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(54) INTERLOCKING CONTROL CIRCUIT AND DOUBLE-TOWER TYPE CRANE

(57) An interlocking control circuit and a double-tow-
er type crane. The interlocking control circuit is applied
to the double-tower type crane. The double-tower type
crane comprises a primary tower (1) and a secondary
tower (2). The interlocking control circuit comprises: a
primary tower control unit (100) provided on the primary
tower; a secondary tower control unit (200) provided on
the secondary tower; an interlocking switching unit (300)
provided on the primary tower and separately communi-
cating with the primary tower control unit and the sec-
ondary tower control unit. The interlocking switching unit
is used for receiving a locking signal externally input, and
sending the locking signal to the primary tower control

unit and the secondary tower control unit. Under the con-
dition that the locking signal indicates a first state, the
primary tower control unit is used for controlling the pri-
mary tower to start, and the secondary tower control unit
is used for forbidding the secondary tower to start; and
under the condition that the locking signal indicates a
second state, the primary tower control unit is used for
forbidding the primary tower to start, and the secondary
tower control unit is used for controlling the secondary
tower to start. The described circuit design implements
electric interlocking of the primary tower and the second-
ary tower, and improves the operation safety of the dou-
ble-tower type crane.
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Description

Cross Reference to Related Applications

[0001] This application claims the benefit of Chinese
Patent Application No. 202110625597.9, filed on June
04, 2021, the contents of which are incorporated herein
by reference.

Field of the Invention

[0002] The present invention relates to the field of con-
struction machinery, and in particular to an interlocking
control circuit and a double-tower type crane.

Background of the Invention

[0003] Tower cranes are widely used in all kinds of
construction projects for hoisting all kinds of construction
elements on the ground to the tops of building objects
being built, which greatly improves the efficiency of op-
eration. A double-tower type crane is shown in FIG. 1
and includes a primary tower 1, typically a flat boom tow-
er, and a secondary tower 2, typically a movable-boom
tower. When the double-tower type crane is operated, if
the primary tower and the secondary tower are started
at the same time, the equipment is prone to safety haz-
ards due to weight imbalance, interference between the
primary hook of the secondary tower and the structure
of the primary tower.

Summary of the Invention

[0004] The main objective of the present invention is
to provide an interlocking control circuit and a double-
tower type crane, aiming at solving the technical problem
of low safety during operation of the double-tower crane
in the prior art.
[0005] In order to achieve the above objective, a first
aspect of the present invention provides an interlocking
control circuit applied to a double-tower type crane, the
double-tower type crane including a primary tower and
a secondary tower, and the interlocking control circuit
includes:

a primary tower control unit, provided on the primary
tower;
a secondary tower control unit, provided on the sec-
ondary tower;
an interlocking switching unit, provided on the pri-
mary tower and separately communicating with the
primary tower control unit and the secondary tower
control unit;
the interlocking switching unit is used for receiving
a locking signal externally input, and sending the
locking signal to the primary tower control unit and
the secondary tower control unit;
wherein, under the condition that the locking signal

indicates a first state, the primary tower control unit
is used for controlling the primary tower to start, and
the secondary tower control unit is used for forbid-
ding the secondary tower to start; and
under the condition that the locking signal indicates
a second state, the primary tower control unit is used
for forbidding the primary tower to start, and the sec-
ondary tower control unit is used for controlling the
secondary tower to start.

[0006] Optionally, the interlocking switching unit in-
cludes:

a two-position toggle switch, including a first normally
open contact and a first normally closed contact;
a first contactor, including a first coil, a second nor-
mally open contact and a second normally closed
contact; and
a second contactor, including a second coil, a third
normally open contact and a third normally closed
contact;
wherein, a first end of the first normally open contact
is electrically connected with a first control end of the
secondary tower control unit, a second end of the
first normally open contact is electrically connected
with a first end of the first coil, a first end of the first
normally closed contact is connected with a first con-
trol end of the secondary tower control unit, a second
end of the first normally closed contact is electrically
connected with a first end of the second coil;
a second end of the first coil is electrically connected
with the first control end of the primary tower control
unit, the second normally open contact is separately
electrically connected with a second control end of
the primary tower control unit and the third normally
closed contact, the second normally closed contact
is separately electrically connected with a second
control end of the secondary tower control unit and
the third normally open contact; and
a second end of the second coil is electrically con-
nected with the first control end of the primary tower
control unit, the third normally closed contact is fur-
ther electrically connected with a third control end of
the primary tower control unit, the third normally open
contact is further electrically connected with a third
control end of the secondary tower control unit.

[0007] Optionally, the primary tower control unit in-
cludes:

a third contactor, including a third coil, a first normally
open auxiliary contact, a first normally closed auxil-
iary contact and a first normally open primary con-
tact;
a fourth contactor, including a fourth coil, a second
normally open auxiliary contact, a second normally
closed auxiliary contact and a second normally open
primary contact;
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a primary tower relay, including a fifth coil and a
fourth normally closed contact;
a first safety relay, a first circuit breaker, a second
circuit breaker; and
a first reset button;
wherein, a first pin of the first safety relay is electri-
cally connected with a second pin of the first safety
relay through the first normally open auxiliary con-
tact, the second normally open auxiliary contact, and
the fifth coil in sequence, a third pin of the first safety
relay is electrically connected with a fourth pin of the
first safety relay through the first normally closed
auxiliary contact, the second normally closed auxil-
iary contact, the third normally closed contact, the
second normally open contact, and the first reset but-
ton in sequence, a fifth pin of the first safety relay
and a sixth pin of the first safety relay are both elec-
trically connected with a first end of the first circuit
breaker, a second end of the first circuit breaker is
electrically connected with the first end of the first
normally open contact through the fourth normally
closed contact, and the first control end of the sec-
ondary tower control unit in sequence, a seventh pin
of the first safety relay is electrically connected with
a first end of the second circuit breaker through the
third coil, and an eighth pin of the first safety relay is
electrically connected with the first end of the second
circuit breaker through the fourth coil;
a second end of the second circuit breaker is sepa-
rately electrically connected with the second end of
the first coil and the second end of the second coil;
and
the first normally open primary contact and the sec-
ond normally open primary contact are electrically
connected with a power supply of the primary tower.

[0008] Optionally, the primary tower control unit further
includes:

a primary tower emergency stop button;
a primary tower over-under-voltage detection relay;
and
a primary tower phase sequence monitor relay;
wherein, a first end of the primary tower emergency
stop button is electrically connected with a ninth pin
of the first safety relay, and a second end of the pri-
mary tower emergency stop button is electrically
connected with a tenth pin of the first safety relay
through the primary tower phase sequence monitor
relay and the primary tower over-under-voltage de-
tection relay in sequence.

[0009] Optionally, the secondary tower control unit in-
cludes:

a fifth contactor, including a sixth coil, a third normally
open auxiliary contact, a third normally closed aux-
iliary contact and a third normally open primary con-

tact;
a sixth contactor, including a seventh coil, a fourth
normally open auxiliary contact, a fourth normally
closed auxiliary contact and a fourth normally open
primary contact;
a secondary tower relay, including an eighth coil and
a fifth normally closed contact;
a second safety relay; and
a second reset button;
wherein, a first pin of the second safety relay is elec-
trically connected with a second pin of the second
safety relay through the third normally open auxiliary
contact, the fourth normally open auxiliary contact,
and the eighth coil in sequence, a third pin of the
second safety relay is electrically connected with a
fourth pin of the second safety relay through the third
normally closed auxiliary contact, the fourth normally
closed auxiliary contact, the second normally closed
contact, the third normally open contact, and the sec-
ond reset button in sequence, a fifth pin of the second
safety relay is electrically connected with the sixth
coil, a sixth pin of the second safety relay is electri-
cally connected with the seventh coil;
a first end of the fifth normally closed contact is elec-
trically connected with the fourth normally closed
contact, a second end of the fifth normally closed
contact is electrically connected with the first end of
the first normally open contact; and
the third normally open primary contact and the
fourth normally open primary contact are electrically
connected with a power supply of the secondary tow-
er.

[0010] Optionally, the secondary tower control unit fur-
ther includes:

a secondary tower emergency stop button;
a secondary tower over-under-voltage detection re-
lay; and
a secondary tower phase sequence monitor relay;
wherein, a first end of the secondary tower emer-
gency stop button is electrically connected with a
seventh pin of the second safety relay, a second end
of the secondary tower emergency stop button is
electrically connected with an eighth pin of the sec-
ond safety relay through the secondary tower over-
under-voltage detection relay, and the secondary
tower phase sequence monitor relay in sequence.

[0011] Optionally, the interlocking control circuit further
includes a five-core wire through which the interlocking
switching unit communicates with the secondary tower
control unit.
[0012] Optionally, the interlocking control circuit further
includes a wireless communication unit through which
the interlocking switching unit communicates with the
secondary tower control unit.
[0013] Optionally, the primary tower control unit is fur-

3 4 



EP 4 345 051 A1

5

5

10

15

20

25

30

35

40

45

50

55

ther used for forbidding the interlocking switching unit to
output the locking signal under the condition that the start-
up of the primary tower is detected; and
the secondary tower control unit is further used for for-
bidding the interlocking switching unit to output the lock-
ing signal under the condition that the start-up of the sec-
ondary tower is detected.
[0014] A second aspect of the invention proposes a
double-tower type crane including the interlocking control
circuit as described above.
[0015] In the embodiments of the present invention,
the interlocking control circuit includes: a primary tower
control unit provided on the primary tower; a secondary
tower control unit provided on the secondary tower; an
interlocking switching unit provided on the primary tower
and separately communicating with the primary tower
control unit and the secondary tower control unit. The
interlocking switching unit is used for receiving a locking
signal externally input, and sending the locking signal to
the primary tower control unit and the secondary tower
control unit. Under the condition that the locking signal
indicates a first state, the primary tower control unit is
used for controlling the primary tower to start, and the
secondary tower control unit is used for forbidding the
secondary tower to start; and under the condition that
the locking signal indicates a second state, the primary
tower control unit is used for forbidding the primary tower
to start, and the secondary tower control unit is used for
controlling the secondary tower to start. The described
circuit design implements electric interlocking of the pri-
mary tower and the secondary tower, and improves the
operation safety of the double-tower type crane.

Brief Description of Drawings

[0016] To illustrate the technical solutions in the em-
bodiments of the present invention or the prior art more
clearly, the drawings required to be used in the descrip-
tion of the embodiments or the prior art will be briefly
described below. It will be obvious that the drawings de-
scribed below are only some embodiments of the inven-
tion, and other drawings may be obtained from the struc-
ture shown in these drawings without any creative effort
by those of ordinary skill in the art.

FIG. 1 is a mechanical structure diagram of a double-
tower type crane according to an embodiment of the
present invention;
FIG. 2 is a functional module diagram of an inter-
locking control circuit according to an embodiment
of the present invention;
FIG. 3 is a schematic diagram of an interlocking sig-
nal connection of a primary tower and a secondary
tower of FIG. 2;
FIG. 4 is an alternative structure diagram of an in-
terlocking switching unit and a primary tower control
unit of FIG. 2; and
FIG. 5 is an alternative structure diagram of a sec-

ondary tower control unit of FIG. 2.

[0017] Description of Reference Numerals:
1-primary tower, KMSC1-first safety relay, 2-secondary
tower, QFZ1-first circuit breaker, 100-primary tower con-
trol unit, QFZ2-second circuit breaker, 200-secondary
tower control unit, F1-first reset button, 300-interlocking
switching unit, SEM1-primary tower emergency stop but-
ton, SPZ-two-position toggle switch, KAP1-primary tower
phase sequence monitor relay, KM1-first contactor,
KAU1-primary tower over-under-voltage detection relay,
KM2-second contactor, KL-secondary tower relay, KM3-
third contactor, KMSC2-second safety relay, KM4-fourth
contactor, F2-second reset button, KM5-fifth contactor,
SEM2-secondary tower emergency stop button, KM6-
sixth contactor, KAP2-secondary tower phase sequence
monitor relay, KT-primary tower relay, KAU2-secondary
tower over-under-voltage detection relay.
[0018] Achievement of the objective, functional fea-
tures and advantages of the present invention will be
further explained with reference to the accompanying
drawings.

Detailed Description of the Embodiments

[0019] The technical solutions in the embodiments of
the present invention will be clearly and completely de-
scribed below in conjunction with the accompanying
drawings in the embodiments of the present invention, it
is obvious that the described embodiments are only a
part of the embodiments of the present invention, rather
than all of the embodiments. Based on the embodiments
in the present invention, all other embodiments obtained
by those of ordinary skill in the art without making inven-
tive labor belong to the scope of protection of the present
invention.
[0020] It should be noted that, if the embodiments of
the present invention relate to directionality indications
(such as up, down, left, right, front, back...), the direction-
ality indications are used only for explaining the relative
positional relationship, movement, etc. among compo-
nents in a particular posture (as shown in the drawings),
and if the particular posture is changed, the directionality
indications are changed accordingly.
[0021] In addition, if there is description relating to
"first", "second", etc. in the embodiments of the present
invention, the description of "first", "second", etc. are for
descriptive purposes only and cannot be understood as
indicating or implying their relative importance or implying
the number of technical features indicated. Thus, the fea-
tures defined as "first", "second" may explicitly or implic-
itly include at least one of the features. In addition, the
technical solutions among the various embodiments may
be combined with each other, but must be on the basis
that those of ordinary skill in the art can realize them.
When the combination of technical solutions causes con-
flicts or cannot be realized, it should be considered that
the combination of technical solutions does not exist and
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is not within the scope of protection claimed by the
present invention.
[0022] The embodiments of the present invention pro-
vide an interlocking control circuit.
[0023] Referring to FIG. 2, in an embodiment, the in-
terlocking control circuit is applied to a double-tower type
crane, the double-tower type crane includes a primary
tower 1 and a secondary tower 2, the interlocking control
circuit includes a primary tower control unit 100 provided
on the primary tower 1; a secondary tower control unit
200 provided on the secondary tower 2; an interlocking
switching unit 300 provided on the primary tower 1 and
separately communicating with the primary tower control
unit 100 and the secondary tower control unit 200; the
interlocking switching unit 300 is used for receiving a lock-
ing signal externally input, and sending the locking signal
to the primary tower control unit 100 and the secondary
tower control unit 200; wherein, under the condition that
the locking signal indicates a first state, the primary tower
control unit 100 is used for controlling the primary tower
1 to start, and the secondary tower control unit 200 is
used for forbidding the secondary tower 2 to start; and
under the condition that the locking signal indicates a
second state, the primary tower control unit 100 is used
for forbidding the primary tower 1 to start, and the sec-
ondary tower control unit 200 is used for controlling the
secondary tower 2 to start.
[0024] It will be appreciated that both the primary tower
control unit 100 and the interlocking switching unit 300
are provided in the primary tower 1, and in particular may
be provided in a drive tank of a primary tower driver’s
cab, and a driver operates the interlocking switching unit
300 to control one of the primary tower 1 or the secondary
tower 2 to start.
[0025] In a specific implementation, the state of the
locking signal may be 0 or 1, under the condition that the
state of the locking signal is 1, the primary tower control
unit 100 controls the primary tower 1 to start, and the
secondary tower control unit 200 forbids the secondary
tower 2 to start, under the condition that the state of the
locking signal is 0, the primary tower control unit 100
forbids the primary tower 1 to start, and the secondary
tower control unit 200 controls the secondary tower 2 to
start.
[0026] Further, referring to FIG. 3 together, the inter-
locking control circuit further includes a five-core wire (not
labeled) through which the interlocking switching unit 300
communicates with the secondary tower control unit 200
to transmit the interlocking signal to the secondary tower
control unit 200.
[0027] Of course, the interlocking control circuit may
also include a wireless communication unit (not shown)
through which the interlocking switching unit 300 com-
municates with the secondary tower control unit 200 to
transmit the interlocking signal to the secondary tower
control unit 200.
[0028] In the embodiments of the present invention,
the interlocking control circuit includes: a primary tower

control unit provided on the primary tower; a secondary
tower control unit provided on the secondary tower; an
interlocking switching unit provided on the primary tower
and separately communicating with the primary tower
control unit and the secondary tower control unit. The
interlocking switching unit is used for receiving a locking
signal externally input, and sending the locking signal to
the primary tower control unit and the secondary tower
control unit. Under the condition that the locking signal
indicates a first state, the primary tower control unit is
used for controlling the primary tower to start, and the
secondary tower control unit is used for forbidding the
secondary tower to start; and under the condition that
the locking signal indicates a second state, the primary
tower control unit is used for forbidding the primary tower
to start, and the secondary tower control unit is used for
controlling the secondary tower to start. The described
circuit design implements electric interlocking of the pri-
mary tower and the secondary tower, and improves the
operation safety of the double-tower type crane.
[0029] Please refer to FIGS. 2, 4, and 5, wherein FIG.
4 is an alternative structure diagram of the interlocking
switching unit 300 and the primary tower control unit 100
of FIG. 2, and FIG. 5 is an alternative structure diagram
of the secondary tower control unit of FIG. 2.
[0030] In this embodiment, the interlocking switching
unit 300 includes: a two-position toggle switch SPZ, in-
cluding a first normally open contact (not labeled)) and
a first normally closed contact (not labeled)); a first con-
tactor KM1, including a first coil (not labeled), a second
normally open contact KM1-1 and a second normally
closed contact KM1-2; and a second contactor KM2, in-
cluding a second coil (not labeled), a third normally open
contact KM2-1 and a third normally closed contact
KM2-2; wherein, a first end of the first normally open con-
tact is electrically connected with the first control end of
the secondary tower control unit 200, a second end of
the first normally open contact is electrically connected
with the first end of the first coil, a first end of the first
normally closed contact is connected with a first control
end of the secondary tower control unit 200, a second
end of the first normally closed contact is electrically con-
nected with a first end of the second coil; a second end
of the first coil is electrically connected with the first con-
trol end of the primary tower control unit 100, the second
normally open contact KM1-1 is separately electrically
connected with a second control end of the primary tower
control unit 100 and the third normally closed contact
KM2-2, the second normally closed contact KM1-2 is
separately electrically connected with a second control
end of the secondary tower control unit 200 and the third
normally open contact KM2-1; a second end of the sec-
ond coil is electrically connected with the first control end
of the primary tower control unit 100, the third normally
closed contact KM2-2 is further electrically connected
with a third control end of the primary tower control unit
100, and the third normally open contact KM2-1 is further
electrically connected with a third control end of the sec-
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ondary tower control unit 200.
[0031] It should be noted that under the condition that
the two-position toggle switch SPZ is switched to the first
normally open contact, the first normally open contact is
closed, the first normally closed contact is opened, the
locking signal indicates the first state, the primary tower
control unit 100 controls the primary tower 1 to start, the
primary tower 1 can perform normal operation, the sec-
ondary tower control unit 200 forbids the secondary tower
2 to start, and the secondary tower 2 is locked and can
not be powered on.
[0032] Under the condition that the two-position toggle
switch SPZ is switched to the first normally closed con-
tact, the first normally open contact is opened, the first
normally closed contact is closed, the lock signal indi-
cates the second state, the primary tower control unit 100
forbids the primary tower 1 to start, the primary tower 1
is locked can not be powered on, and the secondary tow-
er control unit 200 controls the secondary tower 2 to start,
and the primary tower 1 can perform normal operation.
[0033] Further, the primary tower control unit 100 in-
cludes: a third contactor KM3, including a third coil, a first
normally open auxiliary contact KM3-1, a first normally
closed auxiliary contact KM3-2 and a first normally open
primary contact (not shown); a fourth contactor KM4, in-
cluding a fourth coil, a second normally open auxiliary
contact KM4-1, a second normally closed auxiliary con-
tact KM4-2 and a second normally open primary contact
(not shown); a primary tower relay KT, including a fifth
coil and a fourth normally closed contact KT-2; a first
safety relay KMSC1, a first circuit breaker QFZ1, a sec-
ond circuit breaker QFZ2; and a first reset button Fl;
wherein a first pin A1 of the first safety relay KMSC1 is
electrically connected with a second pin A2 of the first
safety relay KMSC1 through the first normally open aux-
iliary contact KM3-1, the second normally open auxiliary
contact KM4-1, and the fifth coil in sequence, a third pin
A3 of the first safety relay KMSC1 is electrically connect-
ed with a fourth pin A4 of the first safety relay KMSC1
through the first normally closed auxiliary contact KM3-2,
the second normally closed auxiliary contact KM4-2, the
third normally closed contact KM2-2, the second normally
open contact KM1-1, and the first reset button F1 in se-
quence, a fifth pin A5 of the first safety relay KMSC1 and
a sixth pin A6 of the first safety relay KMSC1 are both
electrically connected with a first end of the first circuit
breaker QFZ1, a second end of the first circuit breaker
QFZ1 is electrically connected with the first end of the
first normally open contact through the fourth normally
closed contact KT-2, and the first control end of the sec-
ondary tower control unit 200 in sequence, a seventh pin
A7 of the first safety relay KMSC1 is electrically connect-
ed with the first end of the second circuit breaker QFZ2
through a third coil, the eighth pin A8 of the first safety
relay KMSC1 is electrically connected with a first end of
the second circuit breaker QFZ2 through a fourth coil; a
second end of the second circuit breaker QFZ2 is sepa-
rately electrically connected with a second end of the first

coil and a second end of the second coil; the first normally
open primary contact and the second normally open pri-
mary contact are electrically connected with a power sup-
ply (not shown) of the primary tower.
[0034] It should be understood that when the primary
tower 1 and the secondary tower 2 are not started, and
the two-position toggle switch SPZ is switched to the first
normally open contact, the coil of the first contactor KM1
is electrified, and the normally open contact KM1-1 of the
first contactor KM1 is closed. When the driver presses
the first reset button F1, the third pin A3 and the fourth
pin A4 of the first safety relay KMSC1 are conducted,
and the seventh pin A7 and the eighth pin A8 controlled
by the first safety relay KMSC1 output electrical signals,
so that the coils of the third contactor KM3 and the fourth
contactor KM4 are electrified. Since the normally open
primary contacts of the third contactor KM3 and the fourth
contactor KM4 are both connected to the power supply
of the primary tower 1, when the coils of the third contactor
KM3 and the fourth contactor KM4 are electrified, the
normally open primary contacts are closed, and the pow-
er supply of the primary tower 1 supplies power to the
primary tower 1, thus starting the primary tower 1.
[0035] When the primary tower 1 is started, the nor-
mally open auxiliary contact KM3-1 of the third contactor
KM3 and the normally open auxiliary contact KM4-1 of
the fourth contactor KM4 are closed, the coil of the pri-
mary tower relay KT is electrified, the normally closed
contact KT-2 of the primary tower relay KT is opened,
and the coils of the first contactor KM1 and the second
contactor KM2 are not electrified. At this time, no matter
which contact the two-position toggle switch SPZ is
switched to, the operation switching between the primary
tower 1 and the secondary tower 2 cannot be realized.
[0036] When the primary tower 1 and the secondary
tower 2 are not started and the two-position toggle switch
SPZ is switched to the first normally closed contact, the
coil of the second contactor KM2 is electrified, the nor-
mally closed contact KM2-2 of the second contactor KM2
is opened, the third pin A3 and the fourth pin A4 of the
first safety relay KMSC1 are not conducted, and the first
safety relay KMSC1 controls the seventh pin A7 and the
eighth pin A8 to have no electrical signal output, so that
the third contactor KM3 and the fourth contactor KM4 are
not electrified and the primary tower 1 cannot be started.
[0037] Further, the primary tower control unit 100 fur-
ther includes: a primary tower emergency stop button
SEM1; a primary tower phase sequence monitor relay
KAP1; and a primary tower over-under-voltage detection
relay KAU1; wherein a first end of the primary tower emer-
gency stop button SEM1 is electrically connected with a
ninth pin A9 of the first safety relay KMSC1, and a second
end of the primary tower emergency stop button SEM1
is electrically connected with a tenth pin A10 of the first
safety relay KMSC1 through a primary tower over-under-
voltage detection relay KAU1 and a primary tower phase
sequence monitor relay KAP1 in sequence.
[0038] Wherein, the primary tower emergency stop
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button SEM1 may be one button or a plurality of buttons
connected in series to the first safety relay KMSC1, and
the present embodiment is not limited thereto.
[0039] It should be understood that the primary tower
emergency stop button SEM1 is used for the driver to
input a primary tower emergency stop signal, the primary
tower phase sequence monitor relay KAP1 is used for
detecting whether a power supply phase sequence of a
primary tower loop is correct, and the primary tower over-
under-voltage detection relay KAU1 is used for detecting
whether the primary tower loop is over-under-voltage.
[0040] Further, the secondary tower control unit 200
includes: a fifth contactor KM5, including a sixth coil (not
labeled), a third normally open auxiliary contact KM5-1,
a third normally closed auxiliary contact KM5-2 and a
third normally open primary contact (not shown); a sixth
contactor KM6, including a seventh coil (not labeled), a
fourth normally open auxiliary contact KM6-1, a fourth
normally closed auxiliary contact KM6-2 and a fourth nor-
mally open primary contact (not shown); a secondary
tower relay KL, including an eighth coil (not labeled) and
a fifth normally closed contact KL-2; a second safety relay
KMSC2; and a second reset button F2; wherein the first
pin A1 of the second safety relay KMSC2 is electrically
connected with the second pin A2 of the second safety
relay KMSC2 through the third normally open auxiliary
contact KM5-1, the fourth normally open auxiliary contact
KM6-1, and the eighth coil in sequence, the third pin A3
of the second safety relay KMSC2 is electrically connect-
ed with the fourth pin A4 of the second safety relay
KMSC2 through the third normally closed auxiliary con-
tact KM5-2, the fourth normally closed auxiliary contact
KM6-2, the second normally closed contact KM 1-2, the
third normally open contact KM2-1, and the second reset
button F2 in sequence, a fifth pin A5 of the second safety
relay KMSC2 is electrically connected with the sixth coil,
a sixth pin A6 of the second safety relay KMSC2 is elec-
trically connected with the seventh coil; a first end of the
fifth normally closed contact KL-2 is electrically connect-
ed with the fourth normally closed contact KT-2, a second
end of the fifth normally closed contact KL-2 is electrically
connected with the first end of the first normally open
contact; the third normally open primary contact and the
fourth normally open primary contact are electrically con-
nected with the power supply of the secondary tower 2.
[0041] It should be understood that when the primary
tower 1 and the secondary tower 2 are not started, and
the two-position toggle switch SPZ is switched to the first
normally closed contact, the coil of the second contactor
KM2 is electrified, the normally open contact KM2-1 of
the second contactor KM2 is closed, when the driver
presses the second reset button F2, the third pin A3 and
the fourth pin A4 of the second safety relay KMSC2 are
conducted, the fifth pin A5 and the sixth pin A6 controlled
by the second safety relay KMSC2 output electric signals,
so that the coils of the fifth contactor KM5 and the sixth
contactor KM6 are electrified. Since the normally open
primary contacts of the fifth contactor KM5 and the sixth

contactor KM6 are both connected with the power supply
of the secondary tower 2, when the coils of the fifth con-
tactor KM5 and the sixth contactor KM6 are electrified,
the power supply of the secondary tower 2 supplies pow-
er to the secondary tower 2, so that the secondary tower
2 is started.
[0042] When the secondary tower 2 is started, the nor-
mally open auxiliary contact KM5-1 of the fifth contactor
KM5 and the normally open auxiliary contact KM6-1 of
the sixth contactor KM6 are closed, the coil of the sec-
ondary tower relay KL is electrified, the normally closed
contact KL-2 of the secondary tower relay KL is opened,
the coils of the first contactor KM1 and the second con-
tactor KM2 are not electrified. At this time, no matter
which contact the two-position toggle switch SPZ is
switched to, the operation switching between the primary
tower 1 and the secondary tower 2 can not be achieved.
[0043] When the primary tower 1 and the secondary
tower 2 are not started and the two-position toggle switch
SPZ is switched to the first normally open contact, the
coil of the first contactor KM1 is electrified, the normally
closed contact KM1-2 of the second contactor KM1 is
opened, the third pin A3 and the fourth pin A4 of the
second safety relay KMSC2 are not conducted, and the
second safety relay KMSC2 controls the fifth pin A5 and
the sixth pin A6 to have no electrical signal output, so
that the fifth contactor KM5 and the sixth contactor KM6
are not electrified and the secondary tower 1 cannot be
started.
[0044] Referring back to FIG. 3, when the interlocking
switching unit 300 and the secondary tower control unit
200 are connected using the five-core wire L10, the ter-
minals of the five-core wire connected with the secondary
tower control unit 200 are specifically: both ends C11-
C12 of the normally closed contact of the secondary tow-
er relay KL, both ends 49 (L)-48 (L) of the normally open
contact of the first contactor KM1, and both ends 48 (L)-
708 (L) of the normally closed contact of the second con-
tactor KM2.
[0045] Further, the secondary tower control unit 200
further includes: a secondary tower emergency stop but-
ton SEM2; a secondary tower phase sequence monitor
relay KAP2; and a secondary tower over-under-voltage
detection relay KAU2; wherein a first end of the second-
ary tower emergency stop button SEM2 is electrically
connected with a seventh pin A7 of the second safety
relay KMSC2, and a second end of the secondary tower
emergency stop button SEM2 is electrically connected
with an eighth pin A8 of the second safety relay KMSC2
through the secondary tower phase sequence monitor
relay KAP2 and a secondary tower over-under-voltage
detection relay KAU2 in sequence.
[0046] Wherein, the secondary tower emergency stop
button SEM2 may be one button or a plurality of buttons
connected in series to the second safety relay KMSC2,
and the present embodiment is not limited thereto.
[0047] It should be understood that the secondary tow-
er emergency stop button SEM2 is used for the driver to
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input a secondary tower emergency stop signal, the sec-
ondary tower phase sequence monitor relay KAP2 is
used for detecting whether a power supply phase se-
quence of a secondary tower loop is correct, and the
secondary tower over-under-voltage detection relay
KAU2 is used for detecting whether the secondary tower
loop is over-under-voltage.
[0048] In the following, the working principle of the
present embodiment is explained in connection with
FIGS. 1 to 5:
When the primary tower emergency stop button SEM1
and the secondary tower emergency stop button SEM2
are pressed and both the primary tower 1 and the sec-
ondary tower 2 are not started, the driver operates the
two-position toggle switch SPZ in the interlocking switch-
ing unit 300 on the primary tower 1.
[0049] When the two-position toggle switch SPZ is
switched to the first normally open contact, the primary
tower control unit 100 controls the primary tower 1 to start
and the secondary tower control unit 200 forbids the sec-
ondary tower 2 to start. When the two-position toggle
switch SPZ is switched to the first normally closed con-
tact, the primary tower control unit 100 forbids the primary
tower 1 to start and the secondary tower control unit 200
controls the secondary tower 2 to start.
[0050] When either of the primary tower 1 or the sec-
ondary tower 2 is in operation, the operation switching
between the primary tower 1 and the secondary tower 2
cannot be realized regardless of which contact the two-
position toggle switch SPZ is switched to.
[0051] Through the specific circuit design of the inter-
locking switching unit, the primary tower control unit and
the secondary tower control unit, the embodiment solves
the problem of electrical interlocking between the primary
tower and the secondary tower with low cost, ensures
that the primary tower and the secondary tower cannot
run at the same time, and improves the reliability of the
double-tower crane.
[0052] The embodiments of the invention also provide
a double-tower crane, the double-tower crane including
the interlocking control circuit described in the above-
mentioned embodiments. The circuit structure of the in-
terlocking control circuit of the double-tower crane can
refer to the above-mentioned embodiments and will not
be described here. It can be understood that since the
double-tower crane of the embodiments adopts the tech-
nical solution of the interlocking control circuit, the dou-
ble-tower crane has all the beneficial effects.
[0053] The above are only preferred embodiments of
the present invention, and are not therefore limiting the
patent scope of the present invention. Equivalent struc-
tures or equivalent process transformations made by us-
ing the contents of the present specification and draw-
ings, or directly or indirectly applied to other related tech-
nical fields, are similarly included in the patent protection
scope of the present invention.

Claims

1. An interlocking control circuit, applied to a double-
tower type crane, the double-tower type crane com-
prising a primary tower and a secondary tower,
wherein the interlocking control circuit comprises:

a primary tower control unit, provided on the pri-
mary tower;
a secondary tower control unit, provided on the
secondary tower;
an interlocking switching unit, provided on the
primary tower and separately communicating
with the primary tower control unit and the sec-
ondary tower control unit;
the interlocking switching unit is used for receiv-
ing a locking signal externally input, and sending
the locking signal to the primary tower control
unit and the secondary tower control unit;
wherein, under the condition that the locking sig-
nal indicates a first state, the primary tower con-
trol unit is used for controlling the primary tower
to start, and the secondary tower control unit is
used for forbidding the secondary tower to start;
and
under the condition that the locking signal indi-
cates a second state, the primary tower control
unit is used for forbidding the primary tower to
start, and the secondary tower control unit is
used for controlling the secondary tower to start.

2. The interlocking control circuit of claim 1, wherein
the interlocking switching unit comprises:

a two-position toggle switch, comprising a first
normally open contact and a first normally
closed contact;
a first contactor, comprising a first coil, a second
normally open contact and a second normally
closed contact; and
a second contactor, comprising a second coil, a
third normally open contact and a third normally
closed contact;
wherein,
a first end of the first normally open contact is
electrically connected with a first control end of
the secondary tower control unit, a second end
of the first normally open contact is electrically
connected with a first end of the first coil, a first
end of the first normally closed contact is con-
nected with a first control end of the secondary
tower control unit, a second end of the first nor-
mally closed contact is electrically connected
with a first end of the second coil;
a second end of the first coil is electrically con-
nected with the first control end of the primary
tower control unit, the second normally open
contact is separately electrically connected with
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a second control end of the primary tower control
unit and the third normally closed contact, the
second normally closed contact is separately
electrically connected with a second control end
of the secondary tower control unit and the third
normally open contact; and
a second end of the second coil is electrically
connected with the first control end of the prima-
ry tower control unit, the third normally closed
contact is further electrically connected with a
third control end of the primary tower control unit,
the third normally open contact is further elec-
trically connected with a third control end of the
secondary tower control unit.

3. The interlocking control circuit of claim 2, wherein
the primary tower control unit comprises:

a third contactor, comprising a third coil, a first
normally open auxiliary contact, a first normally
closed auxiliary contact and a first normally open
primary contact;
a fourth contactor, comprising a fourth coil, a
second normally open auxiliary contact, a sec-
ond normally closed auxiliary contact and a sec-
ond normally open primary contact;
a primary tower relay, comprising a fifth coil and
a fourth normally closed contact;
a first safety relay, a first circuit breaker, a sec-
ond circuit breaker; and
a first reset button;
wherein,
a first pin of the first safety relay is electrically
connected with a second pin of the first safety
relay through the first normally open auxiliary
contact, the second normally open auxiliary con-
tact, and the fifth coil in sequence, a third pin of
the first safety relay is electrically connected with
a fourth pin of the first safety relay through the
first normally closed auxiliary contact, the sec-
ond normally closed auxiliary contact, the third
normally closed contact, the second normally
open contact, and the first reset button in se-
quence, a fifth pin of the first safety relay and a
sixth pin of the first safety relay are both electri-
cally connected with a first end of the first circuit
breaker, a second end of the first circuit breaker
is electrically connected with the first end of the
first normally open contact through the fourth
normally closed contact, and the first control end
of the secondary tower control unit in sequence,
a seventh pin of the first safety relay is electri-
cally connected with a first end of the second
circuit breaker through the third coil, and an
eighth pin of the first safety relay is electrically
connected with the first end of the second circuit
breaker through the fourth coil;
a second end of the second circuit breaker is

separately electrically connected with the sec-
ond end of the first coil and the second end of
the second coil; and
the first normally open primary contact and the
second normally open primary contact are elec-
trically connected with a power supply of the pri-
mary tower.

4. The interlocking control circuit of claim 3, wherein
the primary tower control unit further comprises:

a primary tower emergency stop button;
a primary tower over-under-voltage detection
relay; and
a primary tower phase sequence monitor relay;
wherein,
a first end of the primary tower emergency stop
button is electrically connected with a ninth pin
of the first safety relay, and a second end of the
primary tower emergency stop button is electri-
cally connected with a tenth pin of the first safety
relay through the primary tower phase sequence
monitor relay and the primary tower over-under-
voltage detection relay in sequence.

5. The interlocking control circuit of claim 4, wherein
the secondary tower control unit comprises:

a fifth contactor, comprising a sixth coil, a third
normally open auxiliary contact, a third normally
closed auxiliary contact and a third normally
open primary contact;
a sixth contactor, comprising a seventh coil, a
fourth normally open auxiliary contact, a fourth
normally closed auxiliary contact and a fourth
normally open primary contact;
a secondary tower relay, comprising an eighth
coil and a fifth normally closed contact;
a second safety relay; and
a second reset button;
wherein,
a first pin of the second safety relay is electrically
connected with a second pin of the second safe-
ty relay through the third normally open auxiliary
contact, the fourth normally open auxiliary con-
tact, and the eighth coil in sequence, a third pin
of the second safety relay is electrically connect-
ed with a fourth pin of the second safety relay
through the third normally closed auxiliary con-
tact, the fourth normally closed auxiliary contact,
the second normally closed contact, the third
normally open contact, and the second reset
button in sequence, a fifth pin of the second safe-
ty relay is electrically connected with the sixth
coil, a sixth pin of the second safety relay is elec-
trically connected with the seventh coil;
a first end of the fifth normally closed contact is
electrically connected with the fourth normally
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closed contact, a second end of the fifth normally
closed contact is electrically connected with the
first end of the first normally open contact; and
the third normally open primary contact and the
fourth normally open primary contact are elec-
trically connected with a power supply of the sec-
ondary tower.

6. The interlocking control circuit of claim 5, wherein
the secondary tower control unit further comprises:

a secondary tower emergency stop button;
a secondary tower over-under-voltage detection
relay; and
a secondary tower phase sequence monitor re-
lay;
wherein,
a first end of the secondary tower emergency
stop button is electrically connected with a sev-
enth pin of the second safety relay, a second
end of the secondary tower emergency stop but-
ton is electrically connected with an eighth pin
of the second safety relay through the secondary
tower over-under-voltage detection relay, and
the secondary tower phase sequence monitor
relay in sequence.

7. The interlocking control circuit of claim 1, wherein
the interlocking control circuit further comprises a
five-core wire through which the interlocking switch-
ing unit communicates with the secondary tower con-
trol unit.

8. The interlocking control circuit of claim 1, wherein
the interlocking control circuit further comprises a
wireless communication unit through which the in-
terlocking switching unit communicates with the sec-
ondary tower control unit.

9. The interlocking control circuit of claim 1, wherein
the primary tower control unit is further used for for-
bidding the interlocking switching unit to output the
locking signal under the condition that the start-up
of the primary tower is detected; and
the secondary tower control unit is further used for
forbidding the interlocking switching unit to output
the locking signal under the condition that the start-
up of the secondary tower is detected.

10. The interlocking control circuit of claim 2, wherein
the primary tower control unit is further used for for-
bidding the interlocking switching unit to output the
locking signal under the condition that the start-up
of the primary tower is detected; and
the secondary tower control unit is further used for
forbidding the interlocking switching unit to output
the locking signal under the condition that the start-
up of the secondary tower is detected.

11. The interlocking control circuit of claim 3, wherein,
the primary tower control unit is further used for for-
bidding the interlocking switching unit to output the
locking signal under the condition that the start-up
of the primary tower is detected; and
the secondary tower control unit is further used for
forbidding the interlocking switching unit to output
the locking signal under the condition that the start-
up of the secondary tower is detected.

12. The interlocking control circuit of claim 4, wherein
the primary tower control unit is further used for for-
bidding the interlocking switching unit to output the
locking signal under the condition that the start-up
of the primary tower is detected; and
the secondary tower control unit is further used for
forbidding the interlocking switching unit to output
the locking signal under the condition that the start-
up of the secondary tower is detected.

13. The interlocking control circuit of claim 5, wherein
the primary tower control unit is further used for for-
bidding the interlocking switching unit to output the
locking signal under the condition that the start-up
of the primary tower is detected; and
the secondary tower control unit is further used for
forbidding the interlocking switching unit to output
the locking signal under the condition that the start-
up of the secondary tower is detected.

14. The interlocking control circuit of claim 6, wherein
the primary tower control unit is further used for for-
bidding the interlocking switching unit to output the
locking signal under the condition that the start-up
of the primary tower is detected; and
the secondary tower control unit is further used for
forbidding the interlocking switching unit to output
the locking signal under the condition that the start-
up of the secondary tower is detected.

15. A double-tower type crane, characterized by com-
prising the interlocking control circuit of any one of
claims 1 to 14.
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