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(54) COMPRESSION LOCK

(57) A lock, in particular for motor vehicles such as
vans, caravans, motorhomes, and the like, is designed
to close a door, a tailgate, a hatch, by compression, using
a handle rotation of less than 180°. The lock acts to con-
vert the rotation of the handle on a plane parallel to the
plane of the door into a roto-translatory motion of the bolt
which performs the locking and fastening operations.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to the field of clos-
ing devices and safety locks for doors and hatches; in
greater detail, the present invention relates to the tech-
nical field of locks for doors, tailgates, and hatches, in
particular for motor vehicles, such as vans, caravans,
motorhomes and the like.

BACKGROUND ART

[0002] In the field of closing devices and safety locks
for doors and hatches, devices generally comprising a
lock body applied integrally to the concerned door, which
houses a shaft, adapted to guide a closing sliding bolt
integral with an end of said shaft, are available on the
market. A rotational actuating knob is associated with
said shaft and is adapted to actuate it by rotating it and
then translating it in an axial direction to close the rota-
tional lock of the so-called "screw lock" type to which it
belongs.
[0003] Said rotational knob is further generally provid-
ed with a cylinder lock, or similar key locking means,
which makes locking with a key possible.
[0004] In general, in the closing systems used in the
field of closing devices and safety locks for doors and
hatches, and in particular for doors of motor vehicles such
as vans, caravans, motorhomes, and the like, the closing
of the so-called "screw lock" type always contemplates
the actuation of the handle, which must be rotated by 180
degrees to close and then fasten.
[0005] It is an object of the present patent application
to introduce a snap-closing device for doors and hatches,
with particular reference to the doors and hatches of mo-
tor vehicles such as vans, caravans, motorhomes, and
the like, which makes it possible to introduce a greater
simplicity and practicality than the known closing devices
of the "screw lock" type and preferably not protruding
from the wall profile.
[0006] The invention achieves the purpose with a lock
adapted to close, by compression, a door, a tailgate, a
hatch, comprising a handle block adapted to be integrally
fixed to the outer side of a door, said handle block com-
prising a handle associated with a rotor and adapted to
rotate on an axis parallel to the plane of the door from a
first position to a second position, wherein said first po-
sition corresponds to a closing position of said lock and
said second position corresponds to an opening position
of said lock. The handle block is engaged by means of
the rotor to a closing block adapted to be integrally fixed
onto the inner side of said door and comprises reversible
engagement means with the door frame. The reversible
engagement means comprise a bolt adapted to rotate to
promote the engagement with the frame of said door and
to translate in an axial direction to successively fasten
the door. The reversible engagement means, actuated

by the handle, through a kinematic mechanism, convert
the rotary motion of the rotor into a compound motion
comprising, in sequence:

a translatory type motion in the axial distancing di-
rection of the bolt from the frame followed by a rota-
tional type of motion in the circumferential distancing
direction of the bolt from the frame when the handle
moves from the first to the second position;
a rotational type of motion in the circumferential ap-
proaching direction of the bolt to the frame followed
by a translatory type motion in the axial approaching
direction of the bolt to the frame when the handle
moves from the second to the first position.

[0007] The closing device of the present invention can
be applied to the doors of vans, caravans, motorhomes,
and the like and is characterized as an improvement of
the conventional "screw lock" devices which perform both
the closing and fastening by means of a simple continu-
ous rotary movement of the handle which occurs on an
axis parallel to the plane of the door.
[0008] It is possible to use the lock according to the
invention also with doors, hatches, flaps provided with
multiple locking points, because the possibility is envis-
aged, in an advantageous improvement, to generate ad-
ditional translatory motions to the roto-translatory motion
acting on the main bolt included in the lock body to drive
remote locking blocks by means of rods or tie-rods, thus
achieving an effective compression closing through the
use of a single handle.

DESCRIPTION OF THE DRAWINGS

[0009] Further objects, features, and advantages of
the present invention will be more apparent from the fol-
lowing detailed description provided by way of nonlimiting
example and illustrated in the accompanying figures, in
which:

Fig. 1 shows some views of the outer side (front: Fig.
1a, from above: Fig. 1b, rear: Fig. 1c) and the inner
side (from above: Fig. 1d, from below: Fig. 1e) of a
lock according to a preferred embodiment of the
present invention in a first operating position;
Fig. 2 shows the same views as the previous figure
with the lock in a second operating position;
Fig. 3 shows the same views as the previous figures
with the lock in a third operating position;
Fig. 4 shows the same views as the previous figures
with the lock in a fourth operating position;
Fig. 5 shows a perspective view of a rotatable scope
device capable of converting a rotational motion into
a roto-translatory mode for driving a bolt of the lock
according to the invention;
Fig. 6 shows an example of a closing block which
can be driven by a lock according to the invention;
Fig. 7 shows an example of a closing block which
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can be driven by a lock according to the invention,
and
Fig. 8 shows the same views as Figs. 3a and 3b with
highlighted an example of a mechanism which can
be employed to transform the rotational motion of
the handle into the rotational motion of the rotor
which drives the bolt of the lock according to the in-
vention.

[0010] The following description of exemplary embod-
iments relates to the accompanying drawings. The same
reference numbers in the various drawings identify the
same elements or similar elements. The following de-
tailed description does not limit the invention. The scope
of the invention is defined by the appended claims.

DETAILED DESCRIPTION OF THE INVENTION

[0011] With reference to the accompanying figures, a
preferred embodiment of the present invention compris-
es a handle block 10, adapted to be integrally fixed to
the outer side of a door, comprising a handle 11 associ-
ated with a rotor 111, engaged with a closing block 20
adapted to be integrally fixed to the inner side of the door
at the handle block 10 and comprising a shaft 19 and a
bolt 16.
[0012] The handle block 10 may be provided with a
limit stop device and may comprise a cylinder lock adapt-
ed to control a stop bolt adapted to engage, in the closing
position, with an appropriate housing on the handle 11,
said handle 11 being preferably of the retractable type.
[0013] Fig. 1b shows the handle 11 in a first position
flush with the door while Fig. 4b shows the handle 11 in
a second position substantially at 90° to the first position.
The first position corresponds to a closing position of the
lock while the second position corresponds to an opening
position of the lock. By rotating the handle from the first
to the second position and vice versa, the door can be
opened/closed without the need for further movements
as described in more detail below.
[0014] The handle block 10 comprises reversible
means adapted to transform the rotational motion of the
handle 11, which occurs on an axis parallel to the plane
of the door, into a rotational motion of the rotor 111, which
occurs on an axis perpendicular to the plane of the door.
For example, such reversible means may comprise a
connecting rod/crank coupling 113 as shown in Fig. 8.
[0015] The rotor 111 moves the closing block 20. The
handle block 10 and the closing block 20 are typically
two separate devices, but can also be advantageously
integrated into the same lock component.
[0016] The closing block 20 comprises reversible en-
gagement means with the door frame that advantageous-
ly comprise an element 16, named a bolt, adapted to
rotate by means of a shaft 19 fixed at one end to facilitate
engagement with the door frame 14 of the door. During
the rotation, the bolt 16 moves from an opening position,
in which it is substantially parallel to the perimeter edge

of the door frame 14 as shown in Figs. 4d and 4e to a
closing position in which the bolt 16 is rotated substan-
tially 90° to a position substantially perpendicular to the
perimeter edge of the door frame 14 as shown in Fig. 3e.
[0017] The shaft 19 can translate in the axial direction.
When the bolt 16 is in the closing position, the door is
fastened by moving the shaft 19 axially in the approach-
ing direction of the bolt 16 to the lock body 10.
[0018] In other words, during the step of closing, the
bolt 16 rotates firstly to promote the engagement with the
frame 14 of said door and then translates axially to press
the door onto its frame 14 and fasten the door itself.
[0019] Then, after a first initial rotation which makes
the bolt 16 rotate to circumferentially approach the pe-
ripheral edge of the frame 14 of the door, a further rotation
of the handle 11 to the limit stop does not apply further
rotations to the bolt 16, instead, it applies an axial trans-
lation, orthogonal to the plane of the door, such to reduce
the distance between the bolt 16 itself and the plane of
the door on which the closing block 20 is fixed. This axial
translation is adapted to progressively compress the door
onto its frame 14, guaranteeing the right squeezing of
the seals possibly placed on the edge of the door or of
the frame 14 and achieving the fastening of the door.
[0020] The door is opened by performing the same
steps in reverse. The initial rotation of the handle 11 in
the opposite direction causes the axial translation of the
bolt 16 so that the distance between the bolt and the door
is increased. The successive rotation in the same direc-
tion induces rotation of the bolt 16, which thus disengages
from the frame 14.
[0021] With reference to Fig. 1-4, the working steps
required to open the door can be summarized as follows:

STEP 1

[0022]

• The handle 11 is flush with the handle block 10;
• The rotor 111 is positioned to keep the bolt 16 of the

inner portion compressed on the frame of the tailgate
14 at position X as shown in Fig. 1d;

• The hatch is closed; the seals are compressed.

STEP 2

[0023]

• By applying light pressure to the point on the handle
shown in Fig. 2a, the handle rotates by the clearance
angle A. Releasing this pressure, the handle returns
flush with the lock body. For this purpose, the handle
block advantageously comprises a pressure zone
112, the pressure of which causes the handle 11 to
rotate from its rest position to its maximum angular
extension defined by the release angle A. Spring-
return means then return the handle to its home po-
sition when the pressure is released.
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• By maintaining the pressure, it is possible to grasp
the handle 11 and apply the force needed to proceed
to STEP 3;

• With handle 11 rotated by angle A, the rotor remains
in the same position as in STEP 1;

• In this step, the rotation of the handle 11 does not
generate any rotation of the rotor 111;

• The hatch remains closed, the seals still com-
pressed.

STEP 3

[0024]

• By applying the right force, the handle 11 rotates by
an angle B as shown in Fig. 3b;

• The movement of the handle 11 rotates the rotor 111
which is engaged with the closing block 20 and drives
the bolt 16 which is distanced from the frame 14 by
a quantity Y, decompressing the seals as shown in
Fig. 3d;

• The hatch is still closed, but the seals are decom-
pressed.

STEP 4

[0025]

• As the rotation continues, the handle 11 moves to
the limit of its travel at an angle C shown in Fig. 4b;

• The rotor 111 concludes its rotation by causing the
bolt 16 to rotate, which frees the hatch from the frame
14.

• The tailgate is open.

[0026] With the tailgate open (STEP 4) the handle 11
stays open at an angle between B and C.
[0027] With the door closed (STEP 1), the handle 11
returns flush with the lock body 10.
[0028] In normal operation, STEP 3 and STEP 4 are
sequential and nothing is felt on the handle, the decom-
pression and rotation of the bolt occur in a single move-
ment that starts at angle A and arrives at angle C.
[0029] The closing and compression of the seals are
accomplished by closing the hatch and pushing the han-
dle 11 into the handle block 10.
[0030] The insertion of the safety device can take place
with any position of the handle, if this is open at the next
closing it will lock in the position of step 1.
[0031] With the safety lock engaged, pressing the pres-
sure zone 112 does not open the handle 11.
[0032] For such a sequence of movements to take
place, the reversible engagement means are advanta-
geously driven by the handle 11 which, by means of a
kinematic mechanism, converts the rotary motion of said
handle, which takes place on an axis parallel to the plane
of the door, into a rotary motion of the rotor 111, which
takes place on an axis perpendicular to the plane of the

door. The rotor 111 is engaged with the closing block 20
which, through a kinematic mechanism, converts said
rotational motion into a compound motion comprising, in
sequence:

- a translatory type motion in the axial distancing di-
rection of the bolt 16 from the frame 14 followed by
a rotational type of motion in the circumferential dis-
tancing direction of the bolt 16 from the frame 14
when the handle 11 moves from the first to the sec-
ond position;

- a rotational type of motion in the circumferential ap-
proaching direction of the bolt 16 to the frame 14
followed by a translatory type motion in the axial ap-
proaching direction of the bolt 16 to the frame 14
when the handle 11 moves from the second to the
first position.

[0033] The handle 11 typically moves within a circular
sector defined by a predetermined release angle (A) rel-
ative to its angular resting position corresponding to the
closing of the lock which corresponds an absence of mo-
tion of the shaft 19.
[0034] The conversion of the rotational motion of the
closing block 20, may be advantageously performed by
means of a cam device which moves on a cam guide so
that there is no simultaneous roto-translation of the shaft
19, but the rotational and translatory motions of the shaft
19 occur in a defined time succession.
[0035] Fig. 5 shows a solution which employs a screw-
lock 21 adapted to guide the shaft 19 inside, in a rotational
and axially translatable manner, by means of a pin 22
adapted to engage both with said shaft 19 and said guide
23 present on said screwlock 21, said screwlock 21 fur-
ther comprising an adjustment bushing 24 adapted to
cooperate with said pin 22 and with said guide 23 to allow
said screwlock 21 to rotate relatively to said shaft 19,
while said shaft 19 translates axially.
[0036] The lock according to the invention is particu-
larly advantageous when the door, tailgate, or hatch to
which it is applied requires more than one locking point.
[0037] For this purpose, a variant envisages the use
of a kinematic mechanism adapted to transform the mo-
tion of the handle 11 into one or more further translatory
motions transverse to the translatory motion of the bolt
16 to allow said translatory motions to be remotely trans-
mitted to one or more closing blocks 13 by means of one
or more rods or tie-rods 12.
[0038] The kinematic mechanism may advantageous-
ly comprise a gear and one or more racks associated
with one or more levers 17 so that the rotation of the gear
causes the translation of said one or more levers.
[0039] According to an embodiment, the further trans-
latory motions are advantageously transferred to a pair
of levers 17 arranged on the opposite sides of the closing
block 20, which levers 17 are configured to move in the
same transverse direction relative to the axial motion of
the bolt 16, but with opposite orientations.
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[0040] In a further configuration, the lock comprises:

a plurality of rods or tie-rods 12 associated, at a first
end, with the kinematic mechanism;
one or more closing blocks 13, e.g., of the compres-
sion type, adapted to be fixed to said door and each
associated with a second end of a rod or tie-rod 12
of said plurality of rods or tie-rods 12, said closing
blocks 13 comprising reversible engagement means
with the frame 14 of said door that can be actuated
by means of said rods or tie-rods 12.

[0041] The reversible engagement means of the clos-
ing locks 13 typically comprise, like the closing assembly
20, a bolt 16’ adapted to rotate to promote the engage-
ment with the frame 14 of said door, and to translate in
an axial direction, to carry out the successive fastening
of the door.
[0042] Advantageously, the closing blocks 13 each
comprise a shaft having the rotation axis 25 substantially
orthogonal to the plane of the door, and connected with
an end to said sliding door bolt 16’ and with the other end
to a toothed wheel 17, e.g., eccentric relative to the axis
of said shaft and adapted to engage with a rack 18 con-
nected, in turn, to said second end of the rod 12. A same
screwlock configuration can convert the rotational motion
of the toothed wheel to roto-translatory motion of the bolt
in a manner similar to that seen for the bolt of the handle
assembly.
[0043] In this manner, a very reliable and easy-to-use
compression lock is created that can guarantee a seal
that is all the greater the higher the number of closing
blocks used, all operated by simply turning a handle.
[0044] The description of the preferred embodiments
of the invention above refers to the accompanying draw-
ings. The same reference numbers in the various figures
identify the same elements or similar elements. The de-
tailed description given above does not limit the scope
of the disclosed invention because the scope of protec-
tion of the present invention is defined by the accompa-
nying claims.

Claims

1. A lock comprising a handle block (10) adapted to be
integrally fixed to the outer side of a door, said handle
block (10) comprising a handle (11) associated with
a rotor (111) and adapted to rotate on an axis parallel
to the plane of the door from a first position to a sec-
ond position, wherein said first position corresponds
to a closing position of said lock and said second
position corresponds to an opening position of said
lock, said handle block (10) being engaged by means
of the rotor (111) to a closing block (20) adapted to
be integrally fixed onto the inner side of said door
and comprising reversible engagement means with
the frame (14) of said door, characterized in that

said reversible engagement means comprise a bolt
(16) adapted to rotate, so as to promote the engage-
ment with the frame (14) of said door, and to translate
in an axial direction, to carry out the subsequent lock-
ing of the door, said reversible engagement means
being actuatable by the handle (11) through a kine-
matic mechanism which converts the rotation that
occurs on an axis parallel to the plane of the door
into a compound motion comprising, in sequence:

a translatory type motion in the axial distancing
direction of the bolt (16) from the frame (14) fol-
lowed by a rotational type of motion in the cir-
cumferential distancing direction of the bolt (16)
from the frame (14) when the handle (11) moves
from the first to the second position;
a rotational type of motion in the circumferential
approaching direction of the bolt (16) to the
frame (14) followed by a translatory type motion
in the axial approaching direction of the bolt (16)
to the frame when the handle (11) moves from
the second to the first position.

2. A lock according to claim 1, wherein the reversible
engagement means comprise a shaft (19) connect-
ed at one end to the bolt (16), the other end being
coupled to the kinematic mechanism so that the shaft
(19) can both rotate and translate axially allowing
the bolt (16) to perform a corresponding roto-trans-
lation.

3. A lock according to claim 1 or 2, wherein the conver-
sion of the rotational motion of the rotor (111) of the
handle block (10) is performed by means of a cam
device which moves on a cam guide so that there is
no simultaneous roto-translation of the shaft (19),
but the rotational and translational motions of the
shaft (19) occur in a defined time in succession.

4. A lock according to one or more of the preceding
claims, wherein the handle (11) moves within a cir-
cular sector defined by a predetermined release an-
gle (A) relative to its angular resting position corre-
sponding to the closing of the lock to which corre-
sponds an absence of motion of the shaft (19).

5. A lock according to claim 4, wherein at the angular
handle resting position (11) corresponding to the
closing of the lock, the handle (11) is flush with the
handle block (10) in a position substantially coplanar
with the door.

6. A lock according to claim 4 or 5, wherein the handle
block (10) comprises a pressure zone (112), the
pressure of which determines the rotation of the han-
dle (11) from its resting position to its maximum an-
gular extension defined by the release angle (A),
spring return means being present to return the han-
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dle (11) to its resting position when the pressure is
released.

7. A lock according to one or more of the preceding
claims, wherein the kinematic mechanism compris-
es a screwlock (21) adapted to guide the shaft (19)
inside, in rotation and axially translatable manner,
by means of a pin (22) adapted to engage both with
said shaft (19) and said guide (23) present on said
screwlock (21), said screwlock (21) further compris-
ing an adjustment bushing (24) adapted to cooperate
with said pin (22) and with said guide (23) to allow
said screwlock (21) to rotate relative to said shaft
(19), while said shaft (19) translates axially.

8. A lock according to one or more of the preceding
claims, wherein a kinematic mechanism is provided
for transforming the motion of the handle (11) into
one or more further translatory motions transverse
to the translatory motion of the bolt (16) to allow said
translatory motions to be remotely transmitted to one
or more closing blocks (13) by means of one or more
rods or tie-rods (12).

9. A lock according to claim 8, wherein the kinematic
mechanism comprises a gear and one or more racks
associated with one or more levers (17) so that the
rotation of the gear causes the translation of said
one or more levers (112).

10. A lock according to claim 8 or 9, wherein the further
translatory motions are transferred to a pair of levers
(17) arranged on the opposite sides of the locking
block (20), said levers (17) being configured to move
in the same transverse direction relative to the axial
motion of the bolt (16), but with opposite orientations.

11. A lock according to one or more of the preceding
claims 8 to 10, characterized in that it further com-
prises a plurality of rods or tie-rods (12) associated,
at a first end, with said kinematic mechanism;
one or more closing blocks (13) adapted to be fixed
to said door and each associated with a second end
of a rod or tie-rods (12) of said plurality of rods or tie-
rods (12), said closing blocks (13) comprising revers-
ible engagement means with the frame (14) of said
door which can be actuated by means of said rods
or tie-rods (12).

12. A lock according to claim 11, characterized in that
said closing blocks (13) are of the compression type.

13. A lock according to claim 11 or 12, characterized
in that said reversible engagement means of the
closing blocks (13) comprise a sliding door bolt (16)
adapted to rotate, to promote the engagement of said
door with the frame (14) and to translate in an axial
direction to successively lock the door.

14. A lock according to one or more of the preceding
claims from 11 to 13, characterized in that said clos-
ing blocks (13) each comprise a shaft (19) having
the rotation axis (25) substantially orthogonal to the
plane of the door, and connected by an end to said
sliding door bolt (16) and by the other end to a toothed
wheel (17), e.g. eccentric relative to the axis of said
shaft (19) and adapted to engage with a rack (18)
connected, in turn, to said second end of the rod (12).

15. A lock according to one or more of the preceding
claims, characterized in that said handle block (10)
comprises a cylindrical lock adapted to control a stop
bolt adapted to engage with an appropriate housing
present on the handle (11) in the closing position.

16. A lock according to one or more of the preceding
claims, characterized in that said locking block (20)
and said handle block (10) are integrated in the same
component of the lock.

17. A door characterized in that it comprises a lock
according to one or more of the preceding claims.
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