figure 5. Mounting plate 24 has a circumferential
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flange 36 formed thereon which transitions into cup portion 38 and is adapted to be

received n bore B formed of door D. A pair of keyhole slots 40 are defined by opening
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42 and channel 44 formed in mounting plate 24 and receives screws 32 extending from
stem 30.

Mounting plate 24 may be pre-positioned such that screws 32 pass through
opening 42 and are able to move into channel 44 upon rotation of mounting plate 24.
Screws 32 may then be tightened for releasably coupling mounting plate 24 to exterior
cylinder assembly 22 with door D clamped therebetween as best seen in Figure 3. The
design of extertor cylinder assembly 22 is such that doors of varying thicknesses may be
accommodated by the length of screws 32.

Interior cylinder assembly 26 includes torque spring mechanism 46 secured to
cylindrical sleeve 48 by retaining rings 50. Cylindrical sleeve 48 is received within and
rotatably supported by aperture 52 formed in interior liner 54. Rose cover 56 has a pair
of dimples 57 formed therein for securing rose cover 56 to an outer surface of interior
liner 54 as best seen in Figure 12. Knob assembly 58 is operably coupled to sleeve 48 for
rotation therewith. Locking blade 60 is releasably secured to interior liner 54 and
provides means for interconnecting interior cylinder assembly 26 with mounting plate 24
as turther described herein.

With particular reference to Figures 4 and 7, interior cylinder assembly 26 is
provided with certain alignment features which facilitate the proper orientation and
alignment of various components of lockset mechanism 20. More specifically, blocking
feature 62 1s formed on an interior surface of cylindrical sleeve 48 which prevents
rotational misalignment of exterior cylinder assembly 22 and more specifically half-round
34. In this manner, blocking feature 62 prohibits insertion of half-round 34 along the left-
hand intenior face of sleeve 48 as viewed in Figure 4. Cylindrical sleeve 48 is further
provided with a tapered leading surface 64 for facilitating alignment of interior cylinder
assembly 26 and more specifically interior sleeve 48 within the central aperture 66 formed
in mounting plate 24. Guide posts 68 extend axially inwardly from an interior surface of
interior liner 54 and rotationally align interior cylinder assembly 26 with respect to
mounting plate 24. More specifically, mounting plate 24 has a pair of slots 70 formed

therein which are adapted to receive guides 68 formed on interior liner 54. The leading
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edge of guides 68 are also tapered to facilitate proper alignment thereof. In this manner,
Interior cylinder assembly 26 may be quickly and easily aligned with and installed onto
mounting plate 24.

Lockset mechanism 20 may be readily adapted to provide a locking function in
apphications such as entry doors and privacy doors. In these applications, a lock cylinder
71 1s operably coupled through lockset mechanism 20 in a conventional manner. With
specific reference to Figure 13, lockset mechanism 20 includes full-round 72 which is
operably coupled at one end to a lock cylinder 71 and which extends axially mwardly
toward interior assembly 26. Interior cylinder assembly 26 includes turnpiece 74 having
turnpiece shaft 76 extending axially toward exterior cylinder assembly 22. When
properly installed, turnpiece shaft 76 is received within a blind bore 78 formed in full-
round 72 for co-rotation. One skilled in the art will readily recognize that proper
alignment must be achieved between turnpiece 74 and full-round 72 to provide for proper

stallation of lockset mechanism 20.

Intenior sleeve 48 is adapted to receive turnpiece guide 80 which cooperates with
turnpiece 74 for assuring proper axial and rotational alignment with full-round 72. With
particular reference to Figure 8, turnpiece guide 80 includes shank portion 82 having
throughbore 84 formed therethrough which is adapted to receive turnpiece shaft 76. The
shank portion 82 of turnpiece guide 80 may further be provided with a chamfered or
tapered face 83 to prevent interference between turnpiece guide 80 and half-round 34
during installation of interior assembly 26. Head portion 86 of turnpiece guide 80
cooperates with interior sleeve 48 to maintain the alignment of turnpiece 74 in proper
ortentation when lockset mechanism 20 is in an unassembled state. A compliant member
87 1s formed on head portion 86 which allows turnpiece guide 80 to be loaded from the
end adjacent mounting plate 24. Compliant member 87 is urged radially inwardly as
turnpiece guide 80 is pushed through bore 84 of interior sleeve 48 and then Springs
radially outwardly once of head portion 86 is aligned with a rear surface 90 of interior
sleeve 48.

Once so assembled the perimeter surface 92 of turnpiece guide 80 which has
asymmetric configured on is located within the interior surfaces 94 of interior sleeve 48,

thereby preventing turnpiece 74 from rotating such that turnpiece shaft 76 is aligned with
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full-round 72. As interior assembly 26 is positioned over mounting plate 24, full-round
72 axially displaces turnpiece guide 80 along turnpiece shaft 76, thereby disengaging
perimeter surface 92 of tumpiece guide 80 from interior surface 94 of interior sleeve 48 as
best seen in Figures 14 and 15. The axial displacement of turnpiece guide 80 allows
tunpiece 74 at turnpiece guide 80 to freely rotate and operate the lock cylinder 71 of
lockset mechanism 20 via full round 72.

A biasing spring 96 is incorporated into interior assembly 26 for axially biasing
turnpiece guide 80 towards interior sleeve 48 such that subsequent disassembly of lockset
mechanism 20 urges turnpiece guide 80 from the disengaged position towards the
engaged position.

With reference again to Figures 2-17, locking blade 60 is disposed within interior
liner 54 and provides a mating surface which engages a plurality of teeth 98 formed on
mounting plate 24 for releasably securing interior assembly 26 onto mounting plate 24.
Locking blade 60 is appropriately positioned and retained within interior liner 54 by a
plurality of retaining teeth 100 extending radially inwardly from a circumferential flange
102 thereof. Interior liner 54 has an inner annular wall 104 for supporting locking blade
60 as best seen in Figure 11. A plurality of interference nubs 106 are disposed on the
edge of annular wall 104. Locking blade 60 is positioned within interior liner 26 such that
it 1s disposed between inner annular wall 104 and retaining teeth 100 as best seen in
Figures 4 and 13. Interference nubs 106 provide an interference fit to elastically deform
or bend locking blade 60 such that it is releasably secured by friction within interior liner
54. Interior liner 54 may further include a locating hub 108 for precisely positioning the
rotational orientation of locking blade 60 with respect to interior liner 54. To further
facilitate installation of locking blade 60 within interior liner 54, the bottom surface 110
of retaining teeth 100 may be beveled to provide a lead-in which accommodates relative
rotation of locking blade 60 with respect to interior liner 54 into the appropriate position.
Locking blade 60 is rotatably positionable relative to interior liner 54 between an
unlocked position as illustrated in Figure 16 and a locked position as illustrated in Figure
17.

Likewise, mounting plate 24 is provided with a plurality of retaining teeth 98

formed on annular wall 104 and extending radially inwardly as best seen in Figures 3 and
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6. Retaining teeth 98 are adapted to be received within opening 112 formed in locking
blade 60 to releasably couple interior cylinder assembly 26 to mounting plate 24. Ramp
portions 116 may be formed on the circumference of locking blade 60 for further
facilitating engagement of locking blade 60 with mounting plate 24.

Torque spring mechanism 46 provides a dual function of providing a rotational
biasing force for urging knob assembly 58 into the locked position, and also providing
means for selectively rotating locking blade 60 between the unlocked position and the
locked position. More specifically, torque spring mechanism 46 includes torque spring
housing 118 which is operably coupled to interior sleeve 48 for rotation therewith.
lorque spring 120 is operably coupled between torque spring housing 118 and interior
liner 54 to generate the aforementioned biasing force. Torque spring housing 118 also
has a pair of legs 122 extending axially therefrom which are disposed in a central aperture
124 formed 1n locking blade 60. A pair of tabs 126 formed on locking blade 60 extend
radially inwardly and are adapted to selectively engage legs 122 formed on torque spring
housing 118. More specifically, rotation of knob assembly 58 with respect to interior
liner 54 rotates legs 122 into engagement with tabs 126 for providing driving rotation of
locking blade 60 relative to interior liner 54. In this manner, locking blade 60 may be
rotated 1n a counter-clockwise direction from an unlocked position (as shown in Figure
16) wherein openings 112 formed in locking blade 60 are axially aligned with retaining
teeth 98 of mounting plate 24 to a locked position (as shown in Figure 17) wherein the
locking blade releasably secures the interior cylinder assembly 26 to the mounting plate
24.  Once locking blade 60 is located in a locked position, knob assembly 58 is free to
rotate.

In the preferred embodiment of the present invention, locking blade 60 is provided
with a pair of arms 128 extending outwardly therefrom as best seen in F 1gures 10 and 16-
17. Notch 130 is formed in arms 128 for engaging a flat object such as a screwdriver to
permit counter rotation of the locking blade. Likewise, relief 132 is formed in annular
wall 104 of interior liner 54 to provide access to the arms 128.

In an alternate embodiment of the present invention, a more complex removal
mechanism is provided. With particular reference to Figures 18-20, interior cylinder

assembly 26' 1s provided with a removal catch 136 which permits disassembly of interior
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cyhinder assembly 26' from mounting plate 24. Removal catch 136 is retained by locking
blade 60" and 1s positionable to operably engage a tab 118a’ torque spring housing 118’
whereby counter-rotation of the knob assembly will permit rotation of locking blade 60’
such that retaining teeth 98 of mounting plate 24 disengage locking blade 60'. As best
seen 1n Figure 18, removal catch 136 includes arcuate support member 138 which is
configured to abut annular wall 104 formed on interior liner 54. Removal catch 136
further includes pawl member 140 having tooth 142 formed on an end thereof and axle
portion 144 adapted to be received within hemispherical slot 146 formed in locking blade
60". Torque spring housing 118' is formed with arm 150 extending radially outwardly
therefrom which selectively engages tooth 142 of release catch 136 when biased radially
inwardly. Once tooth 142 engages arm 150 the torque spring housing 118’ is rotationally
coupled to locking blade 60’ such that rotation of the knob assembly will rotate locking
blade 60°.

With continued reference to Figures 2-17, the assembly and installation of the
preterred embodiment of the present invention will now be described. In accordance with
such assembly, it 1s assumed that latch bolt 28 has already been installed onto door D.
Initially, exterior chassis assembly 22 is inserted through bore B formed in door D. Half-
round 34 and stems 30 will pass through latch bolt 28. Mounting plate 24 is appropriately
positioned such that screws 32 pass through openings 42 formed in mounting plate 24.
Mounting plate 24 1s then rotated, thereby positioning the shank portion 32a of screws 32
into channels 44 of mounting plate 24. Exterior chassis assembly 22 may then be
adequately secured to door D by tightening screws 32. As presently preferred, screws 32
need only be rotated a few turns since the position of the screws 32 with respect to
exterior chassis assembly 22 have been pre-positioned to a pre-set depth depending on a
predetermined door thickness based on the function of the lockset, i.e., entry, privacy,
passage, classroom, vestibule, ezc.

Next, mterior chassis assembly 26 is installed onto mounting plate 24. In this
regard, tapered portion 64 formed on sleeve 48 is inserted into aperture 52 formed in
mounting plate 24, and guide posts 68 are inserted into slot 70 formed in mounting plate
24. Interior chassis assembly 26 is axially positioned until retaining teeth 98 of mounting

plate 24 are received within opening 112 formed in locking blade 60. This axial
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movement of interior chassis assembly 26 causes full-round 72 to engage shank portion
82 on turnpiece guide 80. Further axial positioning of interior chassis assembly' 26
relative to exterior chassis assembly 22 urges turnpiece guide 80 out of engagement from
interior sleeve 48 as best seen in Figures 13-15. In this manner, turnpiece 74 1s
appropriately aligned with full-round 72 and operably coupled to locking mechanism 71
associated with lockset mechanism 20.

Once 1nterior chassis assembly 26 is positioned in the appropriate axial location
relative to mounting plate 24, knob assembly 58 may be rotated in a clockwise direction
(as far as it will rotate) causing interior sleeve 48 and torque spring mechanism 116 to
rotate to a pomnt where legs 122 formed on torque spring housing 118 rotationally drive
tabs 126 formed on locking blade 60. In this manner, locking blade 60 is rotatably
positioned between retaining teeth 100 formed on interior liner 54 and retaining teeth 98
formed on mounting plate 24, thereby releasably securing the interior chassis assembly 26
to mounting plate 24. Once locking blade 60 is rotated into the locked position, knob
assembly 58 may be released to freely rotate in a conventional manner for operating latch
bolt 28.

As previously discussed, lockset mechanism 20 is adapted to permit removal of
the Interior chassis assembly 26 through manipulation of locking blade 60. More
specifically, to remove the interior cylinder assembly 26 from mounting plate 24, the
Interior rose cover 56 is removed from interior liner 54 by inserting a flat object such as a
screwdriver 1nto recess 152 and prying the rose cover 56 off interior liner 54. Once rose
cover 56 1s removed, the removal arms 130 formed on locking blade 60 are accessible
through relief 132 formed in interior liner 54 exposed. A flat object such as a screwdriver
may be inserted through the relief 132 and positioned in notch 132 so as to engage
removal arm 130. Pushing on the removal arms 130 causes locking blade 60 to rotate
backwards and ultimately aligning the teeth 98 of mounting plate 24 with the openings
112 1n locking blade 60. The biasing spring 96 causes the turnpiece guide 80 to return to
a position where the rear surface 88 of the turnpiece guide 80 is flush with the rear surface
90 of the cylindrical sleeve 48. Thus, the interior cylinder assembly 26 can be removed,
and all components associated with the interior cylinder assembly 26 will be returned to

their original position prior to installation.
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As previously discussed, lockset mechanism 20 may be adapted with an alternate
embodiment for removal mechanism 128 to permit removal of interior chassis assembly
26 upon actuation of removal catch 136. To initiate such disassembly, rose cover 56 is
popped oft from interior liner 54 by inserting a small flat object such as a screw driver
into recess 152 formed in an annular wall of rose cover 56, and prying rose cover 56 off to
expose mterior liner 54. Next, the small flat object may be inserted into relief 132 formed
in intertor liner 54 to engage and inwardly bias pawl 140 of removal catch 136. This
inwardly biasing action causes tooth 142 to move radially inwardly such that it is
positioned to engage arm 150 formed on torque spring housing 118. Once tooth 142
engages arm 150 knob assembly 58 is rotatably coupled to locking blade 60 which may
be counter-rotated to the unlocked position. At this point, rotating knob assembly 58
back to the neutral position will rotate locking blade 60 back to the unlocked position
wherein retaining teeth 98 formed on mounting plate 24 are able to pass through openings
12 on locking blade 60, thereby allowing disassembly of interior chassis assembly 26
from mounting plate 24.

While the present invention has been described with particular reference to
preferred embodiments of a lockset mechanism, one skilled in the art will recognize that
the present invention may be readily adapted to embodiments other than those described
with reference to the preferred embodiments. Furthermore, those skilled in the art will
readily recognize from the foregoing discussion and accompanying drawings and claims,
that changes, modifications and variations can be made in the present invention without

departing from the spirit and scope thereof as defined in the following claims.
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WHAT IS CLAIMED

1. A lockset mechanism comprising:
a first cylinder assembly having a first coupling member formed thereon;

a mounting plate interconnected to said first cylinder assembly by said first

coupling member, said mounting plate having a second coupling member formed

thereon;

a second cylinder assembly having a third coupling member formed thereon

and a handle assembly operably associated therewith; and

a locking member defining a first side facing said mounting plate and a second
side facing said second cylinder assembly, said second coupling member extending
away from said mounting plate and engaging said second side of said locking member
and said third coupling member extending away from said second cylinder assembly
and engaging said first side of said locking member such that said locking member is
interdisposed between said second coupling member and said third coupling member,
said locking member being rotatably positionable from an unlocked position wherein
said second cylinder assembly is uncoupled from said first cylinder assembly to a
locked position wherein said second cylinder assembly is coupled to said first cylinder

assembly.

2. The lockset mechanism of claim 1 further comprising a removal mechanism
operably associated with said locking member for counter-rotating said locking

member from said locked position to said unlocked position.

3. The lockset mechanism of claim 1, wherein the locking member further
includes an opening that receives said second coupling member and wherein said
second coupling member moves through said opening when said locking member

moves between the unlocked position and the locked position.

40238426.2
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