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LOCK MECHANISM; 

FIELD OF THE INVENTION 

PCT/AU98/00229 

This invention relates to lock mechanisms of the kind used with deadbolt 

assemblies intended to secure a movable member, such as a door, in a closed 

5 position at which it prevents access to a space at one side (usually the inside) 

of the door or other member. It will be convenient to hereinafter describe the 

invention with particular reference to doors, but it is to be underst~od that the 

invention has wider application. 

BACKGROUND OF THE INVENTION 

1 O Deadbolt assemblies of the foregoing kind generally have two rotatable 

actuators which are operable at the inside and the outside of the door 

respectively. The outside actuator is usually in the form of a key operated lock, 

whereas the inside actuator usually includes a manually operable turn knob. It 

is desirable that the key operated lock at the outside of the assembly be 

15 arranged to turn through 360° in moving the deadbolt between operative and 

inoperative positions. The inside actuator however, may require less 

movement (e.g., 180° rotation) to achieve the same result, and the lock 

mechanism needs to permit the different movement requirements of the two 

actuators. 

20 Various means have been adopted to address the foregoing problem. 

One lock mechanism which has proven to be particularly satisfactory is that 

disclosed by Australian Patent 601098, but that mechanism is relatively 

complicated. The prior mechanism is expensive to manufacture because it 

requires a large number of parts and is difficult to assemble by automatic 

25 means. 

It is an object of the present invention to provide a deadbolt lock 

mechanism of relatively simple form which requires a minimum number of parts 

and which is relatively easy to assemble. 

SUMMARY OF THE INVENTION 

30 A lock mechanism in accordance with the present invention is 

characterised in that it includes a gear train through which each of the two 

actuators is drivably connected to the deadbolt. The gear train includes two 
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drive gears which are rotatable independent of one another, at least to some 

extent, and each of which is adapted to be caused to rotate by a respective 

one of each of the two actuators. Each of the two drive gears is cooperable 

with a composite gear which also forms part of the gear train and which is 

5 drivably connected to the deadbolt so as to move the deadbolt between its 

operative and inoperative positions. · 

The arrangement is. preferably such that the cC>mposite gear rotates 

through 180° in moving the deadbolt between its operative and inoperative 

conditions, and such 180° movement occurs regardless of which of the two 

1 o actuators is operated. In particular, the 180° composite gear movement occurs 

when driven by the drive gear connected to the outside actuator even though 

that drive gear may rotate through 360°. 

In a preferred arrangement, the composite gear includes two gears 

interconnected for simultaneous rotation about a common axis. The two gears 

15 may be formed integral or otherwise secured together for that purpose. It is 

further preferred that a drive member, such as a pin, is connected to the 

composite gear and cooperates with the deadbolt in a manner such that the 

deadbolt moves linearly in response to rotation of the composite gear. 

The gear train and the deadbolt may be housed within a hollow casing, 

20 and in one arrangement it is preferred that the deadbolt cooperates with the 

casing so as to be guided along a straight path when moving between the 

operative and inoperative positions. The gear train is preferably arranged to be 

loaded, in sub-assembly form, into the casing through an open side of the 

casing. The loading operation can be performed automatically and has the 

25 effect of placing the composite gear in drivable engagement with the deadbolt. 

A removable cover plate may be attached to the casing to extend over the 

aforementioned open side and thereby retain the gear train in place. 

Reference to "gear'' throughout this specification is to be understood as 

embracing a rotatable member having teeth extending around part only of its 

30 periphery. That is, the word 11gear'' embraces any rotatable member having a 

gear-like function during at least part of a complete revolution of movement of 

that member about its axis of rotation. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Embodimenti ·bf. the invention are describ~tf in detail in the following 

passages of the specification which refer to the accompanying drawings. The 
. . 

drawings, however, are merely illustrative of how the invention might be put 

5 into effect, so that the specific form and arrangement of the various features as 

shown is not to be understood as limiting on the invention. 

In the drawings: 

Figure 1 is a perspective view of an example deadbolt assembly to 

which the invention can be applied. 

10 Figure 2 is an exploded view of the assembly shown by Figure 1. 

Figure 3 is a perspective view of a gear train sub-assembly according to 

one embodiment of the invention. 

Figure 4 is a plan view of a lock mechanism in accordance with one 

embodiment of the invention which incorporates the sub-assembly of Figure 3. 

15 Figure 5 is a cross-sectional view taken along line V-V of Figure 4. 

Figure 6 is an exploded view of the lock mechanism of Figures 4 and 5. 

DETAILED DESCRIPTION 

Figure 1 of the accompanying drawings shows one form of deadbolt 

assembly 1 to which the invention is applicable. The assembly 1 is shown 

20 secured to a door 2 and adapted to cooperate with a strike 3 secured to a door 

jamb 4. A tum knob 5 is rotatably mounted on a housing 6 and forms an inside 

actuator of the assembly 1. Figure 2 is an exploded view of the arrangement 

shown by Figure 1 and shows a key operated lock 7 which forms an outside 

actuator of the assembly 1. It is to be understood that the arrangement shown 

25 by Figures 1 and 2 is an example only and that the invention can be applied to 

other deadbolt arrangements. Also, the inside and outside actuators need not 

be of the type shown by Figures 1 and 2. 

A lock mechanism sub-assembly according to one embodiment of the 

invention is shown by Figure 3. That sub-assembly includes a gear train 8 and 

30 a deadbolt 9 of the kind used in the arrangement of Figures 1 and 2. The 

deadbolt 9 includes a plate 10 and two cylindrical tocking members 11, each of 

which is connected to the plate 10 through a respective connecting bar 12. 
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Such deadbolts are well known. The invention is applicable to other types of 

deadbolts. 

The gear train 8. includes two drive gears 13 and 14 arranged for 

rotation about a common axis 15, and each of those gears is capable of 

5 rotation relative to the other as hereinafter explained. The gear train 8 also 

·includes a ·composite gear 16 which is cooperatively engageable with each of 

the drive gears 13 and 14 and includes two dnven gear members 17 and 18 

interconnected for rotation about a common axis 19. It is preferred that the two 

· gear members 17 and 18 are formed integral. 

10 In the particular arrangement shown, each of the drive gears 13 and 14 

and each of the driven gear members 17 and 18 is a partial gear in that it does 

not have a single series of gear teeth extending completely around its 

circumference. As will be evident from Figure 4, the drive gear 13 has two 

groups of gear teeth which are arranged in diametrically opposed relationship 

15 and which are separated by spaces 20 and 21. The drive gear 14 has a single 

group of teeth which extends partway around the periphery of the gear so that 

a gap exists between "the opposite ends of that group of teeth. Each of the 

driven gear members 17 and 18 also has a single group of teeth extending 

partway around its periphery, and a blank or non-toothed section 22 and 23 

20 respectively extends between the opposite ends of each of those groups of 

teeth. It is to be appreciated that arrangements other ·than that shown by 

Figure 4 could be adopted. 

As best seen by Figures 4 and 5, both the deadbolt 9 and the gear train 

8 are located within a hollow casing 6. The casing 6 and deadbolt 9 cooperate 

25 in a manner such that the deadbolt 9 is guided for linear movement between its 

operative and inoperative positions. The gear train 8 is loaded, in sub­

assembly form, into the casing 6 by way of an open side 24 of the casing. The 

gear train 8, or part thereof, may be loaded into the casing 6 while attached to 

a cover plate 25 which closes the open side 24 of the casing 6 and which can 

30 be releasably secured to the casing 6 so as to thereby retain the gear train 8 in 

place. 

A drive connection is made between the gear train 8 and the deadbolt 9, 

..)· 
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and that preferably occurs during the process of loading the gear train 8 into 

the casing 6. In the particular arrangement st1bwn, the drive connection 

includes a pin 26 secured to the composite gear 16 at a location radially 

outwards of the axis of rotation of the composite gear 16, and a cooperable 

5 recess 27 formed in the deadbolt plate 10. As best seen in Figure 5, the pin 26 

projects beyond a face of the gear member 17 so as to locate within the recess 

27, and as best seen in Figure 4 the recess 27 is preferably in the form of a 

straight slot, which extends longitudinally in a direction transverse to the 

direction of movement of the deadbolt 9. 

1 o In a completed form of the assembly 1, . the key operated lock 7 is 

drivably connected to the drive gear 14 and the turn knob 5 is mounted within 

the opening 28 (Figures 4 and 5) of the casing 6 so as to be drivably 

connected with the drive gear 13. Each of the two drivable connections may 

be of a known kind. For example, as shown by Figure 2, the key operator lock 

15 7 may be connected to the gear 14 through a non-circular drive bar 29 which 

locates within a substantially complementary passage 30 formed in the gear 

14. A similar type of connection may be provided between the turn knob 5 and 

the gear 13. 

As will be evident from Figure. 4, neither of the drive gears 13 and 14 

20 cooperatively engages with the composite gear 16 when the respective drive 

gear 13 or 14 has the rotational position shown by Figure 4. The relevant 

position of rotation of each of the gears 13 and 14 corresponds to a rest 

position of the respective actuator 5 or 7, and also corresponds to the 

inoperative position of the deadbolt 9. 

25 When the tum knob 5 is rotated so as to move the gear 13 anti-

clockwise from the position shown by Figure 4, an end tooth 31 of the gear 13 

engages against an abutment 32 at one end of the blank section.22 of.the gear 

member 17. Because of that engagement the gear member 17 is moved 

clockwise thereby swinging the drive pin 26 through an arc such that it presses 

30 against the upper side of the slot 27. Because of the cooperation between the 

pin 26 and the slot 27 the deadbolt plate 10 is moved upwards so as to cause 

the deadbolt 9 to adopt the operative position. The teeth of the gear 13 and 
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the gear member 17 respectively interme~h in the course of that movement, 

but those teeth become disengaged after. approximately 180° rotation of the 

gear 13 because of the space .20 provided in the periphery of that gear. It will 

be apparent that reverse rotation of the gear 13 through 180° will restore the 

· 5 deadbolt 9 to the inoperative position as shown by Figure 4. 

If the key operated lock 7 is operated instead of the turn knob 5, anti­

clockwise rotation of the drive gear 14 causes an end tooth 33 of that gear to 

engage an abutment 34 at one end of the blank section 23 of the driven gear 

member 18. As will be apparent from Figure 4, there will be some delay before 

10 that engagement occurs and the teeth of the gear 14 and the gear member 18 

respectively cooperatively mesh following that engagement. Because of the 

aforementioned delay and the different diameters of the gear 14 and the gear 

member 18 respectively, the gear member18 rotates through 180° in response 

to 360° rotation of the gear 14. Movement of the deadbolt 9 occurs as in the 

15 case of operation of the turn knob 5 because the gear members 17 and 18 

rotate in unison. That is, the pin 27 is swung through an arc of 180° regardless 

of whether the turn knob 5 or the key operated lock 7 is used to drive the 

composite gear 16 .. 

In either mode of operation as described above (i.e., turn knob operation 

20 or key operated lock operation), rotation of either gear 13 or 14 does not cause 

rotation of the other gear 14 or 13 respectively. That is in spite of the fact that 

the two gear members 17 and 18 rotate in unison. As will be apparent from 

Figure 4, the gear member 18 can move through 180° without causing rotation 

of the gear 14. Similarly, the gear member 17 can move through 180° without 

25 causing rotation of the gear 13. It is relevant in that regard that rotation of the 

composite gear 16 is limited to 180° in both modes of operation. 

Furthermore, regardless of whether the turn knob 5 or the key operated 

lock 7 is used to move the deadbolt 9, the direction of rotation of the turn knob 

5 or the lock 7 must be the reverse of that described above in order to transfer 

30 the deadbolt 9 from the operative position to the inoperative position. 

Figure 6 is an exploded view of the lock mechanism previously 

described. A mounting plate 35 as shown in that figure may be used to hold 
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the gear 13 and the composite gear 16 in correct radial relationship and may 

form part of the sub:Za$sembly initially loaded within··tfie casing 6. 

It will be apparent from .the foregoing description that a lock mechanism 

according to the present invention provides a very simple and effective means 

5 of operating a deadbolt. The mechanism involves use of a minimum number of 

parts and can be assembled by automatic means. 

Various alterations, modifications and/or additions may be introduced 

into the constructions and arrangements of parts previously described without 

departing from the spirit or ambit of the invention as defined by the appended 

10 claims. 
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CLAIMS 

1. A lock mechanism· including, a deadbolt which is movable between an 

operativ~ position and an inoperative position, first and second independently 

operable rotatable actuators, a gear train through which each said actuator is 

5 drivably connected to said deadbolt and which includes first and second drive 

gears and first and second driven gears, said flr5t and second drive gears 

being arranged for relative rotation about a common axis and being drivably 

connected to said first and second actuators respectively, said driven gears 

forming respective parts of a rotatable composite gear, said first and second 

1 o drive gears cooperating with said first and said second driven gears 

respectively so that said composite gear rotates in response to rotation of 

either said drive gear, drive means drivably connecting said composite gear to 

said deadbolt so that the deadbolt moves between said operative and 

inoperative positions in response to rotation of said composite gear, and said 

15 first and second drive gears cooperate with their respective driven gears in a 

manner such that said deadbolt moves from one said position to the other in 

response to 360° rotation of said first actuator and moves from one said 

position to the other in response to substantially less than 360° rotation of said 

second actuator. 

20 2. A lock mechanism according to claim 1, wherein said deadbolt moves 

from one said position to the other in response to 180° rotation of said second 

actuator. 

3. A lock mechanism according to claim 1 or 2, wherein said first and 

second drive gears are formed integral with one another. 

25 4. A lock mechanism according to any preceding claim, wherein each said 
. . 

actuator is in a rest position when said deadbolt is in said inoperative position, 

and neither said drive gear cooperatively engages with ·its respective driven 

gear when the respective said actuator is in said rest position. 

5. A lock mechanism according to any preceding claim, wherein said first 

30 drive gear is a partial gear having a series of gear teeth extending around part 

only of the circumference thereof. 

6. A lock mechanism according to any preceding claim, wherein said 

I ~Ill~ 1111~ 11~1111(111/f II 
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second drive gear is a partial gear having two series of gear teeth which are 

spaced apart around the circumference of the geafand each of which extends 

around a respective part of said circumference. 

7. A lock mechanism according to any preceding claim, wherein each said 

5 driven gear is a partial gear having a series of gear teeth extending around part 

only of the circumference thereof and having a non-toothed portion extending 

around the remainder of said circumference. 

8. A lock mechanism according to any preceding claim, wherein said drive 

means includes a drive pin connected to said composite gear at a location 

10 radially outwards of the axis of rotation of said composite gear, and said drive 

pin extends outwards from a surface of said composite gear in a direction 

substantially parallel to the axis of rotation of said composite gear and 

cooperatively engages with said deadbolt so as to cause linear movement of 

the deadbolt between said positions thereof in response to rotary movement of 

15 said composite gear. 

9. A lock mechanism according to claim 8, wherein said drive pin is 

slidably located within a slot formed in said deadbolt and which extends 

longitudinally in a direction transverse to the direction of movement of said 

deadbolt between said positions thereof. 

20 10. A lock mechanism according to any preceding claim, wherein each said 

actuator is connected directly to its respective said drive gear. 

11. A lock mechanism according.to any preceding claim, wherein said gear 

train is located within a hollow casing and forms part of a sub-assembly which 

is movable into and out of said casing through a side thereof. 

25 12. A lock mechanism according to claim 11, wherein said gear train is 

connected to a mounting plate which also forms part of said sub-assembly and 

which retains said drive gears in correct radial relationship with said driven 

gears. 

13. A lock mechanism according to claim 11 or 12, wherein said gear train is 

30 attached to a cover plate which is releasably connected to said casing so as to 

close said casing side and retain said gear train within the casing. 

14. A lock mechanism according to any one of claims 11 to 13, wherein said 

111111111111111111111111111111 
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deadbolt is located within said casing and is guided by that casing for linear 

movement between said operative and inoperative positions. 

15. A lock mechanism substantially as herein particularly described with 

reference to what is shown in the accompanying drawings. 

5 
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