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(57) To prevent the manipulation of switches such as flap and acknowledgment signal switches provided for the safety
of the operating personnel, these switches are connected to a current flow monitor 25 which 1s electrically connected
to the automatic control unit 30 for the automatic emptying of containers, 1n particular of garbage cans into collection
bins. This current flow monitor 25 transmaits a clear signal to the automatic control unit 30 only 1f the switches 11 and
16 are 1n their intended position. In addition, other safety switches may be provided, such as an upper and a lower
reference switch 9 and 32. Furthermore, the current flow monitor 25 1s connected to a barmier switch 13 and designed
to check 1n which gear the gearshift of the vehicle 22 1s.
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ABSTRACT OF THE DISCLOSURE
To prevent the manipulation of switches such as flap and

acknowledgment signal switches provided for the safety of the
operating personnel, these switches are connected to a
current flow monitor 25 which is electrically connected to

the automatic control unit 30 for the automatic emptying of
contalners, in particular of garbage cans into collection
bins. This current flow monitor 25 transmits a clear signal
to the automatic control unit 30 only if the switches 11 and
16 are 1n their intended position. In addition, other safety
switches may be provided, such as an upper and a lower
reference switch 9 and 32. Furthermore, the current flow

monitor 25 is connected to a barrier switch 13 and designed

to check in which gear the gearshift of the vehicle 22 is.
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Specification

The invention relates to a safety circuit arrangement
for lifting/tilting or tilting devices to empty containers
of different sizes, in particular for lifting/tilting
devices of garbage trucks with a control mechanism for the
automatic emptying of the containers into collection bins
and with at least two system contacts or system switches,
in particular flap or acknowledgement signal switches,
electrically connected, directly or indirectly, to the
automatic control unit and actuated by the containers.

Garbage trucks are usually equipped with so called
automatic systems which, after the containers have been
hung into the lifting/titling device, raise them, enmpty
them, possibly shake them and put them back on the ground.
This automatic system is activated by a flap switch
disposed on the lifting/tilting frame when the garbage can
is hanging in the lifting/tilting frame and actuates the
flap switch. The automatic system is then activated by a
hand switch on the garbage truck. Under sone
circumstances, both the hand switch and the flap switch can
be manipulated by the garbage collectors in order to
accelerate the emptying process. Since such manipulation
also puts the respective safety devices out of operation,
the risk of accidents is considerably increased for the
garbage collectors.

Known from EP-PS 173 180 is a lifting/tilting device
for emptying containers which is equipped with electric
system contacts in the abutment area. Other system
contacts are disposed on the center gripping plates of the
gripping mechanism. A switching process can be triggered
only by the combined actuation of at least three contacts,
and such a switching process may consist in that the truck
driver in the cab or a garbage collector working on the
emptying device is given a signal that the actual emptying

process can now be initiated. But it is also possible to
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utilize the simultaneous actuation of the three contacts
for the auto-automatic initiation of the actual emptying
process.

But this arrangement still does not meet the desired
stringent safety requirements because a manipulation of the
system contacts can cause the safety provision to be put
out of action again.

Therefore, the object of the invention is a safety
circuit arrangement for garbage truck lifting/tilting
devices which avoids the disadvantages of the known devices
and renders a manipulation of the automatic control at
least more difficult.

This problem is solved by a safety circuit arrangement
according to Claim 1.

To make the manipulation of the system contacts or
switches, which preferably are acknowledgement signal
switches or flap switches, nearly impossible they are
connected to a current flow monitor which constantly
checks the intended status of these switches and transmits
a clear signal to the automatic control unit only if the
switches are in their intended position at the correct
time. In case the acknowledgement signal switch is on
permanently, for instance, no clear signal is transmitted
to the automatic control unit.

The acknowledgement signal switch, as well as the flap

switch, is actuated by the garbage can. Preferably, the
acknowledgement signal switch is mounted so to the

lifting/tilting device as to be actuated by the rim of the
can. The flap switch and the acknowledgement signal switch
interact in such a manner that no automatic operation is
possible in the absence of a switch signal either from the
flap switch or from the acknowledgement signal switch. The
flap switch is actuated by the approach of the container

to the lifting frame and gives the starting signal for the

initiation of the automatic cycle to a controller. The
control signal is transmitted via an integrated time delay
circuit so that the start of the lifting motion is cleared

.....3...
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with an initial delay. If the flap switch should have been
brought into working position manually, no automatic
operation would be possible due to the absence of the
signal from the acknowledgement signal switch. While the
lifting/tilting device starts to operate, it stops when it
reaches a certain reference elevation.

In case the flap switch was actuated by the wall of a
large garbage can, the circuit arrangement provides for the
lifting/tilting device to be raised only by a certain
amount. If then the acknowledgement signal switch fails to
be actuated because, for instance, a large container is
involved whose rim cannot yet switch the acknowledgement
signal switch in this position of the lifting/tilting
device, the latter stops. An undesired automatic emptying
of large containers is thus prevented.

The safety circuit arrangement may yet be improved by
providing additional switches which either prevent the
automatic control unit from being activated in the first
place or stop the automatic emptying process if the
switches were not actuated in the intended manner.
Accordingly, at least one upper reference switch,
actuatable during the first up-travel of the
lifting/tilting device, and at least one lower reference
switch, actuatable during the respective lowering of the
lifting/tilting device, are electrically connected to the
current flow monitor. In addition, at least one barrier
switch, actuatable upon the lowering of the safety
barriers, is electrically connected to the current flow
monitor, giving a clear signal to the automatic control
unit only after all these switches are in their intended
position.

Moreover, the current flow monitor may be designed to
check 1in which gear the vehicle's gearshift is. 1In this
case, a clear signal is sent to the automatic control unit
only if the vehicle is not in reverse gear.

In order to be able to interrupt the automatic process
in dangerous situations, at least one emergency stop switch

- 4 -
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is provided between the current supply and the automatic
control unit. These emergency stop switches are wired in
series with the emergency stop switches mounted to the
garbage truck.

5 According to another embodiment, the upper reference
switch 1s connected to the ignition circuit of the garbage
truck's engine. If the garbage truck's ignition circuit
was interrupted, the upper reference switch must be
actuated anew. This 1is accomplished by moving the

10 lifting/tilting device to the upper reference point.

Another embodiment provides for an additional switch
gear to be dilisposed between the upper reference switch and
the current flow monitor, latching in after the initial
actuation of the upper reference switch. If, in this

15 arrangement, the garbage truck's ignition circuit is
interrupted, this switch gear is shut off also, so that the
latched-in status is cancelled. After re-ignition it is
then again necessary to approach the upper reference point
SO as to actuate the upper reference switch and allow this

20 additional switch gear to latch in again.

Preferably, the lower reference switch is connected
to a reverse travel safety device of the garbage truck.
Such a reverse travel safety device consists essentially of
a warning signal to tell the garbage truck driver that the

25 backing up of the garbage truck represents a dangerous
situation.

In lifting/tilting devices which, juxtaposed, can
singly empty a small and jointly a large container, an
additional locking switch is connected to the switch gear

30 and 1s actuated whenever the two lifting/tilting devices

are joined mutually by a mechanical or electrohydraulic
locking systen.

Preferably, all switches mentioned consist of so
called proximity switches because they offer the advantage
35 of not being fixable manually in one position as easily as
mechanical ones. These proximity switches are mounted to
the lifting/tilting device(s) or to the garbage truck and

i D
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are actuated by appropriate actuating elements such as
switching brackets.

The upper reference switch is mounted in the upper
lifting range of the lifting/tilting device next to the
pour-in opening on the dump housing, preferably above the
pivot shaft of the lifting/tilting device. The proximity
switch 1s aligned so as to be actuated as soon as the upper
end of the lifting/tilting frame reaches the upper
reference point. If applicable and desired there may be
provided on the lifting/tilting frame an additional plate
which 1interacts with the upper reference switch.

The lower reference switch is mounted in the lower
lifting range of the lifting/tilting device to the
lifting/tilting frame and is actuated when the
lifting/tilting frame approaches the lower reference point.
The lower reference switch may be located wherever it can
be actuated by the lifting/tilting frame upon reaching the
lower reference point. Preferably, the lower reference
switch is mounted so as to be opposite an actuating element
when the lower reference point is reached by the
lifting/tilting frame.

The acknowledgement signal switch is mounted to the
lifting beam so that it can be actuated when the container
to be emptied is hung in. The flap switch is mounted to
the front of the lifting beam and is actuated as soon as
the wall of the container to be emptied makes contact.

The barrier switches are mounted to the dump housing
in the upper pivoting range near the axis of rotation of
the barrier and are actuated by the latter as soon as it
has swung down from its normal position.

It is of particular advantage for the application of
the arrangement to realize the current flow monitor and the
automatic control unit in a single electronic component.
This improves safety also due to the fact that no long
cables have to be laid between these devices which so often
can be the cause of malfunctions in the rough, every-day
application of the lifting/tilting or tilting devices.

- 6 -
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The operating mode of the safety circuit arrangement
1s described in greater detail in the following.

Prerequilsite for the operation of the safety circuit
arrangement 1is to switch the ignition on first. Then,
prior to the first emptying operation, the barriers which
limit the pivoting range of the lifting/tilting device
laterally must be swung down in to their end position. In
so doing, the two barrier switches are actuated,
transmitting appropriate signals to the automatic control
unit or current flow monitor. If proximity switches are
used, one switch is preferably damped and one switch
undamped when the barriers are lowered so that manipulating
these two switches is not possible.

By operating a hand switch the garbage collector nust
then raise the lifting/tilting device to an upper reference
point. There the upper reference switch is actuated,
thereby activating the current flow monitor which
subsequently checks constantly whether the lower reference
switch, the acknowledgement signal switch, the flap switch
and the barrier switch or switches are in their intended
state. If the current flow monitor finds that all these
switches are in their intended state, an appropriate clear
signal is sent to the automatic control unit. The upper
reference point must be approached every time the garbage
truck's engine is started anew. Otherwise the current flow
monitor is not activated and the respective clear signal is
not received by the automatic control unit so that it
cannot be activated.

The end of this current flow check may be indicated to
the garbage collector either acoustically or optically, who
then lowers the lifting/tilting device to a lower
reference point by operating an appropriate hand switch.
The lower reference switch, connected to a reverse travel
safety device of the garbage truck, is disposed in the
lower reference point. When the driver shifts into
reverse gear, the reverse travel safety device informs the

driver acoustically or optically that from this time on he
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must not back the garbage truck up because the automatic
system is now ready to operate, or the lifting frame is in
its lowest position. In case the lower reference point was
not approached for whatever reason, the automatic cannot be
activated.

After these preparations the automatic can be turned
on by pushing a button and the first container can be
brought or driven to the lifting/tilting frame. In this
process the container wall pushes against the flap switch
and the container rim, after a short upward travel, against
the acknowledgement signal switch. If the acknowledgement
signal switch is actuated before the flap switch, the
automatic cannot be activated. If only the flap switch is
actuated at the reception level of small containers while
the acknowledgement signal switch is not, the
lifting/titling device will travel upwardly by a certain
amount only and stop. 1In this case the lifting/tilting
device attains only a level below the reception level of a
big container. It is made certain in this manner that big
containers cannot be emptied automatically. If the flap
switch is actuated unintentionally by an operator, the same

effect ensues. An endangerment of the operator is made

virtually impossible due to the short stroke.

After emptying the container it is automatically
deposited on the ground again. Should the garbage
collector remove the container prematurely from the
lifting/tilting device, both the acknowledgement signal
switch and the flap switch are actuated, thereby taking the
clear signal away from the automatic control unit which
immediately interrupts the automatic operation and goes
into stop position. In this case, the entire
lifting/tilting device must be lowered again manually to
the lower reference point before the next emptying
operation so that the lower reference switch located there
is actuated anew. The latter then sends an appropriate

signal to the automatic control unit so as to clear it for
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continued operation. Then the automatic must be turned on
again by pushing a button.

Every manual intervention in the automatic emptying
process leads to an interruption of the emptying process
and requires that the lower reference point be approached
again, thereby actuating the lower reference switch.

In garbage trucks with two dump holes, a safety
circuit arrangement of its own is provided for each
lifting/tilting device.

In garbage trucks with a twin dump hole with folding
arms to receive big garbage cans, the safety circuit
arrangement is also provided in duplicate. In addition,
the two lifting/tilting devices are equipped with a locking
mechanism, by means of which both lifting/tilting devices
can be joined to each other mechanically. This locking
mechanism is coupled to a locking switch which likewise is
connected electrically to the circuit arrangement. The
automatic control units are deactivated when the two
lifting/tilting devices are joined to each other to empty
large containers. Since the automatic control unifs are
not being used in this case, the two barriers may also be
swung up into their starting position for emptying big
containers.

Exemplary embodiments of the innovation are described
below 1n greater detail with reference to the drawing in
which
Figure 1 shows a block circuit diagram of the safety

circuit arrangement for a single dump hole:

Figure 2 the rear view of a garbage truck with a single
dump hole;

Figure 3 the block circuit diagram for dual dump holes;

Figure 4 the rear view of a garbage truck with dual dump
holes;

Figure 5 the block circuit diagram for a split comb type
dump hole;

Figure 6 the rear view of a garbage truck with a split
comb type dump hole;

_9_
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Figure 7 a block circuit diagram of the safety circuit
arrangement for a single dump hole according to a
further development fo the arrangement of Figure
1.

Figure 1 shows the safety circuit arrangement
according to the invention for a single dump hole. The
garbage truck 22 has a power supply 23, an ignition circuit
26 for the garbage truck's engine and a reverse travel
safety device 27 in the form of a warning signal lighting
up in the driver's cab. A line wired across the ignition
circuit 26 goes from the power supply 23 of the vehicle 22
directly to the switch gear 210 of the lifting/tilting
device. A second electric line leads from the power supply
23, via two emergency switches 1 and 2 mounted to the
vehicle and two more emergency switches la, 2a mounted to
the device, to the switch gear 210 and thence back to the
vehicle 22. It is from this switch gear 210 that a line
goes to the switch 7 by means of which the automatic
control unit 30 can be activated manually. However, the
actuation of switch 7 becomes effective only when the upper
reference point is approached by means of the hand switch 3
which acts upon the solenoid valve 29 responsible for
raising the lifting/tilting device. When the upper
reference point has been reached, the upper reference
switch 32 is actuated. This causes a switch gear 200 to

latch in, clearing the current path to the current flow
monitor 25 which checks whether the lower reference switch
9, the acknowledgement signal switch 11, the flap switch
16, the upper reference switch 32 and one of the barrier
switches 13 all are in their intended position. This also
includes that the current flow monitor checks and
determines that the garbage truck is not in reverse gear.
This is indicated by R in Figure 1.

If it is found that all switches are in their intended
position and no other manual actuation is taking place, an

appropriate clear signal is transmitted to the automatic
control unit 30.
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The lower reference switch 9 is connected, via another
line, to the reverse travel safety device 27 which
indicates to the driver in accordance with the position of
switch 9 whether he may or may not back the vehicle up.

The latch-in of the switch gear 200 is interrupted
upon any interruption of the ignition circuit 26 and must
be reestablished by approaching the upper reference point
again.

The current flow monitor 25 takes the clear signal
away from the automatic control unit also when a signal
from the switches 3, 4, 9, 11, 16, and 32 either is present
permanently, i.e. at times when it should not be there, or
does not arrive at the proper time. In this case, eilther
the started emptying operation is completed or, preferably,
this emptying operation is interrupted at once.

In spite of the fact that the clear signal from switch
32 or from the current flow monitor 25 is present, the
automatic control unit 30 is not ready to function. For,
the automatic control unit 30 is also connected to the
barrier switch 20 which is inserted between the switch gear
210 and the automatic control unit 30. Only after the
barrier switch 22 was actuated by swinging down the
barriers is an appropriate clear signal present at this

point also. Simultaneous with clearing the automatic
control unit 30 a signal is also transmitted to the

solenoid 28. This signal is effective as long as the
automatic control unit is cleared.

The actuation of the flap switch causes a signal to be
transmitted to the solenoid valve 29 via the switch gear
210 and the automatic control unit 30. This valve is
responsible for raising the lifting/tilting device and, in
addition, gives the command to the automatic control unit
30, via the timer 19, to control the emptying process
time-wise.

Upon the conclusion of the emptying process, the
signal is removed by the automatic control unit 30 from the
solenoid 29 and the lowering of the lifting/tilting device

w3
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1s initiated. Summarizing, the following switching sequence
1s required for an automatic emptying cycle:

Actuate switch 16.

Actuate switch 11.

Deactuate switch 9.

Actuate switch 32.

Deactuate switch 32.

Actuate switch 9.

Deactuate switch 11.

Deactuate switch 16.

A deviation from this sequence is recognized as error
by the current path monitor 25 and leads to the shut-off of
the clear signal.

Figure 2 shows the rear view of a garbage truck with a
single dump hole. The garbage truck 22 is only shown
schematically, as are the lifting/tilting device 101
mounted to 1t and the arrangement of the switches. The
lifting/tilting device 101 has a dump housing 100 with a
pour-in opening 104. Disposed on the lower right next to
the pour-in opening 104 is a group of keys with the push
buttons 7, 3, and 4. Button 7 serves to turn the automatic
control unit 30 on. Buttons 3 and 4 serve the manual
raising and lowering of the lifting/tilting device 101
which is located below the pour-in opening 104. This
lifting/tilting device has a lifting cradle 107 with a
1lifting beam 109 and an abutment plate 111 to seat a
garbage can (not shown). The entire lifting cradle 107 is
fastened to swinging arm 105. disposed on both sides next
to the 1lifting cradle 107 are safety barriers 113, 114.

Each safety barrier 113, 114 supborts an emergency switch
la, 21la.

The upper reference switch 32 is mounted to the dump
housing below the pour-in opening 104. Below it is the
barrier switch 13 which is actuated when the barrier 113 is
swung down. Provided on the right side at the
corresponding spot is a barrier switch 20, actuated by the

barrier 114. Furthermore, the lower reference switch 9,
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actuated when the lower reference point is reached, is
mounted to the lifting beam 109. Also disposed on the
lifting beam 109 are both the flap switch 16 and the
acknowledgement signal switch 11.

Figure 3 shows the safety circuit arrangement for dual
dump holes. Corresponding to Figure 1, the garbage truck
22 also has a power supply 23, an ignition circuit 26, and
a reverse travel safety device 27. A line, wired through
the ignition circuit 26, goes from the vehicle's power
supply 23 directly to the switch gear 210 of the two
lifting/tilting devices.

A second electric line again leads from the power
supply 23, via two emergency switches 1 and 2, to the
switch gear 210 and thence back to the vehicle 22. From
this common switch gear 210 a line goes to switch 7 or 8,
respectively, by means of which the automatic control unit
30 or 31, respectively, can be activated manually. 30a
designates the automatic control unit for the left
lifting/tilting device and 30b the automatic control unit
for the right one. Accordingly, switch 7 is provided to
actuate the left lifting/tilting device and switch 8 to
actuate the right one. However, the actuation of the
switches 7 and 8 becomes effective only after the upper
reference point has been approached by means of the hand
switch 3 for the left lifting/tilting device or 5 for the
right one. Each lifting/tilting device of the dual dump

hole arrangement is operated and controlled independent of
the other.

Upon reaching the upper reference point the upper
reference switches 32, 33 are actuated. This causes a
switch gear 200 to latch in, clearing the current path to
the current flow monitor 25 which checks whether the lower
reference switches 9, 10, resp., the acknowledgement signal
switch 11, 12, resp., the flap switch 16, 17, resp., the
upper reference switch 32, 33, resp., and the barrier
switch 13 are all in their intended state. It is further

- 13 =
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checked and determined that the garbage truck is not in
reverse gear, which is shown by R.

If it is determined that all switches of both
lifting/tilting devices are in their intended state and
that no manual operation is taking place on these
lifting/tilting devices, an appropriate clear signal is
transmitted to the respective automatic control unit 30a
(left automatic control unit) and 30b (right automatic
control unit), respectively.

The lower reference switches 9, 10 are connected via
another line to the reverse travel safety device 27 which
tells the driver, in accordance with the position of the
switches 9, 10, whether or not he may back the vehicle up.

Upon any interruption of the ignition circuit 26 the
latch-in of the switch gear 200 is interrupted and must be
re-established by approaching the upper reference point
again.

The current flow monitor 25 takes the clear signal
away from the automatic control units 30a, 30b also if a
signal from the switches 3, 4 or 5, 6, 9 or 10, 11 or 12,
16 or 17, and 32 or 33 is either present constantly, i.e.
at times it should not be there, or does not arrive at the
proper time. In this case, the started emptying operation
1s either completed or, preferably, the emptying process of
both lifting/tilting devices is interrupted at once.

The two automatic control units 30a, 30b are
additionally connected to the barrier switch 20 which is
inserted between the switch gear 210 and the automatic
control unit 30b. After the barrier switch 20 was
actuated by swinging the barriers down, this point also
carries an appropriate clear signal. If the barrier switch
20 was not actuated, neither the automatic control unit 30a
nor the automatic control unit 30b are ready to function.

Simultaneous with clearing the automatic control units

30a, 30b, respectively, a signal is also transmitted to the

respective solenoid valve 28. This signal is present as
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long as the respective automatic control units 30a, 30b are
cleared.

Upon the actuation of the flap switches 16 or 17, an
appropriate signal is sent to the respective solenoid valve
29 via the respective automatic control unit 30a, 30b.
These valves are responsible for the raising of the
lifting/tilting devices and, in addition, give the command
to control the emptying process time-wise to the automatic
control units 30a, 30b.

After the conclusion of the emptying operation, the
signal is taken away from the solenoid valve 29 by the
respective automatic control unit, and lowering the
lifting/tilting devices is initiated.

The switching sequence listed in connection with
Figure 1 also applies to this embodiment for each
individual lifting/tilting device.

Figure 4 shows the rear view of a dump truck 22 with
such dual dump holes. Again, this Figure also shows merely
schematically the lifting/tilting devices 101, 102 and the
arrangement of the switches.

The lifting/tilting device has a dump housing 100 with

the two pour-in openings 104a and 104b. Disposed on the

lower left and right next to these pour-in openings 104a,
104b is a group of keys, each with the push buttons 7, 3, 4
and 8, 5, 6, respectively. The push buttons 7, 8 serve the
activation of the automatic control units 30a and 30b,
respectively. The switches 3, 4 and 5, 7 serve the manual
raising and lowering of the lifting/tilting devices 101,
102, respectively, which are shown below the pour-in
openings 104a, 104b. Each lifting/tilting device 101, 102
has a lifting cradle 109, 110, respectively, and an
abutment plate 111, 112, respectively, with a lifting beanm
109, 110, respectively, and an abutment plate 111, 112
respectively, to seat a garbage can (not shown). Each
lifting cradle 107, 108 is fastened to a swinging arm 105,

106, respectively. Mounted on both sides next to the two
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lifting cradles 107, 108 are safety barriers 113, 114 which

support an emergency switch la and 2a, respectively.
Disposed on the dump housing 100 below the pour-in

openings 104a, 104b is the upper reference switch 32 for

the left lifting/tilting device and the upper reference
switch 33 for the right lifting/tilting device. On the

outside of the dump housing 100 are the barrier switches 13
and 20 which are actuated by the lowering of the barriers
113, 114.

The lower reference switches 9, 10, actuated upon
reaching the lower reference points by the lifting beams
109 and 110, respectively, are located in the lower area of
the lifting/tilting device.

A flap switch 16, 17 is mounted to the front of each
lifting beam 109, 110. An acknowledgement signal switch
11, 12, actuated by the rim of the container after having
been hung into the lifting beam, is each mounted to the
sides of the two lifting beams 109, 110.

In Figure 5 is shown the block circuit diagram for a
split comb type dump hole (twin dump). This block circuit
diagram corresponds to that of Figure 3 with the difference
that an additional locking switch 14 is provided. This
locking switch 14 precedes the automatic turn-ons 7 and 8.
If the locking switch 14 is not actuated, the automatic
control units 30a, 30b can be activated, provided the other
functions are met. If the locking switch 14, which is
actuated when the two lifting/tilting devices are being
joined mechanically, is on, the two automatic control units
cannot be used because it is intended in this case to empty
a big garbage can. It is prevented in this manner that big
garbage cans are emptied automatically also. Emptying big
cans can be accomplished by manual operation only.

Figure 6 shows the rear view of such a split comb type
dump hole. Contrary to the previous embodiments, each
lifting/tilting device 107, 108 has two gripping arms to
accept large garbage containers. Both lifting/tilting

devices 107, 108 are locked to each other mechanically or




N
'
| .

10

15

20

25

30

35

2013604

electrically, thereby actuating the switch 14.

Each individual lifting/tilting device 107, 108 has a
comb 119, 120, to which are mounted flap switches 16, 17 as
well as acknowledgement signal switches 11, 12

4

respectively. Arrangement and operating mode of these and
the other switches are the same as in the embodiment shown
in Figure 4.

Figure 7 shows another circuit arrangement according
to the i1nvention which is a further development of the
arrangement per Figure 1. Differing from the latter, the
current flow monitors 25 and the automatic control unit 30
are here combined in a single electronic component 35 with
an I/0 board (not shown).

In addition, a timer each, 36 and 37, is inserted
between the flap switch 16 and the acknowledgement signal
switch 11, as well as between the flap switch 16 and the
lower reference switch 9. With the timers it can be preset
that, within a possibly pre-settable time interval, a
certain actuating sequence of the switches 9, 11, 16 must
be present, otherwise the automatic would be shut off. It
is preferably in the 300 ms range. The timers see to it
that, after the switch 36 has been actuated, the switch 11
must be actuated within it and the switch 9 must be
reversed for the automatic control to remain in operation.
Two timers are provided because the sequence of motions is
exactly reversed during the upswing and downswing of the
tilting device.

Furthermore, another timer 38 is inserted between the
flap switch 16 and the automatic control unit 30. This
causes the automatic control unit 30 to be cleared, after
the actuation of switch 16, only after a possibly pre-
settable time span, e.g. 200 ms, has elapsed, thus making
the various motion cycles purposefully pre-settable.

List of Reference Symbols

1 Emergency stop switch
2 - Emergency stop switch

la Emergency switch
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Emergency switch

Left raising switch

Left lowering switch

Right raising switch

Right lowering switch

Left automatic switch

Right automatic switch

Left lower reference switch
Right lower reference switch
Left acknowledgement signal switch
Right acknowledgement signal switch
Left barrier switch

Locking switch

Left flap switch

Right flap switch

Right timer release

Left timer release

Right flap switch

Vehicle

Power supply

Current flow monitor
Ignition

Reverse travel safety device
Solenoid valve, lowering
Solenoid valve, raising
Automatic control unit

Left upper reference switch

Right upper reference switch

Timer

Timer

Timer

Dump housing

Left single lifting/tilting device
Right single lifting/tilting device
Common pivot shaft

Pour-in opening

Pour-in opening
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105 Left swinging arm
106 Right swinging arm
107 Left lifting cradle
108 Right lifting cradle
109 Left lifting beam
110 Right lifting beamnm
111 Left abutment plate
112 Right abutment plate
113 left barrier
114 Right barrier
115 Gripping arm for big containers
116 Gripping arm for big containers
117 Left barrier fastening arm
118 Right barrier fastening arm
119 Left comb
120 Right comb
200 Switch gear
210 Switch gear
summary
To prevent the manipulation of switches such as flap
and acknowledgement signal switches provided for the safety

of the operating personnel, these switches are connected to
a current flow monitor 25 which is electrically connected
to the automatic control unit 30 for the automatic emptying
of contalners, in particular of garbage cans into
collection bins. This current flow monitor 25 transmits a
Clear signal to the automatic control unit 30 only if the
switches 11 and 16 are in their intended position. 1In
addition, other safety switches may be provided, such as

an upper and a lower reference switch 9 and 32.
Furthermore, the current flow monitor 25 is connected to a

barrier switch 13 and designed to check in which gearshift
of the vehicle 22 is.

(Figure 1)
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CLAIMS

1. Safety circuit arrangement for a lifting/tilting device (101,102) for
emptying containers of different sizes in particular for lifting/tilting devices of
garbage trucks (22), said safety circuit arrangement having at least two system
switches (11, 12, 16, 17) in particular flap and acknowledgement signal
switches, which are connected electrically to an automatic control unit (30)
and are actuatable by the containers, characterized in that said system
switches (11, 12, 16, 17) are connected to an electrical current flow monitor
(25), which is electrically connected to said automatic control unit (30), which
permanently controls the status of the switches (11, 12, 16, 17) and which
transmits an operation-rendering signal to said automatic control unit (30) only
if the switches (11, 12, 16, 17) are disposed at the correct time in a pre-

determined manner and in a pro-determined order.

2. Arrangement according to claim 1, characterized in that at least
one upper reference switch (33), actuatable by the initial upward motion of the
lifting/tilting device {(101,102) and at least one lower reference switch (9, 10)
actuatable by the respective lowering of the lifting/tilting device (101, 102) are

connected electrically to the current flow monitor (25).

3. Arrangement according to claim 1 or 2, characterized in that at
least one barrier switch (13, 20) actuatable by the lowering of the safety
barriers (113, 114) mounted laterally of the lifting/tilting device (101,102) is

electrically connected to the current flow monitor (295).

4. Arrangement according to claim 3, characterized in that at least

one barrier switch (13,20) is electrically connected to the automatic control
unit {(30).

5. Arrangement according to any one of claims 1 through 4,
characterized in that the current flow monitor (25) is developed for monitoring

the condition of the gearshift of an associated vehicle.
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1 6. Arrangement according to any one of claims 2 through 95,

2 characterized in that the upper reference switch (32,33) is electrically

3 connected to the ignition circuit (26) of the garbage truck (22).

1 7. Arrangement according to any one of claims 2 through 6,

2 characterized in that there is disposed between the upper reference switch

3 (32,33) and the current flow monitor (25), a switch device (200) which latches

4 in after the initial actuation of the upper reference switch (32,33).

1 8. Arrangement according to any one of claims 2 through 7,

2 characterized in that the lower reference switch (9,10) is connected to a

3 reverse travel safety device (27) of the garbage truck (22).

1 9. Arrangement according to any one of claims 1-8, and further
2 including an additional lifting/tilting device, said devices constituting two
3 dumps, characterized in that there is additionally provided a manually

4 actuatable locking switch (14) inserted between a switch gear (210) and

5 automatic turn-on switches (7,8).

1 10. Arrangement according to any one of claims 1-9 characterized in
2 that at least one emergency stop switch (1a, 2a) is mounted on each of the
3  barriers (113,114) and that the emergency stop switch (1a, 2a) is disposed
4 between power supply (23) and the switch device (210).

T 11. Arrangement according to claim 10, characterized in that the
2 emergency stop switches (1a, 2a) are connected in series with emergency stop

3 switches (1,2) disposed at least on one side of the garbage truck (22).

T 12. Arrangement according to any one of claims 1 through 11,

2 characterized in that the switches (9, 10, 11, 12, 13, 14, 20, 32 and 33) are

3 proximity switches.

1 13. Arrangement according to any one of claims 1 through 12,

2 characterized in that the current flow monitor (25) and the automatic control

3 unit (30) are constituted as a single electronic component (39).
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