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(7) ABSTRACT

The invention relates to an internal combustion vibrator for
compacting concrete, comprising a vibrator housing in
which a rotational unbalance mass, an electric motor pow-
ering said unbalance mass and part of a power line con-
nected to the electric motor for supplying power to said
electric motor are integrated. The internal vibrator also
comprises an interrupter interconnected in the power line for
interrupting power supply of the electric motor. Due to the
fact that the interrupter is configured in an electrically
controllable manner, power supply of the electric motor can
be precisely controlled by a plurality of signal transmitters.
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INTERNAL VIBRATOR FOR CONCRETE
COMPACTING

[0001] The present invention relates to an internal vibrator
for concrete compacting.

[0002] Internal vibrators for the compacting of concrete
are known, and have been used on construction sites for
many years. FIG. 1 shows a specific embodiment, known
from DE-U-92 17 854.5, of an internal vibrator whose
design and manner of functioning are briefly explained:

[0003] An internal vibrator 20 has a vibrator bottle 21, a
protective and operating tube 23, a mounting unit 24,
integrated into protective and operating tube 23, for accom-
modating a converter (not shown) and an operating switch
25, a power lead in the form of a power supply cable 26, and
a power plug 27.

[0004] Vibrator bottle 21 comprises a vibrator housing
21a, an electric motor (not visible in the drawing) that is
built into the vibrator housing, and an imbalance mass (not
shown) that is likewise situated in vibrator housing 21a and
that can be set into rotation about a longitudinal axis of
vibrator bottle 21 by the electric motor. The converter
integrated in installation unit 24 produces the current, hav-
ing a frequency higher than the power line frequency, that is
required to drive the electric motor, and that is supplied to
the electric motor via power supply cable 26 integrated into
protective and operating tube 23. The supply of power can
be controlled by operating switch 25.

[0005] Internal vibrators of the type described above heat
up very strongly during operation, in particular in the area of
vibrator bottle 21, due to the heat released by the electric
motor integrated therein, as well as due to bearing friction.
This does not present a problem if during operation the
vibrator bottle 21 is surrounded by liquid concrete, because
the heat produced in vibrator bottle 21 can be emitted very
effectively to the surrounding environment due to the high
thermal conductivity of the concrete, or of the water con-
tained in the liquid concrete. However, if vibrator bottle 21
is removed from the concrete during operation, the heat
produced can no longer be transported away rapidly enough,
due to the low thermal conductivity of air. The risk of
overheating of the internal vibrator 20, or of the electric
motor, thus arises.

[0006] In order to prevent a possible overheating of the
electric motor, it is known to integrate a temperature fuse
into vibrator bottle 21 or into vibrator housing 21a in the
immediate vicinity of the electric motor or in the electric
motor. The temperature fuse interrupts the power supply to
the electric motor if the temperature thereof exceeds a
predetermined threshold value. In this way, the electric
motor is simultaneously also protected against overheating
that can arise due to defective mechanical construction of, or
a defective feed voltage to, the electric motor.

[0007] Standardly, the temperature fuse is realized in the
form of a plurality of bimetallic switches. Here, a separate
bimetallic switch is preferably integrated in the winding
head of the motor in each conductor of power supply cable
26; each such switch changes its switching state at a deter-
mined temperature, thus interrupting the supply of power.

[0008] Because, due to production tolerances, the bime-
tallic switches can easily comprise different temperature
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switching points, and because in addition non-homogenous
temperature fields can prevail inside the vibrator bottle, as a
rule the bimetallic switches change their switching state at
different points in time. However, this has the result that the
electric motor is exposed to high current loads in the
switched-off phase of the bimetallic switches. The high
current loading can in addition rapidly lead to scaling of the
bimetallic switches. In the worst case, the scaling can result
in the total failure of the bimetallic switches, and thus of the
internal vibrator. A further disadvantage is that when the
electric motor is switched on again by the bimetallic
switches after a cooling-off phase, the electric motor is again
exposed to a strong current loading, because here as well the
bimetallic switches do not switch at exactly the same point
in time. This can have the result that the additionally-heated
electric motor very rapidly again reaches the temperature
threshold value, and is again switched off by the bimetallic
switches within a very short time.

[0009] The temperature fuse on the basis of bimetallic
switches has the additional disadvantage that the bimetallic
switches often briefly open or close due to the strong
vibration produced by the electric motor and the imbalance.
The current loading to the electric motor connected with this
can result in wear of the electric motor, or in the destruction
of drive electronics connected thereto.

[0010] In order to manufacture the vibrator bottle, stan-
dardly the electric motor, the bimetallic switches, and the
power lead are cast to form a common unit by means of a
suitable material. The high pressures that thereby occur can
lead, due to the mechanical forces, to the failure of the
bimetallic switches or to an undesirable shifting of the
respective temperature switching points.

[0011] The underlying object of the present invention is to
indicate an internal vibrator for concrete compacting in
which the electric motor is effectively protected against
overheating.

[0012] According to the present invention, this object is
achieved by an internal vibrator having the features of patent
claim 1. Advantageous constructions and developments of
the basic idea of the invention are explained in the following
description, and/or are defined in subclaims.

[0013] The internal vibrator according to the present
invention comprises a vibrator housing in which there are
integrated a rotatable imbalance mass, an electric motor that
drives the imbalance mass, and a part of a power lead
connected with the electric motor for supplying power to the
electric motor. In addition, the internal vibrator comprises an
electrically controllable interrupter that is inserted into the
power lead, for the interruption of the power supply to the
electric motor. Here it is essential that the interrupter is
integrated into the vibrator housing. The electrically con-
trollable construction of the interrupter makes it possible to
control the interrupter in a chronologically precise manner
by means of electrical interrupt signals. If the interrupter
(e.g. in order to control various current phases) consists of
a plurality of interrupter subunits that are independent of one
another, these can be switched at exactly the same point in
time using respective interrupt signals. For this purpose, the
interrupt signals are produced in such a way, and are
supplied to the interrupter subunits in such a way, that the
interrupter subunits simultaneously receive the respective
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interrupt signals. In this way, undesirable two-phase opera-
tion can be avoided during the switching on and off of the
electric motor.

[0014] The interrupter preferably comprises at least one
triac, whereby in each current conductor or (according to the
application) in a part of the current conductor of the power
lead, a separate interrupter subunit can be inserted in the
form of a triac that can respectively be controlled or
switched by a corresponding interrupt signal. The control-
ling of the triac using respective electrical interrupt signals
enables a switching of the triac at exactly the same point in
time. Of course, instead of the triac it is also possible to use
other electronic switching elements, such as transistors or
thyristors.

[0015] The electrically controllable construction of the
interrupter makes it possible, as will become clear below, to
use this interrupter both as a component of a temperature
fuse and also for the general switching on and off of the
internal vibrator. In this way, it is possible to do without a
current interrupt point, normally provided separately in
known internal vibrators, for the switching on and off of the
internal vibrator, in that according to the present invention
this is replaced by a signal generator connected with the
interrupter. The switching on and off of the internal vibrator
then takes place via the signal generator, by supplying the
interrupter with an interrupt signal. The interruption of the
supply of power to the electric motor thus takes place only
at one point, and not, as in known internal vibrators, at two
points, namely at the conventional on/off switch and at the
bimetallic switch. In this way, the complexity of the internal
vibrator can be reduced while maintaining the same level of
functionality.

[0016] Generalizing the example cited above, it can be
stated: because in principle arbitrarily many signal genera-
tors can be connected to the electrically controllable inter-
rupter, the functional scope of the internal vibrator can be
“arbitrarily” expanded with a minimal additional technical
outlay (addition of additional signal generators).

[0017] In addition, electrically controllable interrupters, in
particular triacs, are more stable mechanically and thermally
than are bimetallic switches, because they are not subject to
mechanical wear and scaling, and are not influenced in their
functioning in the casting together of the components. In this
way, there results an internal vibrator that is optimized with
respect to the manufacturing process and costs, whose
functioning is guaranteed over a long time span.

[0018] The interrupt signals that control the interrupter or
the interrupter subunits (designated below simply as the
interrupter), which signals are produced by signal generators
connected to the interrupter, can be divided into internal and
external interrupt signals. Preferably, the internal vibrator
has at least one internal signal generator that is connected to
the interrupter and is integrated into the vibrator housing,
each of the internal signal generators being able to produce
a corresponding internal interrupt signal, dependent on
which the interrupter can be controlled. In addition, in a
preferred specific embodiment at least one external signal
generator that is connected to the interrupter and is attached
outside the vibrator housing is provided, each external signal
generator being able to produce a corresponding external
interrupt signal, dependent on which the interrupter can be
controlled.
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[0019] An example of an internal signal generator is the
temperature monitoring device, already mentioned above,
for acquiring the temperature of the electric motor, or in the
vibrator bottle. The temperature monitoring device pro-
duces, on the basis of the acquired temperature of the
electric motor, an internal interrupt signal that is provided to
the interrupter (which can also be regarded as a component
of the temperature monitoring device). For this purpose, the
temperature monitoring device comprises at least one tem-
perature sensor, preferably attached in the immediate vicin-
ity of the electric motor winding head. The temperature fuse
based on bimetallic switches is thus replaced by the com-
bination of a temperature sensor with an electrically con-
trollable interrupter.

[0020] Another example of an internal signal generator is
a voltage-dependent switching element that is connected
with the power lead, by means of which a corresponding
internal interrupt signal can be produced dependent on the
voltage adjacent to the electric motor. For example, the
voltage-dependent switching element is constructed in such
a way that it registers a failure of the flow of current or of
the supply voltage in one of the current conductors, and
likewise interrupts the flow of current in the remaining
current conductors by producing corresponding internal
interrupt signals, in order to avoid a high current loading of
the electric motor (2-phase operation). In addition, the
voltage-dependent switching element can be designed in
such a way that it can be switched dependent on a modulated
supply voltage signal. In addition, it would be possible to
construct the voltage-dependent switching element in such a
way that when excess voltages occur it interrupts the flow of
current, or controls the flow of current to values that
correspond to the rated values of the internal vibrator.

[0021] Another example of an internal and/or external
signal generator is a position switch by which a correspond-
ing interrupt signal can be produced dependent on the spatial
orientation of the vibrator housing (e.g., in horizontal posi-
tion): if the internal vibrator is laid on the ground by the
operator, the internal vibrator automatically switches itself
off.

[0022] Further examples of respective internal or external
signal generators include light sensors, magnetic sensors,
bimetallic switches, ball switches, capacitive and inductive
sensors, mercury switches, liquid switches, oil switches
having photosensitive relays, radio signal generators, light
signal generators, or infrared signal generators. In addition,
the signal generators can comprise conductive plastics, reed
relays, and the like.

[0023] Preferably, an integrated logic circuit is provided
that is connected to the interrupter and to internal and/or
external signal generators, the integrated logic circuit being
able to produce, dependent on a plurality of interrupt signals
that are produced by the internal or external generators and
are supplied to this circuit, a common interrupt signal (or a
plurality of “common” interrupt signals if a plurality of
interrupt signal subunits are used) via which the interrupter
can be controlled. With the aid of the integrated logic circuit,
a large number of different interrupt signals can be evalu-
ated, making possible a simultaneous operation of a large
number of different signal generators in a simple manner.

[0024] The internal vibrator according to the present
invention preferably has the design that has already been
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described and is shown in FIG. 1. According to this design,
a protective tube is provided to whose one end is connected
the vibrator housing or the vibrator bottle, and to whose
other end is connected, via a coupling piece, another part
(leading to a power plug) of the power lead. The coupling
piece can be a mounting unit for accommodating a fre-
quency converter, and/or can comprise a switch for switch-
ing the electric motor in the vibrator converter, and/or can
comprise a switch for switching the electric motor in the
vibrator housing.

[0025] The integrated logic circuit can here be provided at
an arbitrary position in or on the internal vibrator. Preferably,
the integrated logic circuit is integrated into the vibrator
housing or into the vibrator bottle itself, into the power plug,
or into the mounting unit. The integrated logic circuit can for
example be constructed together with the interrupter and/or
at least a part of the internal signal generator, as a single
component.

[0026] As already mentioned, an external signal generator
may be a signal generator that can be operated by a user (for
example, a button or switch), via whose corresponding
external interrupt signal the internal vibrator can be switched
on and off. The signal generator here is preferably provided
at a distance from the vibrator bottle, i.e., for example
attached to the end of the protective tube or constructed as
a separate remote controller, by means of which the con-
trolling of the internal vibrator can take place via a receptor
element attached to the internal vibrator.

[0027] These and additional features and advantages of the
present invention are explained in more detail below in a
specific exemplary embodiment, with reference to the draw-
ings.

[0028] FIG. 1 shows a specific embodiment of an internal
vibrator according to the prior art;

[0029] FIG. 2 shows a schematic switching diagram for
the illustration of the working together of an interrupter with
the internal and/or external signal generators in a first
specific embodiment of the present invention;

[0030] FIG. 3 shows a schematic switching diagram for
the illustration of the working together of the interrupter
with the internal/external signal generators of an internal
vibrator according to the present invention in a second
specific embodiment;

[0031] FIG. 4 shows a schematic switching diagram of an
internal vibrator according to the present invention in a third
specific embodiment;

[0032] FIG. 5 shows a schematic switching diagram of an
internal vibrator according to the present invention in a
fourth specific embodiment;

[0033] FIG. 6 shows a schematic switching diagram of an
internal vibrator according to the present invention in a fifth
specific embodiment;

[0034] FIG. 7 shows a schematic switching diagram of an
internal vibrator according to the present invention in a sixth
specific embodiment;

[0035] FIG. 8 shows a schematic drawing of the electric
motor head in connection with the specific embodiment of
the internal vibrator shown in FIG. 2, in a cross-sectional
representation. The known specific embodiment of an inter-
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nal vibrator shown in FIG. 1 has already been described and
is therefore not explained in more detail here. In the specific
embodiments described below, components corresponding
to one another have been identified with the same reference
characters.

[0036] FIG. 2 shows a schematic switching diagram 1
having an electric motor 2, a first triac 3, a second triac 4,
a first current conductor 5, a second current conductor 6, a
third current conductor 7, an integrated logic circuit 8, and
a temperature sensor 9. All components situated inside the
area identified with reference character 15 are to be regarded
as integrated into vibrator bottle 21, while all components
situated outside area 15 are attached to the internal vibrator
outside vibrator bottle 21, or are provided completely sepa-
rately therefrom.

[0037] The three-phase current supplied to electric motor
2 by means of first, second, and third current conductors 5
to 7 can be interrupted by first triac 3, which is inserted into
first current conductor 5, and by second triac 4, which is
inserted into third current conductor 7. For this purpose,
integrated logic circuit 8 simultaneously produces, and
supplies to first triac 3 and second triac 4, “common”
interrupt signals in the form of a first interrupt signal, to be
supplied to first triac 3, and a second interrupt signal, to be
supplied to second triac 4. Together, first triac 3 and second
triac 4 represent an interrupter 10.

[0038] In the place of triacs 3, 4, other electrically con-
trollable interrupters can also be used.

[0039] As an internal signal generator, here temperature
sensor 9 is provided, which measures the temperature in or
on electric motor 2 and, when a determined temperature
threshold value is exceeded, supplies a corresponding inter-
rupt signal to integrated logic circuit 8, which, dependent
thereon, produces the common interrupt signals. Alterna-
tively, temperature sensor 9 permanently supplies integrated
logic circuit 8 with a temperature signal that is evaluated by
integrated logic circuit 8.

[0040] The specific embodiment shown in FIG. 3 differs
from the specific embodiment shown in FIG. 2 only by the
addition of an additional first external signal generator 11
that is connected to integrated logic circuit 8 and that
supplies to this circuit a corresponding interrupt signal when
first external signal generator 11 is actuated. First external
signal generator 11 is connected to integrated logic circuit 8
via a signal line 12, which can for example be realized on the
basis of a copper or glass fiber cable or a radio transmission.
Via first external signal generator 11, interrupter 10 can be
controlled independently of temperature sensor 9. External
signal generator 11 is preferably fashioned as an on-and-off
switch of the internal vibrator.

[0041] The specific embodiment shown in FIG. 4 differs
from the specific embodiment shown in FIG. 2 by the
additional use of a second external signal generator 13,
realized here in the form of a position switch. Second
external signal generator 13 is connected with integrated
logic circuit 8 via a corresponding signal line 12b; when
there is a specific spatial (e.g. horizontal) orientation of
internal vibrator 20, a corresponding interrupt signal is sent
to the internal logic circuit 8, dependent on which signal the
integrated logic circuit supplies the common interrupt sig-
nals to interrupter 10, or to first triac 3 and second triac 4.
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[0042] The specific embodiment shown in FIG. 5 repre-
sents a combination of the specific embodiments shown in
FIGS. 3 and 4. Both first external signal generator 11 and
second external signal generator 13 are present. Interrupter
10 is thus able to be controlled by the user himself, both by
means of first external signal generator 11 and also using
temperature sensor 9 and second external signal generator
13, which is preferably realized as a position switch.

[0043] The specific embodiment shown in FIG. 6 differs
from the specific embodiment shown in FIG. 4 only in that
second external signal generator 13 (position switch) is here
fashioned as an internal signal generator, i.e., is integrated
into vibrator housing 21a.

[0044] The specific embodiment shown in FIG. 7 differs
from the specific embodiment shown in FIG. 5 in that here,
as in the specific embodiment according to FIG. 6, second
external signal generator 13 (position switch) is fashioned as
an internal signal generator.

[0045] 1In FIG. 8, it can be seen how temperature sensors
9, integrated logic circuit 8, and interrupter 10 consisting of
first triac 3 and second triac 4, can be fashioned as a common
component. For this purpose, all components are mounted
on a common circuit board 14.

[0046] Even if, in the specific embodiments described
above, one or more temperature sensors are always specified
as internal signal generators, in other specific embodiments
of the present invention other types of internal signal gen-
erators (e.g. position switches, speed counters, etc.) are also
provided, as are specific embodiments having only external
signal generators.

1. An internal vibrator (20) for compacting concrete,
having a vibrator housing (21) into which are integrated

an imbalance mass capable of being rotated,
an electric motor (2) that drives the imbalance mass, and

a part of a power lead (5,6,7,26), connected to the electric
motor (2), for supplying power to the electric motor (2),
and having

an electrically controllable interrupter (3,4,10) inserted
into the power lead (5,6,7,26) for the interruption of the
supply of power to the electric motor (2), characterized
in that the interrupter (3,4,10) is integrated into the
vibrator housing (214).

2. The internal vibrator (20) as recited in claim 1, char-
acterized in that the interrupter (3,4,10) comprises at least
one triac (3,4).

3. The internal vibrator (20) as recited in claim 1 or 2,
characterized by at least one internal signal generator (9, 13)
that is connected with the interrupter (3,4,10) and is inte-
grated into the vibrator housing (214), each of the internal
signal generators (9, 13) being capable of producing a
corresponding internal interrupt signal, dependent on which
the interrupter (3,4,10) can be controlled.

4. The internal vibrator (20) as recited in one of the
preceding claims, characterized by at least one external
signal generator (11, 13) that is connected to the interrupter
(3,4,10) and is attached outside the vibrator housing, each of
the external signal generators (11, 13) being capable of
producing a corresponding external interrupt signal, depen-
dent on which the interrupter (3,4,10) can be controlled.
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5. The internal vibrator (20) as recited in claim 3 or 4,
characterized in that the internal signal generator is a tem-
perature monitoring device (9) connected with the inter-
rupter (3,4,10) for acquiring a temperature in the vibrator
housing (21a), and that the interrupter (3,4,10) can be
controlled dependent on an internal interrupt signal that is
based on the acquired temperature and that can be produced
by the temperature monitoring device (9).

6. The internal vibrator (20) as recited in claim 3 or 4,
characterized in that the internal signal generator is a volt-
age-dependent switching element that is connected to the
interrupter (3,4,10) and to the power lead (5,6,7,26), and that
a corresponding internal interrupt signal can be produced
dependent on the voltage adjacent to the electric motor (2).

7. The internal vibrator (20) as recited in one of claims 3
to 6, characterized in that the internal and/or external signal
generator is a position switch (13) that can produce, depen-
dent on the spatial orientation of the vibrator housing (21a),
a corresponding interrupt signal.

8. The internal vibrator (20) as recited in one of claims 3
to 7, characterized in that respective internal signal genera-
tors (9, 13) and/or external signal generators (11) comprise
light sensors, magnetic sensors, bimetallic switches, ball
switches, capacitive and inductive sensors, mercury
switches, liquid switches, oil switches having photosensitive
relays, radio signal generators, light signal generators, or
infrared signal generators.

9. The internal vibrator (20) as recited in one of claims 3
to 8, characterized by an integrated logic circuit (8) that is
connected to the interrupter (3,4,10) and to respective inter-
nal signal generators (9, 13) and/or to respective external
signal generators (11), such that the integrated logic circuit
(8) is able to produce, dependent on a plurality of interrupt
signals that are produced by the internal or external genera-
tors (11) and are supplied to this circuit, a common interrupt
signal by which the interrupter can be controlled.

10. The internal vibrator (20) as recited in claim 9,
characterized in that the external interrupt signal can be
transmitted to the interrupter (3,4,10) or to the integrated
logic circuit (8) by the external signal generator (11) via
radio, infrared light, cable, or light wave conductors, and, if
necessary, via a receptor element provided on the interrupter
(3,4,10).

11. The internal vibrator (20) as recited in one of the
previous claims, characterized by a protective tube (23) to
whose one end the vibrator housing (21a) is attached and to
whose other end there is attached, via a coupling piece,
another part, leading to a power plug (27), of the power lead
(26).

12. The internal vibrator as recited in claim 11, charac-
terized in that the coupling piece is a mounting unit (24) for
accommodating a frequency converter.

13. The internal vibrator (20) as recited in claim 11 or 12,
characterized in that the external signal generator is a signal
generator (11) that can be operated by a user, by which a
corresponding external interrupt signal can be produced, so
that the internal vibrator (20) can be switched on and off, the
external signal generator (11) being provided at a distance
from the vibrator housing (21), in particular on the protec-
tive tube (23) of the internal vibrator (20), in the mounting
unit (24), or as a separate remote controller.
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5
14. The internal vibrator (20) as recited in one of the 16. The internal vibrator (20) as recited in one of claims
preceding claims, characterized in that the integrated logic 11 to 13, characterized in that the integrated logic circuit (8)
circuit (8) is integrated into the vibrator housing (21a). is integrated into the mounting unit (24).

15. The internal vibrator (20) as recited in one of claims
11 to 13, characterized in that the integrated logic circuit (8)
is integrated into the power plug (27). ¥ % % % %



