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(57) Abstract: A lead screw latch mechanism is provided and includes a
gate check rotatable to assume locked and unlocked positions, a housing
defining lock and unlock grooves and a key container. The key container
includes a boss and is biased away from the gate check and selectively mov-
able toward the gate check through the housing with the gate check assum-
ing the locked position whereby the boss, having been received in the lock
groove, is prevented from exiting the lock groove and the unlocked posi-
tion whereby the boss, having been received in the lock groove, is permitted
to exit the lock groove. The lead screw latch mechanism further includes
an elastic assembly which, with the boss exited from the lock groove, dri-
ves key container rotation toward a rotational position at which the boss is
aligned with the unlock groove.
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LEAD SCREW LATCH
BACKGROUND

{00011 The following description refates to a lock hox component and, more
particufarty, to 3 lead screw fateh for use with a tock box.

{00021 A real estate tock box is oftentimes a padlock-shaped box that hangs around
the doorknob of 3 house that is on the real estate market. The device holds the keys to a house
1o allow conymunal access for all authonized real estate agents while continuing to keep the
keys secure so that no one besides the authorized real estate agents can enter the bouse.
Permission to mstall a real estate lock box on the door is tvpically given by the seller or the
owner of the home and permission to access the keys held by the real estate lock box is
distributed by real estate services sach as the multple listng service (MLS).

{00031 In use, real estate lock boxes are normally secored with a manual key, a
security code or a swipe card. In any case, an individual who has been granted access 1o the
keys operates the real estaie lock box by providing his/her access credential in whatever form
is required and, if the credential 1s recognized and approved, the real estate lock box opens up

sor that the keys can be withdrawn

BRIEF DESCRIPTION

{00041 According to one aspect of the disclosore, a load screw laich mechanism is
provided and inchides a gate check rotatable to asswne locked and enlocked positions, a
housing defiung lock and undock grooves and a key container. The key contatner includes a
boss and is biased away from the gate check and selectively movable toward the gate check
through the bousing with the gate check assoming the locked position whereby the hoss,
having been recebved wy the lock groove, v provented from exiting the lock groove and the
unlocked position whereby the boss, having been reccived in the lock groove, is permitted 1o
exit the lock groove. The lead screw latch mechanismo further includes an clastic assembly
which, with the boss exited from the lock groove, drives key container rotation toward a
rotational position at which the boss is aligned with the unlock groove.

{0005] In accordance with additional or altermative ombodiments, the gate cheek, the
housing, the key contamer and the elastic assembly are housed in a fock box housing.

{0006} In accordance with additional or alternative embodiments, the lead serew latch
mechanism further includes motor which is operable to rotate the gate check from the

unlocked position to the locked position.
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{0007} In accordance with additional or slternative cmbodiments, the gate check
inclades a body defining 2 comiral aperture amd ong or muore offsct holes and gear foeth
disposed about at least a portion of a periphery of the body.

{000 In accordance with additional or alternative embodiments, the housing
wctades an annular sidewall and a bulkhead supportively disposed on an interior face of the
annular sidewall 1o define the lock and unlock grooves.

{00091 In accordance with additional or altermative embodiments, the boss includes
radial bosses and the key container further comprises axial bosses,

{00107 In accordance with additiona! or alicrmative embodiments, the elastic assembly
mchudes a helical driveshaRl along which the key containg is selectively movable, an elastic
clement interposed between kev contminer components and a protrusion disposed on an
witerior one of the key container components.

{131 1] According to another aspeot of the disclosure, 3 lead sorew lateh mechanism is
provided, The lead screw latch mechanism includes a gate check defining holes and being
rotatable to assume locked and unlocked posmitions, a housing defiming lock and unlock
groovis and a kev contamer. The key contaiper includes first bosses reoeivable in the fock
and unlock grooves and sccond bosses receivable i the holes. The key container is tiased
away from the gate check and selectively movable toward the gate check through the housing
with the gate check assuming the locked position whereby the first bosses, having been
recotved in the lock grooves, are prevented from exiting the ook grooves by an lmpingement
of the sccond bosses against the gate check and the unlocked position wherehy the first
bosses, having been received i1 the tock grooves, are pormitted to exit the fock grooves by
the second bosses being received in the holes. The {ead screw latch mechanism further
inchdes an clastic asserably which, with the first bosses extted from the fock grooves, deives
key container rotation tonwvard a rofational positiom at which the first bosses are aligned with
the unlock grooves.

{3121 In accordance with additional or altcrpative cmbodiments, the gate check, the
housing, the key container and the olastic assombly are housed in a lock box housing.

{00131 In accordance with additdonal or altemative embodiments, with the first bosses
atigned with the unlock grooves, the key container is removable from the Jock box.

{0014} In accordance with additional or altermative embodiments, the lead serew lateh
mechanism further includes a motor which is opersble to rotate the gate check from the

unlocked position to the locked position.
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{00157 In accordance with additional or alternative cmbodiments, the gate check
mcludes a body defining a contral aperture and the holes such that the holes are offset from a
rotational axis of the body and gear teeth disposed about at least a portion of a periphery of
the body.

{00161 In accordance with additional or alternative embodiments, the housing
includes an annular sidewall and a bulkhead supportively disposed on an interior face of the
annular sidewall to define the lock and unlock grooves.

{00171 In accordance with additional or altermative embodiments, the fivst bosses
inchade radial bosses and the second hosses comprise axial bosses.

{DO1R] In accordance with additional or alternative cmbodiments, the clastic assembly
wclades a helical driveshaft along which the kev container is selectively movable, an elastic
clement interposed between kev contminer components and a protrusion disposed on an
wiferior one of the key container components.

{0019 According to yet another aspect of the disclosure, a lock box is provided: The
fock box mncludes a lock box housing, a user interface device supporinvely disposed on the
lock box housing and a lead somow latch mechanism disposed within the lock box housing.
The fead screw laich mechanism inchades a gate check, a housing, a key container, an slastic
assembly and @ motor. The motor 15 engaped upmi a user inputling a recopmized and
approved credential via the wser interface such that the gate cheek is rotated by the motor into
an anlocked position and such that the key container i3 disposed to be completely pushed
through the bousing & thereby eause the key condainer o be placed in an gjectable position
from the lock box housing by the clastic assembly.

{00201 In accordance with addiional or alternatve cmbodiments, the lock box
howsing inclades a hook feature.

(0021} In accordance with additional or alternative embodiments, the gate check
defines holes and 15 rotatable to assame a locked position and the unlocked position, the
housing defines lock and unlock grooves, the key container includes first bosses receivable in
the lock and wilock greoves and second bosses reecivable i the holes, the koy container is

biased away from the gate check and selectively movable toward the gate cheek through the

housing with the gate check assuming the locked position whereby the first bosses, having
been received m the lock grooves, are prevented from exifing the lock grooves by an
impingenent of the second bosses agamst the gate check and the unlocked position whereby
the first bosses, having been recetved in the lock grooves, are pernutied o exit the lock

3
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grooves by the second bosses bang received in the holes, and the elastic assembly which,
with the first bosses exited from the lock grooves, drives key container rotation toward a
rotational position at which the first bosses are aligned with the unlock grooves.

{221 In accordance with additional or alternative embodiments, the gate cheek
wctades a body defining a central aperaure and the holes such that the holes are offset froma
rotational axis of the body and gear teeth disposed about at least a portion of a3 periphery of
the body and the housing mcludes an annular sidewall and a bulkbead supportively disposed
on an interior face of the annular sidewall 1o define the lock and unlock grooves.

{00237 In accordance with additiona! or alicmative embodiments, the elastic assembly
mchudes a helical driveshaRl along which the key containg is selectively movable, an elastic
clement nterposed between kev contminer components and a protrusion disposed on an
witerior one of the key container components.

{0241 These and other advantages and features will become more apparent from the

following description taken in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

{0025} The subject matter, which is regarded as the disclosure, s puticalasly pointed
out and distinctly claimed in the claims at the conclusion of the speeification. The foregoing
and other featmes, and advantages of the disclosure are apparcnt from the following detailed
description taken in conjunction with the accompanying drawings in whickh

{00261 FIG. 1 ix a scheomatic ilustration of a lock box in accordance with
embodiments;

{00271 FIG. 2 is a perspective view of a lead sorew latch mechamism of the lock box
of FI{1. 1 1 gocordance with exmbodimenty;

{0028 FIG. 3 15 a perspective view of a lock housing of the lead screw latch
mechantsm of FIG. 2 in accordance with embodiments;

{00291 FIG. 4 is a perspective view of a key container and components of an elastic
assembly of the lead serew latch mechanism of FIG. 2 1n accordance with embodiments;

100307 FIG. § 15 a perspective Hlostration of an carly stage of an operational use of the
lead sorew latch mechanism of FIGS. 2-4;

{0031} FIG. 6 is 3 porspective illustration of sn intermediaie stage of an operational

use of the lead scrow latch mechanism of FIGS, 2-4; and
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{00327 FIG. 7 15 a porspective Hlostration of a late stage of an operational use of the

lead serew latch mechanism of FIGS. 2-4.

DETAILED DESCRIPTION

{11331 Beeause they typically protect valuable goods and property, real estate lock
boxes are often sabject to physical attacks, In addition, conventional real estate lock boxes
often require high power and are bulky. Thus, as will be deseribed below, a veal estate lock
box (heranafter yeferred to as a “lock box} is provided that is not susceptible to known
physieal attacks, requives relatively little power to operste and can be made compact w size.
To these ends, the lock box mocludes a lateh mechanism m which a lead screw is used to load
a torsion spring and a gate check that can be place in an authorized state fo allow the lawch
mechanism to open.

{41341 With reference to FIG. 1, a lock box 1# is provided and mcludes a lock box
housing 1, a user merface device 12 that 1s suppottively disposed on the fock box housing
11 and a lead serew latch mechamism 13 that 1s disposed within the lock box housing 11, The
tock hox housing 1wy inclode a hook featurs 14 that'can be hookad mnto g deodknobof a
house and the lead screw latch mechanism 13 may inchude a key 15 that can be used by an
authorized user to enter the house. In operation, the authorized user provides a credentiad to
the user interface device 12 and, if the credential 1s recognized and approved, a motor of the
fead scrow latch mechanism 13 is engaged so that the lead scrow latch mechandsmy 13 can be
firther operated by the authorized wser as will be described below. As a result of such
operation, a key container of the lead sorew latch mechanism may be cjected from the fead
serew latch mechanism 13 and the lock box housing 11 as a whole 0 reveal the key 15, At
the pot, the key 15 mav be picked out of the key container by the suthorized wser and used
to enter the house.

{0337 With reforence to FIGS. 2, 3 and 4, the lead screw latch mechamism 13
includes a motor assambly 240, 3 gate check 34, 5 loek housing 40, a koyv container 30 and an
clastic assembly 60,

{00361 The gate check 30 may be provided as a first gear element and inchudes a body
31 that is formed to define a central apertare 32 swrrounding 3 contral rotational axs of the
gate check 30, gate holes 33 that are offset from the central rotational axis and gear tecth 34
disposed about all or at least a portion of the periphery of the body 31, The motor assembly
20 includes a wotor 21, an output shaft 22 and a sccond gear clement 23 having gear feeth

3
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that are disposed to engage with the gear teeth 34 of the gate check 30, When the authovized
user’s credential is recognized and approved, the motor 21 is activated o generate rofational
torque which rotates the output shaft 22 such that the output shaft 22, n turn, rofates the
second gear element 23, The second gear element 23 thus causes the gate check 30 to rotate
about the rotational axis.

{0371 At an initial time, the gate cheek 30 may be disposed o assome 3 locked
rotational position and, upon the activation of the motor 21, may be disposed to assume an
unlocked rotational position. Both the locked and unlocked rotational positions will be
described in further detad below.

D038} As shown in FIG. 3, the lock housing 40 includes an annular sidewall 41 that
can be disposed such that a first tongitedinal end theveof abuts or i proximate to a surface of
the body 31 of the gate check 30. The fock housing 40 further includes 8 bulkhead 42 that is
supportively disposed on an iterior facing surface 410 of the anmddar sidewall 41, The
bulkhead 42 15 formed to define a lock groove 420 and an wvnlock greove 4210 The lock
groove 420 has an open upper end and a closed bottom end. The unlock groove 421 has open
wpper and bottom ends, In accordance with smbodiments; the bulkbead 42 nway be fornwd to
define two or more lock grooves 420 that are respectively oppusite one another and o or
more ublock grooves 421 that are respeetively opposite one another.

{3391 As shown in FIG. 4, the kev container 38 1s disposable within the lock housing
44 and includes an intorior containgr body 51 and an exterior contaimer body 32. The interior
container body 51 is provided as an sapular body 510 that can carry 2 key thorsin with a
contral aperture S The exterior container body 32 is provided as an anmudar body 520 that
can be disposed about the interior container body 51 such that relative rotation between the
interior container body 31 and the exterior container body 52 1 posaible. The annular bady
520 1s formed to define a radial groove 321 and includes a first boss 522 and a sccond boss
523. The first boss 5322 may be provided as multiple first bosses 522 that extend radially
outwardly from an exterior sidewall of the annular body 520, The second boss 323 may be
provided as multiple sccond bosses 523 that extend axially from an end wall of the annular
body 520,

{0040} In accordance with embodiments, the following deseription will relate to the
casc where the body 31 of the gate check 30 is formed to define a pair of gate holes 33 that
arg appositely offset from the central rotational axis, where the bulkhead 42 of the lock
housing 40 is formed 1o define two opposite Jock grooves 43} and two opposite unlock

6
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grooves 421 and where the anmidar body 320 correspondingly includes a pawr of opposiic first
{or radial) bosses 522 and a pair of opposite second {or axial) bosses 323, This 15 being dong
for clarity and brevity and is not intended to fimit the applcation as a whele or the claims in
any way.

{00417 As shown in FIGS. 2 and 4, the elastic assembly 60 inchides & helical drive
shaft 61, a torsional spring 62 and a protrusion 63, The helieal drive shaft 61 extends through
the key contamner 50, the lock housing 40 and the central aperture 32 of the body 31 of the
gate check 30, The torsional spring 62 is snchored to the interior container body 51 and
inchides a flange 620 that is disposable within the radial groove 521 of the annular body 520
of the exterior container body 52. The protrusion 63 protrades from an interior facing surface
of the central aperture 511 of the annalar body 510 of the intertor container body S1

{00421 With continued reference to FIGS. 2-4 and with additional reference to FIGS.
5, & and 7, an operation of the lead screw latch mechanism 13 will now be deseribed.

{00431 As shown m FIG. 5, at an mitisl time, the gate check 30 may be disposed to
assume the locked rotational position and the lock housing 40 may be disposed such that uts
first longitudinal end abats or s proximate to the surface of the body 31 of the gate chack 36,
Herg, the key container 30 is supportively disposed within the lock housing 40 such that the
first bosses 522 sit against the closed bottom ends within the lock grooves 420 whereby the
torsional spring 62 is not in tension and such that the second bosses 523 are misaligned with
the gaie holes 33, The keov container 3¢ may be binsed away from the gate check 30 by
pravitational foree or by an elastic clement {(nat shown) which 1s anchored on the lock box
housing 11 of the lock box 10, The helical drive shaft 61 extends dwough the key container
50, the {ock housing 40 and the central aperture 32 of the body 31 of the gate check 30 such
that the protrusion 63 engages with the helical grooves of the helical drive shaft 61.

{0044} With this initial configuration, the key container 50 can be pushed toward the
gate check 30 in opposition to the bias applied thercto. Such pushing causes the protrasion 63
to ride along the helicat grooves of the helical drive shaft 61 and thereby rotates he inderior
container body 531, The rotation begins to apply torsion to the torsional spring 62 through the
interaction of the flange 620 and the vadial groove 321, However, since the gate check 30 is
disposed to assume the locked position wherehy the second bosses 523 are muisaligned with
the gate holes 33, the sccond bosses 323 eventually impinge upon the body 31 of the gate
check 30, This provents complete movenent of the key container 3 toward the gate check 30
and thus prevents the first bosses from clearing the tock grooves 420. Once the pushing of the

7
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kev container SO ceases, the koy comtatmar 3G will return to its original position with the first
bosses 522 scated apamst the closed bottom oads within the lock grooves 420 and the
torsional spring 62 not being in tension,

{00457 Ag shown in FIGS. 6 and 7, if the authoriwed user’s credontials ave recognized
and approved, the motor 21 will be activated to rotate the gate check 30 such that the gate
check assumes the unlocked rotational position at which the sccond bosses 523 are aligned
with the gate holes 33, At this point, the key contammer 34 is pushed toward the gate check 30
m opposition 1o the bias applied thereto. Such pushing causes the protrusion 63 to nde along
the helical grooves of the helical drive shaft 61 and thereby rotates the nterior contaimer body
51, The rotation once again begins to apply torsion to the torsional spring 62 through the
wteraction of the flange 620 and the radial groove 521, In this case, since the gate check 30 1s
disposed to assume the unlocked position whereby the second bosses 523 are aligned with the
zate holes 33, the »econd bosses 323 are eventually received in and extend through the gate
holes 33 and complete movement of the key contamer 50 toward the gate check 30 15
permutied.

{00467 Upon the completion of the movement of the key container SO toward the gats
chuck 30, the first bosses 522 clear the lock grooves 420 and the torsional spring 62 s placed
i a tension condition whereby the towsional spring 62 is penmitted to rotate the exterion
container body 52 relative to the indevior comtainer body 51, Such rotation brings the fingd
bosses 522 into misaligoment with the ook grooves 522 and into alignment with the enlock
grooves 523, At this point, the pushing of the key containgr 50 toward the pate check 30
ceases and the bias of the key container 50 away from the gate check 38 drive the key
container SO along the helical drive shaft 61 whoereby the tension in the torsional spring 62 i
refeased and the key contaner 38 i pornmited & &l out from the lead screw lakch
mechanism 13 and the lock box housing 11 of the lock box 10 as a whole. Here, the
authorized user is able to remove the key 15 from the key container 50

{00471 While the disclosure 15 provided in detatl i conneetion with only a lamited
muvher of cmbodiments, it should be readily undersiood that the discloswre is not lunited to
such disclosed embodiments. Rather, the disclosure can be modified o incorporate any
number of variations, alterations, substitutions or equivalent avrangements not heretofore
described, but which are conwncosurate with the spirit and scope of the disclosure.
Addittonally, while varioas embodiments of the disclosare have been described, # 1s to be

understood that the cxemplary embediment(s) may include only some of the deseribed

&
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exemplary aspects. Accordingly, the disclosure 1s not to be scen as Himited by the foregomng

description, but is only hinnted by the scope of the appended clamms.
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What is claimed is:

i. A lead sorew lateh mechanism, comprising:

a gate check rotatable to assume focked and wnlocked posinions;

a housing defining lock and undock grooves;

a key container comprising a boss and being biased away from the gate check and
selectively movable toward the gate check through the housing with the gate check assuming:

the locked position whereby the boss, having been received in the fock groove,
is prevented from exiting the lock groove, and

the unlocked posiion whereby the boss, having been received in the lock
groove, is permitted to exit the lock groove; and

an clastic assembly which, with the boss exited from the lock groove, drives key
container rotation foward a rotational position at which the boss s aligned with the enlock
groove.

2. The lead screw latch mechanism according to clamm 1, wheren the gate check,
the housing, the key contamner and the elastic assembly sve boused in a lock box housing,

3 The lead sorew latch mechanism according to clain 1, further vomprining 3
motor which is operable fo rotate the gate check from the unlocked position o the locked
position.

4. The lead screw latch mechanism according o claim 1, whercin the gate cheek
COmpises:

# body defining a central aperture and one or niore offset holes; and

sear teeth disposed about at least 4 portion of a periphery of the body.

5. The fead screw latch mechanism according to claim 1, wherein the housing
comprises:

an annular sidewall: and

a bulkbead supporuvely disposed on an fnterior face of the annolar ssdewall w define
the lock and undock grooves.

6. The lead screw latch mechanism according to claim 1, wherain the boss
comnprises radial bosses and the key contaner further comprises axial bosses.

7. The lead screw latch mechanism according o claim 1, wherein the elastic
assombly comprises

a helical driveshaft along which the key container is selectively movable;

an clastic clement interposed between key container components; and

Y
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a protrusion disposed on an intodor one of the kev container components,

& A lead screw latch mechanism, comprising:

a gate check defining holes and being rotatable to assume locked and usnlocked
positions;

a housing defining lock and undock grooves;

a key container comprising first bosses receivable in the lock and unlock grooves and
second bosses receivable i the holes,

the key contmner being biased away from the gate check and selectively movable
toward the gate check through the housing with the gate check assunmng:

the locked position whereby the first bosses, having been received m the fock
grooves, are prevented from exiting the lock grooves by an impingement of the
second bosses against the gate check, and
the unlocked position whereby the first bosses, having been received in the

lock grooves, are permutted to exit the lock grooves by the second bosses being

received in the holes; and

an olastic assembly which, xwiily the first hosses exited from the lock grooves, drives
kev container rotation toward a rotational position at which the first bosses are aligned with
the undock grooves.

9. The lead screw latch mechanistyaecording to claim B, wherein the gate check,
the housing, the key container and the elastic assembly are housed in o lock box housiag.

i, The fead screw latch mechanism according to clamm 9, wherem, with the first
bosses ahigned with the unlock grooves, the key contabner i removable from the lock box.

i1, The lead screw latch mechanism according to claim 8, further comprising a
motor which iy operable to rotate the gate cheek from the unlocked position o the locked
position.

12, The lead screw tatch mechanism asccording to claim ¥, wherem the gate check
COmpises:

a body defining a contral aperture and the holes such that the holes are offset from a
rotational axis of the body; and

gear tecth disposed about at least a portion of a periphery of the body.

13, The fcad screw latch mechanism according to clamn 8, wherem the housing
Comprises:

an annudar sidewall; and

i
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a bulkhead supportively disposed on an interior face of the anmular sidewall to defing
the lock and unlock grooves.

14, The lead screw latch mechanism according to olatm ¥, wherein the first bosses
comprise radial bosses and the second bosses comprise axial bosses.

1S, The kead serew latch mechamsm according fo claim 1, wherein the elastic
assembly comprises:

a helical driveshafl along which the key container is selectively movable;

an elastic clement interposed between key contamer components; and

a protrusion disposed on an nterior one of the key container components.

16, Alock box, comprising:

a tock box housing;

a user interface device supportively disposed on the lock box housing; and

a lead screw lafch mechanism disposed within the lock box housing and comprising a
pate check, a housing, a key container, an ¢lastic assembly and a motor,

the motor being engaged upon a user mputting a recognized and approved credential
vis the aser interface-such that the gate- cheok I8 rotated by the wotor into an anlocked
position and such that the key container is disposed o be completely pushed through the
housing to thereby caust the key container to be placed 11 an ejectable position from the lock
box housing by the elastic assembly.

17, The lock box according to claim 16, whevein the lock box housing comprises 8
hook featore.

18 The lock box according to claim 16, whorein

the gate check defines holes and is rotatable o assume a locked position and the
unlocked position,

the housing defines lock and unlock grooves;

the kev container comprises first bosses receivable in the lock and wndock grooves and
second bosses recevable i the holes,

the key container ix biased away from the gate check and selectively movable toward
the gate check through the housing with the gate check assuming:

the locked position whereby the first bosses, having been received in the lock
grooves, are prevented from oxiting the lock grooves by an impingoment of the

secomd bosses against the gate check, and
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the unlocked position wharchy the first bosses, having boen received I the

fock grooves, are pernutted 1o exit the lock grooves by the second bosses being

recetved in the holes; and

the elastic assembly which, with the first bosses exited from the lock grooves, drives
key container rofation toward a rotational position at which the fivst bosses ave aligned with
the unlock grooves,

18, The lock box according 1o claim 16, wherein

the gate check comprises a body defining a contral aperaure and the holes such that the
holes are offset from a rotational axis of the body and goar tecth disposed about at least a
portion of a periphery of the body, and

the housing comprises an anmdar sidewall and a bulkhead supportively disposed on
an mterior face of the annular sidewadl to defing the Jock and anlock grooves.

23 The lock box acvording to claim 16, wherein the elastic assembly comprises:

a helical driveshaft glong which the key container is sclectively movable,

an clastic element interposed between key contaner components: and

aprofrusion disposed on an intosior oneof the keyv container componenis,
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