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MULTIPLE BACKSET LOCK

ABSTRACT OF THE DISCLOSURE

A multiple backset door lock assembly with a door
lock assembly 1in which a bolt 1is coupled to a bolt
extension saddle. The bolt extension saddle is provided
with two contoured slots, each slot being engagable by a
crank and pin assembly actuated either by a key or a
thumbturn.
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MULTIPLE BACKSET LOCK

FIELD OF THE INVENTION

This invention relates to door locks; more
particularly, the invention relates to a door lock assembly
which has multiple backsets to accommodate differing 1lock

bore locations typically encountered in the marketplace.

BACKGROUND AND OBJECTS OF THE INVENTION

As those skilled in the art will recognize,
"hackset" is the distance from the door edge in which a lock
assembly (including a bolt) is mounted, to the point where a
spindle, is rotated for extending and retracting the bolt.
The backset is measured along the axis of the bolt movement
and typical industry standards have established at least two
common distances, such as 2 3/8 inches and 2 3/4 inches. To
make a door lock assembly that can easily be adapted to at
least two standard backset distances, simple assembly by the
door lock manufacturer, and simple installation by the user,
are essential attributes.

It is therefore an object of the invention tO
provide a door lock and bolt assembly having as part thereof
at least two easily selectable backset dimensions and which
is simple, and reliable in operation.

It is another object of the invention to provide a
door lock assembly which is reliable in operation once
installed and which also exhibits a minimum number of moving
parts which simplifies both the construction and operation

thereof.

SUMMARY OF THE INVENTION

In accordance with one aspect of the invention, a door
lock assembly is provided in which an axially moving bolt 1is
provided with a bolt extension in the form of a saddle,
having depending skirts, on both sides of which uniquely
contoured slots are formed. The bolt extension saddle 1s
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axially guided, and rotationally (about it own axis) secured
by a housing guide which is affixed to a bolt housing. The
contoured slot, of which there is at least one, preferably
two or more, spaced along the axis of the bolt extension,
engage a crank pin which rotates with the movement of a key
or thumbturn to extend and retract the bolt. Because the
bolt is rigidly coupled to the bolt extension saddle, the
backset is selected by having the crank pin engage one of
the two longitudinally spaced, contoured slots. When the
crank pin engages, and moves, within one of the two slots
selected, rotation of the crank pin will cause the bolt to
extend, or retract, within its bolt housing.

Preferably, the contours of the slots can be
visualized by imagining them to be in the shape of a boot
having a shank, a heel, and a toe. When the bolt 1is
retracted, the crank pin will rest 1in the heel of the boot,
and when the bolt is fully extended, the crank pin will rest
in the toe of the boot.

In accordance with another aspect of the
invention, the bolt housing is provided with two lateral
apertures, which are adapted to be engaged by a spring
loaded ball bearing within the bolt so as to additionally
secure the bolt from movement within the bolt housing at the
extremes of its retracted and extended positions.

In accordance with yet another aspect of the
invention, the 1lock comprises both an inner and outer
assembly (that is inside the door and outside the door)
including facilities for registering the inside and outside
assemblies one to the other and keep them from rotation with
respect to one another to thereby facilitate easy and
relatively goof proof installation in the field.

In accordance with yet another aspect of the
invention, a "thumbturn only" embodiment of the invention 1is
disclosed in which a bar secures the crank and pin assembly

to the thumbturn housing assembly.
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In a yet further embodiment of the invention,
adapters are provided for installation of the door 1lock
assembly of the invention in doors that are thicker than
standard.

The foregoing and other objects, features and
advantages of the invention will Dbe apparent from the
following more particular description of a preferred
embodiment thereof, as illustrated in the accompanying

drawings, in which all like parts are identically numbered.

BRIEF DESCRIPTION OF THE DRAWINGS

the invention;

Fig. 2 is an exploded perspective view showing
other details of the door lock assembly in accordance with
the invention;

Fig. 3 1is an exploded perspective view, 1n
expanded scale, showing the cooperation between the rotating
pin and the slots in the bolt extension saddle in accordance
with the invention;

Fig. 4 is an exploded perspective view showing the
bolt housing, a bolt and bolt extension, and the housing
guide in accordance with the door lock assembly of the
invention;

Fig. 5 is another exploded perspective view
showing portions of a door lock assembly in accordance with
the invention; '

Fig. 6 1is a cross sectional end view o0f the
housing guide in a door lock assembly of the invention;

Fig. 7 is a cross sectional side view of the crank
and crank pin of a door lock assembly in accordance with the
invention;

Fig. 8 is an exploded perspective view of the door
lock mechanism but disclosing additional details, especially

parts along the axis of rotation of the crank for doors that



A ST

10

15

20

25

30

33

CA 02217392 1997-10-01

are thicker than standard. In this view only emphasized
parts, not previously shown or described, are numbered;

Fig. 9 is an exploded perspective view of the door
lock mechanism but disclosing additional details, especially
parts along the axis of rotation of the crank for doors that
are thicker than standard. In this view only emphasized
parts, not previously shown oOr described, are numbered;

Fig. 10 is an exploded perspective view of parts
of a door lock mechanism involving a "thumbturn-only"™
embodiment of the invention. In this view only emphasized
parts, not previously shown or described, are numbered;

Fig. 11 is an exploded perspective view of parts
of a door lock mechanism involving a double cylinder
embodiment of the invention. In this view only emphasized
parts, not previously shown or identified, are numbered; and

Fig. 12 is a cross-sectional view of an outside

housing cylinder with a slip ring.

DETAILED DESCRIPTION

As shown in Fig. 1, the door lock assembly in
accordance with the invention comprises a bolt assembly 28,
an outside assembly 10 (on one side of the door, not shown),
and an inside assembly 12. A tab 14 projects from the
inside assembly 12 and is adapted to mate with a projecting
member 16 having a slot 18 adapted to receive tab 14. A
friction fit insert 18a (made of some synthetic material,
such as polypropylene) retains tab 14 once tab 14 has been
inserted in slot 18 upon assembly of the assemblies 10 and
12.

A male tab 20 (coupled for rotation with a key 24
through an otherwise conventional mechanism, not shown) is
adapted to be inserted in a slot 22 of the inside assembly
12 so that rotation of either a key 24 or a thumbturn (not
shown) in Fig. 1 (but shown in Fig. 2 as element 52) will

cause rotation of the tab 20 about an axis B-B.
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Screws 26 are provided to secure the inside and
outside assemblies to the door. A bolt assembly, generally
indicated at 28, comprises a bolt housing 30 in which a bolt
32 is adapted to move axially along its own length. Rigidly
fastened to the bolt 32 is a bolt extension 34 1in the form
of a saddle having dependent lateral skirts 34a and 34b, as
shown in Figs. 1 and 3.

Each of the saddle skirts 34a and 34b have
contoured slots 36 formed therein in which a portion 36a can
be characterized as the shank of a boot, and in which there
is also formed a toe 36b and a heel 36cC. Note that the
bottom elevation of the (in side view) toe 36b is lower than
the bottom elevation of the heel 36c.

A housing guide 38 is adapted to be fitted into a
slot 30c of bolt housing 30 so that, once inserted 1in
housing 30, it is adapted to guide the bolt extension saddle
34 for axial movement in the bolt housing 30 along axis C-C.
It is noted that axis B-B is transverse to axis C-C. The
housing guide 38 is provided in its nether portion with two
cutouts 38a for the mounting screws 26 and also exhibits a
ledge 38b on which the bolt extension saddle 34 rides while
it is axially moved to retract or extend the bolt 32.

A bolt plate 40 has apertures 42 and a bore 44 for
passage of the bolt 32 between its extended and retracted
positions. Screws 46 fasten the plate 40 (and the 1lock
assembly as will be later described) with respect to the
edges of the door. An otherwise conventional adaptor ring A
ensures that the outside lock assembly 10 will fit into the
appropriate door lock bore size.

With reference now particularly to Figure 2, there
is shown a door D and the inside and outside assemblies 10
and 1l2. Coupled for rotation by either a key 24 or a
thumbturn 52 to tab 20 is a crank 48 having a crank pin 50

connected for rotation therewith.
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Furthermore, the crank 48 1s secured
longitudinally along tab 20 by a removable retainer 51. A
leaf spring 10b extends beneath the crank 48 and retainer
51, which fit together and have two flats that act as a cam,
to prevent rotational slop of the crank 48 when the door
lock is actuated. The retainer has a 1lip on the lower
outside edge to keep the spring 1n place.

As further shown in Fig. 2, the inside assembly 12
has formed therein two bores 12a (of which only one 1is
shown) which receive the fastening screws 26 for assembly of
the lock in a door D. A leaf spring 12b is also attached to
the inside assembly 12 to serve a similar function as leaf
spring 10b on the outside assembly 10, i.e. to prevent
rotational free play in the rotating slot mechanism 22.

With reference to Fig. 3, there 1s shown an
enlarged view illustrating the bolt extension saddle 34
having formed on both sides thereof depending skirts 34a and
34b. Two identical slots 36 are formed in guide 34 which
are in the form of a boot having a shank 36a, a toe 36b and
a heel 36¢c. Crank pin 50 will project through the depending
skirts 34a and 34b and ride in the slots 36 formed therein.
when the bolt 32 is fully retracted, crank pin 50 will rest
against the contours of the heel 36c of bolt extension
saddle 34. When the bolt 32 is fully extended, crank pin 50
will rest in the toe 36b of the slot 36. Note that in this
resting place of the fully extended bolt, pin 50 rest in
such a position that any attempted backward movement of the
bolt assembly will fully ledge pin 50 in between the toe
slot 36b, and the housing guide tabs 38c. Thus, the
configuration of slot 36 additionally secures the pin and
bolt assembly from further motion.

Reference to Fig. 4 shows the bolt 32 having
rigidly fastened thereto the bolt extension saddle 34. Both
slip within the housing 30 which 1is provided with two
lateral openings 30a and 30b. A spring loaded ball bearing
54 in bolt 32 will engage aperture 30a when the Dbolt
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assembly is fully retracted and aperture 30b when the bolt
is fully extended. The cooperation between spring loaded
ball bearing 54 and apertures 30a and 30b thus 1insure
further stability of bolt 1location and prevention of
unnecessary movement when the bolt is fully retracted or
extended. A slot 30c provides clearance for assembling bolt
extension saddle 34 into bolt housing 30.

The shape of the boot is such that it pushes the
pin down into the housing guide tabs to lock the bolt in the
extended or retracted position.

As also shown in Fig. 4, the housing guide 38 1is
provided with semi-circular cutouts 38a so that the screws
26 (shown in Fig. 1) can pass therethrough to secure the
inside assembly 12 to the outside 10 with each other and the
door D, the latter shown in Fig. 2. The cutouts 38a,
prevent the bolt assembly from coming out of the door when
the screws 26 are 1installed.

As also further shown in Fig. 4, the housing guide
38 is a separate piece adapted to fit within a vertical slot
30d of the innermost end of bolt housing 30. Once the
housing guide 38 is inserted in slot 304, the housing guide
will keep the bolt 32 from rotation about its longitudinal
axis and will also guide the bolt extension saddle 34
axially along its ledges 38b, shown more particularly 1in
Fig. 6.

As shown in Fig. 7, the crank 48 has projecting
therethrough a crank pin 50 having an extended portion 50a
for engaging ledge l1l0a (shown in Fig. 2) to limit rotation
of the crank 48 about its rotational axis. A similar 1ledge
10a (not shown) formed on the outside assembly 10 prevents
rotation beyond a certain point in the clockwise direction
(as shown in Fig. 2).

As further shown in Fig. 5, a retainer plate 56 1s
shown so as to receive the bolt housing 30 and locate 1it
with respect to the edge of the door when the entire 1lock
assembly is fully installed in a door.
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With respect to Figure 8, it shows various parts
of the door lock mechanism according to the invention, with
special attention to a crank spacer 82 which serves to space
the previously identified crank and pin upon the male tab
20. This crank spacer 82 is efficacious for spacing the
crank and pin further along the male tab 20 when a door
thicker than standard is involved in the installation of a
lock.

Figure 9 also shows a thick door adapter 9.2
cooperating with the tab 14 to extend the reach thereof when
a door thicker than standard calls for a lock installation.

With reference to Fig. 10, in addition to
previously identified parts, there is shown a wedge bar 100
which is used in those embodiments of the invention in which
only a single thumbturn opens or closes the door. In such
an assembly, there is a need to register crank 48 and pin 50
to the thumbturn housing assembly and this is achieved by
assembling the lock with a bar 100 which is designed to pass
through an opening 50a of the crank 48 and, 1if appropriate,
through an opening 82a of the crank spacer 82, to secure the
crank and pin assembly (48,50) to the thumbturn and housing
assembly. The bar 100 has at least one raised portion 100a
to guarantee a strong wedge, oOr friction, fit to secure the
crank to the thumbturn.

With reference to Figure 11, various parts of the
door lock according to the invention are illustrated but
only the new parts are numbered. These parts comprise a
first cylinder 110 and a second cylinder 112 for those
embodiments of the invention in which both the inside and
outside cylinder and housing assembly are operated with
keys. The remaining parts of the invention are otherwise as
shown and described in Figures 1 through 10.

With reference to Fig. 12, the outside assembly 10
is preferably surrounded around its circumference by a slip
ring 120 that is, in turn, covered with a cover 122. The
slip ring 120 allows rotation between the outer cover and
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the outside cylinder housing 125 so that, if, for example, a
torque wrench were to be applied to the outside assembly 10
to vandalize the 1lock, nothing would happen to the lock
itself. The wvandal would merely be rotating the cover 122
and the slip ring 120 around the cylinder housing 125. To
secure the cover 122 to the slip ring 120, it is crimped
along the edge of slip ring 120.

While the invention has been particularly shown
and described with reference to preferred embodiments
thereof, it will be understood by those skilled in the art
that other changes in form and details may be made therein
without departing from the spirit and scope of the
invention, as defined by the claims appended hereto.
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CLAIMS:

1. A multiple backset door lock assembly comprising:

a) a bolt having a first end and a second end and

having a longitudinal axis, defined as a first axis, the

bolt being adapted to be moved along the first axis to a

fully retracted or a fully extended position;
b) a longitudinal bolt housing being adapted to receive
the bolt for axial movement therein, the housing having a

first and a second end;

c) a housing gquide affixed to the first end of the bolt
housing and fixed both axially and rotationally with respect
thereto, the housing guide having an axially extendlng ledge
formed thereon;

d) a bolt extension saddle fixed to the first end of
the bolt, the saddle having skirts depending therefrom and
resting on, and guided along, the first axis by the ledge;

e) a plurality of contoured slots formed 1n the skirts
in the form of a boot, the boot having a toe and a heel;

f) a rotatable <crank retained on a tab extending
transversely to the first axis, the crank having a crank pin

p—

adapted to engage one of the plurality of slots depending on

which back-set is selected whereby rotation of the crank pin

about an axis transverse to the first axis causes the pin to

move in the slot and move the bolt along the first axis to a

fully extended or fully retracted position.

2 . A multiple backset door lock assembly according to

claim 1 in which the pin rests in the toe portion of the

slot when the bolt is fully extended.

3. A multiple backset door lock assembly according to

claim 1 in which the pin rests in the heel portion of the

slot when the bolt is fully retracted.
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4 . A multiple backset door lock assembly according to

claim 1 wherein the toe of the boot has a bottom elevation

F

that 1s lower than the bottom elevation of the heel of the

boot.

5. A multiple backset door lock assembly according to
claim 1 wherein the plurality of slots are spaced axially

along the first axis 1n the skirts.

6 . A multiple backset door 1lock assembly according to
claim 1 wherein the bolt housing has lateral apertures found

therein and the bolt has a lateral spring loaded Dball

bearing adapted to engage the lateral apertures 1n the fully

extended or fully retracted position.

7. A multiple backset door lock assembly according to
claim 1 further including an inner lock assembly adapted to
be mounted on the inside of the door and an outer lock
assembly to be mounted on the outside of the door and

wherein the inner and outer lock assemblies are regilstered

with one another by a tab on one of the lock assemblies

mating with a slot on the other of the lock assemblies.

8 . A multiple backset door lock assembly according to

claim 7 wherein the slot in one of the lock assemblies has

inserted therein a friction fit material.

9. A multiple backset door lock assembly according to
claim 1 further including an inner lock assembly adapted to
be mounted on the inside of the door and an outer lock
assembly to be mounted on the outside of the door and a

F

first leaf spring to restrain rotational loose play of the

crank and pin assembly, the first leaf spring being mounted

on the outside lock assembly.
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10. A multiple backset door lock assembly according to

claim 9 further including a second leaf spring to restrailn

pr—

rotational loose play of a thumbturn and bar on which the

crank and pin assembly 1is mounted, the second leaf spring

being mounted on the inside lock assembly.

11. A multiple backset door lock assembly according to

claim 8 wherein the outer lock assembly has formed thereiln

at least one ledge to restrain rotational movement of the

crank pin.

12. A multiple backset door lock assembly according to

claim 1 further including an inner lock assembly adapted to

"

be mounted on the inside of the door and an outer lock

p—

assembly to be mounted on the outside of the door and two

key cylinders, one on the inside, the other on the outside

lock assembly.

13. A multiple backset door lock assembly according to

claim 1 wherein the door lock assembly is mounted on a door

having an inside surface and an outside surface and further

P

including a thumbturn assembly on the 1inside surface of the

door with the crank and pin attached to the thumbturn, and

nothing on the outside surface of the door.

14. A multiple backset door lock assembly according to
claim 7 in which the outer lock housing 1s surrounded Dy a
slip ring, the slip ring being covered by a cover crimped

around edges of the slip ring so that attempted vandallsm Dy

trying to torque the outside lock assembly merely rotates

the slip ring.

15. A multiple backset door lock assembly comprising:

a) a bolt having a first end and a second end and

having a longitudinal axis, defined as a first axils, the
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bolt being adapted to be moved along the first axis to a

fully retracted or a fully extended position;

b) a longitudinal bolt housing being adapted to receive
the bolt for axial movement therein, the housing having a
first and a second end;
c) a housing guide affixed to the first end of the bolt

housing and fixed both axially and rotationally with respect

thereto, the housing guide having an axially extending ledge

formed thereon;

F
—

d) a bolt extension saddle fixed to the first end of

the bolt, the saddle having skirts depending therefrom and

resting on, and guided along, the first axis by the ledge;

e) a plurality of contoured slots formed 1n the skirts

P

in the form of a boot, the boot having a toe and a heel;

f) a rotatable <crank retained on a tab extending

transversely to the first axis, the crank having a crank pin
adapted to engage one of the plurality of slots depending on
which backset 1s selected whereby rotation of the crank pin

about an axis transverse to the first axis causes the pin to

move 1n the slot

and move the bolt along the first axis to a fully

extended or fully retracted position, and

g) a crank spacer to locate the crank along the axis of
the tab.
16. A multiple backset door lock assembly comprising:
a) a Dbolt having a first end and a second end and

having a longitudinal axis, defined as a first axils, the

bolt being adapted to be moved along the first axis to a

fully retracted or a fully extended position;
b) a longitudinal bolt housing being adépted to receilve

the bolt for axial movement therein, the housing having a

first and a second end;

c) a housing guide affixed to the first end of the bolt

housing and fixed both axially and rotationally with respect

a0 amn it L s B o AL SR AL (4 PIRO CAETLLE S [0 Wymia s wamy seemes on ot Blee TedTT oAt gt e meh s e . .
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thereto, the housing guide having an axially extending ledge

formed thereon;

e

d) a bolt extension saddle fixed to the first end of

the bolt, the saddle having skirts depending therefrom and
resting on, and guided along, the first axis by the ledge;

P

e) a plurality of contoured slots formed in the skirts

pr—

1n the form of a boot, the boot having a toe and a heel;

f) a rotatable crank retailned on a tab extending

transversely to the first axis, the crank having a crank pin

yr—

adapted to engage one of the plurality of slots depending on

F

which backset 1s selected whereby rotation of the crank pin

about an axls transverse to the flrst axilis causes the pin to

move 1n the slot and move the bolt along the first axis to a

fully extended or fully retracted position, and g) an

adapter for doors thicker than standard comprising an
extension cooperating with a tab mounted a <c¢ylinder

assembly.

et ST S ORI 4 M s
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