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A closure for a toggle clamp for an industrial truck, wherein
the closure has a holding part, a holding axle mounted to the
holding part, a closure part, wherein the closure part has an
anchoring element, a closing lever, a boundary axle mounted
to the anchoring element, a closing lever pivotably mounted
to the closing lever axle, a latch axle mounted to the closing
lever, a latch mounted to the closing lever axle, the boundary
axle, pivotably mounted to the latch axle, and the latch nose
configured to engage the holding axle, a first spring element
attached to the closing lever axle, and a second spring element
attached to the latch axle, and a pivot axle configured to be
attached to the industrial truck.
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FASTENER FOR AN INDUSTRIAL TRUCK
COMPRISING A TOGGLE CLAMP

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is based upon and claims priority to
German Patent Application No. 10 2015 101 210.3, filed Jan.
28,2015, under relevant sections of 35 USC §119, the entire
contents of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to a closure with a
toggle clamp for an industrial truck with a closure part and a
holding part. The holding part has a holding axle, on which
the closure part is locked.

[0003] Closures with toggle clamps are used e.g. in doors
and hoods, which are locked shut by hooks, clamps and
levers. The operation and handling of closures with toggle
clamps has proven to be particularly cumbersome. In known
toggle clamps, installation of the clamping element on the
holding part is cumbersome, whereby operation is impeded.
Moreover, conventional toggle clamps are difficult to inte-
grate into the exterior design of a vehicle since their levers
project and protrude from a contour progression.

[0004] The battery hood closure on an industrial truck is
particularly important because it is not only used to close but
also to simultaneously exert a force on the battery positioned
in the battery compartment via the battery hood closure. An
important requirement for a closure with a toggle clamp, in
particular for a battery hood closure on an industrial truck, is
to create a sufficiently large clamping force in order to lock all
components in place in a rattle-free manner. A simple and
comfortable operation should also be possible, which pre-
vents faulty operation. Moreover, the battery hood in many
vehicles is also a central component from the design point of
view so that an optically well integrated closure is desired.
The closure should also be inexpensive to produce and simple
to install.

[0005] The object of the invention is to provide a closure
with atoggle clamp for an industrial truck, which achieves the
aforementioned goals with easy and comfortable operation.
[0006] According to the invention, the object is solved by a
closure having the characteristics of claim 1. Advantageous
designs are the subject matter of the dependent claims.

BRIEF SUMMARY OF THE INVENTION

[0007] The closure according to the invention with a toggle
clamp is provided for an industrial truck, which is equipped
with a closure part and a holding part provided with a holding
axle. The closure part has an anchoring element for connec-
tion with a vehicle part and a closing lever. The closing lever
is pivotably mounted around a closing axle provided on the
anchoring element and has a latch axle on its end pointing
towards the anchoring element. A latch, which has a latch
nose in the form of a projection on its other end, with which
the holding axle can be caught behind and clamped, is pivot-
ably mounted around the latch axle. Two spring elements are
provided on the toggle clamp according to the invention, one
spring element of which pushes the closing lever into the open
position and the second spring element pushes the pivotably
mounted latch into the closed position. The latch has two
through holes, of which the closing lever axle extends through
a first through hole and a boundary axle arranged on the
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anchoring element extends through the second through hole.
Both through holes as well as the axles passing through them
restrict and guide the movement flow of the latch so that the
latch assumes a defined snap position with respect to the
holding axle of the holding part under the influence of the
spring forces. When closing, the latch first hits the holding
axle and catches behind it, wherein the second spring element
is deflected.

[0008] Then, when the closing lever is actuated, the latch
axle and the pivot axle are moved through a dead center
formed with the holding axle. The special advantage of the
closure according to the invention is that an automatic snap-
ping ofthe latch onto the holding axle can take place and, with
the subsequent movement of the closing lever, the latch is
moved through the dead center formed by the latch axle, pivot
axle and holding axle, and the closing lever, despite the
opposing spring force, is held by the generated clamping
force inthe closed position. A special advantage ofthe closure
according to the invention is that the movement leading to a
final locking is made up of two components. On one hand, the
closure part with the latch in a defined position leads to the
latch easily and reliably catching behind and snapping onto
the holding axle. On the other hand, an adjustment of the
closing lever with the snapped in latch can move it through the
dead center in order to thus lock the toggle clamp.

[0009] Ina preferred further development, in a closed posi-
tion, the latch axle and pivot axle are moved through the dead
center formed with the holding axle through the raising of the
closing lever, whereby the clamping force is first removed.
Through a further pivoting of the closing lever opposite the
spring force, the latch is lifted out of the rear grip on the
holding axle. A releasing and opening of the closure is thus
possible with a continuous movement of the closing lever.
[0010] Ina preferred design, the closure part is installed on
a pivotable vehicle part and the holding part is fixed to the
vehicle.

[0011] In a preferred design, both spring elements are
designed identically. The installation of the toggle clamp is
also hereby simplified since there is no difference between the
two spring elements.

[0012] In a preferred design, the first through hole in the
latch is designed as an elongated shape, which surrounds the
closing lever axle. The first through hole is designed as a bent
elongated hole, which restricts the pivot range of the latch
around its latch axle and provides sufficient play to snap
behind the holding axle.

[0013] In a preferred design, the second through hole is
designed with an oval or round shape. The boundary axle
passing through the second through hole moves along the
circumference of the second through hole, wherein prefer-
ably, when the latch catches behind or releases from the
holding axle, the boundary axle releases from the circumfer-
ence of the second through hole. Even in the closed position,
the boundary axle is free in the second through hole and is not
in contact with its circumferential wall.

[0014] Inaparticularly preferred design, an industrial truck
is equipped with the closure according to the invention,
wherein the closure part is arranged on a pivotable cover part,
which snaps behind the latch of the closure part on the holding
axle when pivoted into its position to be closed. Through the
pivoting of the cover part into a closed but not yet locked
position, the latch catches behind the holding axle. In a pre-
ferred design, the latch is lifted out by the closing lever behind
the holding axle after the latch axle and the pivot axle have



US 2016/0215535 Al

been moved into a released position through the dead center
out of the locked position. The closure part of the toggle
clamp is preferably arranged on a battery hood cover and is
pivotable on a bracket with the battery hood cover, which lets
the latch snap into a position engaging behind the holding
bushing in the closed position of the battery hood cover.
[0015] A further factor, facilitating installation in particu-
lar, is that the anchoring element for the closure part has a flat
anchoring plate with a raised end section on the end facing
away from the closing lever, wherein the anchoring plate has
one or more bore holes for fastening means and the end
section has at least one bore hole for a spacing means, via
which the dead center of the toggle clamp is adjustable. In this
design, the anchoring element is first fastened on the indus-
trial truck such that the anchoring element can still be shifted.
The position of the anchoring element before a final securing
of the anchoring element is determined via the spacing
means. The criterion here is to set the dead center such that the
closing lever is easily and effectively set.

[0016] Inapreferred design, asensoris provided inthe area
of the holding part, which detects the snapping in and/or
locking ofthe latch. The sensor can be installed on the holding
part itself or in the area of the vehicle covering, which is
located adjacent to the holding part. Depending on the design,
one or two different positions of the latch can be detected. A
first detectable position is the latch in the snapped in state on
the holding axle. The second state measurable by the sensor is
the locked latch. For example, a proximity sensor, which can
differentiate whether the latch is only snapped in or also
locked, e.g. by the movement of the tip of the latch, can be
provided as the sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] A preferred design of the invention is explained in
greater detail below based on an exemplary embodiment. The
figures show in:

[0018] FIG. 1 depicts a cross-section through a battery
hood closure,
[0019] FIG.2is aperspective view of the closure part of the

toggle clamp with an open closing lever,

[0020] FIG.3is aperspective view of the closure part of the
toggle clamp with a view of the latch,

[0021] FIG. 4 is a view of the closure part from below,
[0022] FIG. 5 is a sectional view along the line A-A from
FIG. 4, and

[0023] FIG. 6is four different positions of the toggle clamp.

DETAILED DESCRIPTION OF THE INVENTION

[0024] FIG. 1 shows a drive part of an industrial truck in a
sectional view from the side. The industrial truck is operated
via a control unit 10, which is arranged on a support 12. A
section of the battery compartment 14 can be seen below the
support 12. The battery compartment 14 is closed via a battery
hood cover 16, the pivot axle 18 of which is arranged fixed on
the vehicle. The battery hood cover 16 is pivoted open and
closed again via the pivot axle 18. The battery hood cover 16
has an L shape, wherein the upside-down L. with the free end
of'its vertical line is hinged on the vehicle. The pivot axle 18
lies behind and below a closure part 22. The closure part 22 of
the toggle clamp is arranged on the horizontal section 20 of
the battery hood cover 16. The holding part 24 with the
holding axle 26 is arranged on the vertical wall 28 of the drive
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part, which is fixed on the vehicle. The wall 28 runs parallel to
the vertical section 30 of the pivotable battery hood cover 16.
[0025] FIG. 1 shows the closing lever 32 and the latch 34 on
the closure part 22. The latch 34 has a nose-shaped projection
36, with which it catches behind the holding axle 26. In the
position of the latch 34 shown in FIG. 1, the latch can be lifted
and released from the holding axle 26 through a movement of
the closing lever 32 in the direction of the drawn-in arrow A.
[0026] A more detailed structure of the closure part 22
arises from the perspective representations in FIGS. 2 and 3.
FIG. 2 shows the closure part 22, which has an anchoring
plate 38 with a raised end section 40. The anchoring plate 38
is provided with two locking nuts 42 and the raised section is
provided with one locking nut 44. The anchoring plate tran-
sitions into two lateral arms 46, which carry a closing lever
axle 48 and a boundary axle 50. The closing lever 32 is
pivotably mounted on the closing lever axle 48. The closing
lever 32 is made of a plastic material, for example fiber-
reinforced polyamide, while the other parts are preferably
made of metal. The latch 34 with its second through hole 52
can also be seen in FIG. 2. The second through hole 52 has a
circular shape and the boundary axle 50 passes through the
second through hole 52.

[0027] FIG. 2 shows a spring element 54, which abuts with
one arm 56 against the second through hole 52 and with the
other arm 58 against the boundary axle 50. The nose 36
engaging behind the holding axle 26 can also be seen in FIG.
2

[0028] FIG. 3 shows the closure part 22 in a view of the
anchoring plate 38 from below. A latch axle 60 can also be
seen in the view from below. The latch axle 60 is arranged on
the closing lever 32. The latch 34 can be pivoted around the
latch axle 60, wherein the latch 34 is pretensioned with
respectto the closing lever 32 by a spring element 62 arranged
on the latch axle 60. The through hole 64, through which the
closing lever axle 48 passes, can also be seen in the view from
FIG. 3. The through hole 64 is designed as an arched elon-
gated hole.

[0029] The structure of the closure part 22 of the toggle
clamp can be seen from FIG. 4 and the sectional view from
FIG. 5. FIG. 5 shows the closing lever 32 and the latch 34. The
latch 34 is pivotably mounted on the closing lever 32 via the
latch axle 60. With respect to the closing lever axle 48, the
latch axle 60 is arranged on the side pointing towards the
anchoring plate 38. In other words, the latch axle 60 is located
on the part of the latch 34 pointing away from the latch nose
36. Latch 34 and closing lever 32 are locked against each
other by the spring element 62. The spring element 54 is
arranged on the closing lever axle 48 and locks the latch 34
with respect to the boundary axle 50. In the case of a pivoting
of the closing lever 32 in the position shown in FIG. 5, the
latch is pivoted in the direction of the closed position, wherein
the boundary axle 50 moves in the through hole 52 along the
circumference. When the latch 34 with the latch nose 36 hits
the holding axle 26, the latch nose moves against the force of
the spring 54 in the second through hole 52, and snaps behind
the holding axle 26, as shown for example in FIG. 1.

[0030] With positions 1 to 4, FIG. 6 shows different posi-
tions for the toggle clamp. In position 1, the toggle clamp is
open and the latch 34 is located above the holding axle 26. As
can be seen by the tilt of the anchoring plate 38, the battery
hood cover (not shown) in position 1 (open) is not yet com-
pletely closed. If the anchoring plate 38 is moved in the
direction of arrow Z, then the latch nose 36 slides over the
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holding axle 26 and thereby ends up in position 3. If, in
contrast, the closing lever 32 is moved from position 1 further
in direction A, the battery hood cover opens and is swung
open.

[0031] Position 3 shows the latch 34 in its caught position,
in which the latch nose 36 catches behind the holding axle 26.
Inthis caught position, the latch axle 60, the closing lever axle
48 and the holding axle 26 do not lie on one line, but rather
form a triangle, in which the closing lever axle points away
from the battery compartment 14. If the closing lever 32 in
position 3 (caught) is pivoted in direction V, then the closing
lever axle 48 moves through the dead center and the toggle
clamp into its clamped position, which is shown in position 4
(clamped). In position 4 (clamped), the closing lever axle 48
together with the latch axle 60 and the holding axle 26 again
form a triangle, in which however the closing lever axle 48
points towards the battery compartment.

[0032] Thetoggle clamp is clamped in position 4. It is clear
in position 4 why the toggle clamp according to the invention
is particularly well integrated into the contour of the battery
hood. Through the further movement ofthe closing lever 32 in
the direction of arrow w, it can be adjusted to the adjacent
edge of the battery hood and is thus integrated into the con-
tour.

[0033] Starting from position 3 (caught), in which the latch
34 catches behind the holding axle 26, the toggle clamp can
be brought into position 2 by lifting the latch 34 out of its
caught position. This takes place through actuation of the
closing lever 32 in the direction of arrow H, whereby the
toggle clamp ends up in position 2. The lifting out of the latch
34 here takes place through the joint pivoting movement with
the closing lever around the closing lever axle so that this is
lifted from the holding axle 26 under deflection of the spring
54. The lifting movement can be clearly seen in FIG. 2, since
the boundary axle 50 in the second through hole 52 does not
abut against its circumferential wall but is rather lifted from
the circumferential wall against the spring tension.

[0034] A proximity sensor 70 is shown for each of the
positions 1 to 4. In position 3, the proximity sensor 70 detects
that the distance between the latch 34 and the proximity
sensor 70 is reduced. It can be determined in this manner that
the latch 34 is snapped onto the holding axle 26. In position 4
(clamped), the latch 34 pivots around the holding axle 26 so
that the distance from the proximity sensor 70 is further
reduced. The proximity sensor 70 can hereby determine that
the toggle clamp is locked.

[0035] Depending on the signals of the sensor 70, a corre-
sponding signal can be transmitted to the vehicle control
system. Thus, for example, when the latch is not snapped in or
the latch has not assumed the minimum distance to the prox-
imity sensor 70, a corresponding signal can be triggered on
the vehicle control system, which is for example displayed to
a driver and/or even triggers the stopping of the vehicle. The
industrial truck can thus be prevented from being used when
the toggle clamp is not closed.

1. A closure for a toggle clamp for an industrial truck, the
closure comprising:

a holding part configured to be attached to the industrial
truck;

a holding axle mounted to the holding part;
a closure part comprising

an anchoring element comprising a first lateral arm and
a second lateral arm,
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a closing lever axle mounted to the first lateral arm and
the second lateral arm,

a boundary axle mounted to the first lateral arm and the
second lateral arm,

a closing lever pivotably mounted to the closing lever
axle,

a latch axle mounted to the closing lever,

a latch having a first latch hole, a second latch hole, a
third latch hole, and a latch nose, wherein the latch is
mounted to the closing lever axle extending through
the first latch hole, the latch is mounted to the bound-
ary axle extending through the second latch hole, the
latch is pivotably mounted to the latch axle extending
through the third latch hole, and the latch nose is
configured to engage the holding axle,

a first spring element attached to the closing lever axle,
wherein the first spring element is configured to push
the closing lever into an open position with respect to
the latch, and

a second spring element attached to the latch axle,
wherein the second spring element is configured to
push the latch into a closed position with respect to the
anchoring element; and

a pivot axle configured to be attached to the industrial

truck,

wherein the latch is configured to contact the holding axle

and deflect at least one of the spring elements, and the
closing lever is configured to be actuated and move the
latch axle and the pivot axle through a dead center
formed with the holding axle and the closing lever is
configured to be held in the closed position by the gen-
erated clamping force.

2. The closure of claim 1, wherein the latch axle is config-
ured to move through a dead center formed with the holding
axleinthe closed position by pivoting the closing lever and by
further pivoting the closing lever opposite the force of the first
spring element and the latch is released from the holding axle.

3. The closure of claim 1, wherein the closure part is
configured to mount to a pivotable industrial truck part.

4. The closure of claim 1, wherein the first spring element
and the second spring element are identical.

5. The closure of claim 1, wherein the first latch hole is an
elongated shape and the closing lever axle is restricted in its
movement by at least one end stop.

6. The closure of claim 1, wherein the second latch hole has
a circular shape and the boundary axle moves along the cir-
cumference of the third latch hole.

7. The closure of claim 1, when the latch nose is configured
to engage or release from the holding axle, the boundary axle
is no longer in contact with an interior surface of the second
latch hole.

8. The closure of claim 1, wherein the closure part is
configured to be arranged on a pivotable cover of the indus-
trial truck, wherein the pivotable cover is configured to attach
behind the latch on the holding axle when the latch is rotated
into the closed position.

9. The closure of claim 1, wherein the closing lever is
configured to release the latch from the holding axle after the
latch axle has been moved through the dead center.

10. The closure of claim 8, wherein the closure part is
configured to be arranged on a battery hood cover of the
industrial truck and the closure part is configured to pivot on
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a bracket, wherein the bracket is configured to allow the latch
to engage the holding axle in the closed position of the battery
hood cover.

11. The closure of claim 1, wherein the anchoring element
has a flat anchoring plate extending between the lateral arms
and a raised end section, wherein the the anchoring plate at
least one bore hole configured to attach the anchoring element
to the industrial truck and the raised end section has at least
one bore hole configured to adjust the dead center of the
closure.

12. The closure of claims 1, wherein a sensor is configured
to attach to the holding part at a predetermined distance from
the holding axle, which detects the engaging and the releasing
of the latch nose with the holding axle.

#* #* #* #* #*
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