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(54) CONTACT SWITCH FOR ELEVATOR SAFETY DOOR

(57) A contact switch for an elevator safety door,
comprising a contact switch body, wherein the contact
switch body comprises a housing and a push rod (3), the
push rod (3) being arranged on one side of the housing,
and the housing comprising an upper box cover (1) and
a lower box body (2), the upper box cover (1) being ar-
ranged above the lower box body (2). The contact switch
for an elevator safety door has a simple structure, is con-
venient to use and is capable of being mounted in a
mounting space of an existing narrow elevator door mo-
tor, thereby reducing the hidden danger of poor connec-
tion, ensuring that safety electrical components of an el-
evator door system are not influenced by the environment
and loads, and thus ensuring a long-term safe operation
of an elevator.
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Description

Technical Field

[0001] The present invention relates to the field of ma-
chinery, in particular to a contact switch.

Background Art

[0002] A contact switch for an elevator safety door con-
trols the closure and openness of an elevator car door
and an elevator landing door and protects the safety of
an elevator passenger and the normal operation of an
elevator. An existing widely-used contact switch for an
elevator door has the protection grade IP20; due to lim-
itations from the structure and mounting space of an el-
evator door motor, a safety limit switch which is higher
in protection grade cannot be used for upgradation and
replacement; due to the adoption of the protection grade
IP20, a silver contact in the contact switch is completely
exposed, and dust generated in the operation process
of the elevator or dust suspended in the air may be at-
tached to the silver contact; and as the rated voltage and
current of an electrical control loop are smaller and small-
er, which easily causes poor contact of an existing ele-
vator door contact in use due to the dust, thereby resulting
in faults such as emergency braking and outage of the
elevator. Therefore, with the requirements on the upgra-
dation and reliability of the electrical control loop of the
elevator, the existing widely-used IP20 contact switch for
a door has been incapable of guaranteeing the long-term
safety operation of the elevator. In addition, in most cas-
es, an elevator of a high-rise building and a landing door
thereof are mounted after a major structure of the building
is completed, more dust and impurities are inevitably
generated and attached to the surface of a contact of an
elevator safety door in the mounting program of ah ele-
vator system to cause faults during elevator running and
debugging; and when an owner of the high-rise building
decorates an apartment, due to the low protection grade
of the safety contact switch, faults and even safety acci-
dents may be caused in a process that decoration gar-
bage, etc. is transported by the elevator, and the existing
safety contact switch is poor in reset effect.
[0003] For the problems in the related art, no effective
solutions have been proposed at present.

Summary of the Invention

[0004] The objective of the present invention is to pro-
vide a contact switch for an elevator safety door so as to
solve at least one of the above-mentioned technical prob-
lems.
[0005] In order to achieve the objective, the present
invention adopts the following technical solutions:

provided is a contact switch for an elevator safety
door, including a contact switch body, the contact

switch body including a housing and a push rod, the
push rod being arranged on one side of the housing,
characterized in that the housing includes an upper
box cover and a lower box body, and the upper box
cover is arranged above the lower box body;
the lower box body close to the push rod is provided
with a first mounting groove, one side of the first
mounting groove is provided with a second mounting
groove, and a partition plate is arranged between
the first mounting groove and the second mounting
groove and is provided with a first through hole for
communicating the first mounting groove and the
second mounting groove;
the first mounting groove is internally provided with
a push plate matched with the push rod, each of two
sides of the push plate is provided with a fixing col-
umn sleeved with a first spring, one end of the first
spring supports against the push plate, and the other
end of the first spring supports against the partition
plate;
the middle of the push plate is provided with a con-
necting column, one side of the connecting column
penetrates into the second mounting groove via the
first through hole, the connecting column is fixedly
provided with a connecting block arranged in the sec-
ond mounting groove, the connecting block is pro-
vided with a mounting hole where a second spring
is mounted, one end of the second spring supports
against the inner wall of the mounting hole, the other
end of the second spring supports against the inner
wall of the second mounting groove, and each of two
sides of the connecting block is provided with a strip-
shaped connecting sheet on which a first projection
is arranged;
the lower box body is provided with two fixing
grooves respectively arranged in two sides inside
the second mounting groove, each of the fixing
grooves is internally provided with a fixing block, the
side wall of the fixing groove is provided with a first
gap, and the fixing block close to the first gap is pro-
vided with a second projection matched with the first
projection; the upper part of the fixing block is pro-
vided with a first bolt hole, the middle of the fixing
block is provided with a first threading hole commu-
nicating with the first bolt hole, and a wiring screw is
screwed and connected to the first bolt hole; and
the lower box body close to the fixing groove is pro-
vided with a first clamping groove, the fixing groove
communicates with the first clamping groove where
a rubber block is arranged, and the rubber block is
provided with a second threading hole matched with
the first threading hole in position.

[0006] The cross section of the first clamping groove
is semicircular, the cross section of the rubber block is
circular, the lower part of the rubber block is clamped into
the first clamping groove, the rubber block is arranged
on a connection of the upper box cover and the lower
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box body, the upper box cover is provided with a second
clamping groove of which the cross section is semicircu-
lar, and the upper part of the rubber block is clamped into
the second clamping groove.
[0007] The side, close to the first mounting groove, of
the partition plate is provided with an embedded groove
in which a rubber ring is mounted, the rubber ring is pro-
vided with a second through hole, the front side of the
connecting column penetrates through the second
through hole, the diameter of the front side of the con-
necting column is smaller than the diameter of the rear
side of the connecting column, and the diameter of the
rear side of the connecting column is greater than the
diameter of the second through hole; and
the upper part of the partition plate is provided with a slot
communicating with the embedded groove, a fixing sheet
for fixing the rubber ring is inserted into the slot, the lower
part of the fixing sheet is provided with a second gap,
and the width of the second gap is greater than the di-
ameter of the rear side of the connecting column. The
rubber ring close to the first mounting groove is provided
with an annular projection, and the cross section of the
annular projection is semicircular.
[0008] A third mounting groove is arranged on a con-
nection of the push plate and the connecting column and
is internally provided with a first stationary shaft;

the third mounting groove is provided with a flip fas-
tener including a sheet-like body, and the lower part
of the sheet-like body is provided with a first rotary
groove matched with the first stationary shaft;
the rear of the sheet-like body is provided with a sec-
ond rotary groove through which a second stationary
shaft penetrates, and two ends of the second sta-
tionary shaft are both fixed to the upper box cover;
and
the front of the sheet-like body is provided with a
clamping hook for clamping the push rod. A rubber
gasket is arranged above the second mounting
groove, the middle of the rubber gasket is provided
with an opening matched with the second mounting
groove in shape, and the rubber gasket is arranged
between the upper box cover and the lower box body.

[0009] The lower box body is provided with two second
bolt holes respectively arranged in two sides of the sec-
ond mounting groove, and the upper box cover is provid-
ed with two third bolt holes matched with the second bolt
holes in position.
[0010] The upper box cover and the lower box body
are connected by a buckle.
[0011] By such a design, the present invention pro-
vides the contact switch for the elevator safety door,
which is simple in structure and convenient to use, can
be mounted in an existing narrow mounting space for an
elevator door motor, reduces the hidden danger of poor
contact and ensures that safety electrical components of
an elevator door system are not affected by environments

and loads, thereby guaranteeing the long-term safety op-
eration of an elevator.

Brief Description of the Drawings

[0012]

Fig. 1 is a schematic diagram showing a partial struc-
ture in the present invention;
Fig. 2 is a schematic diagram showing a partial struc-
ture of a lower box body in the present invention;
Fig. 3 is a schematic diagram showing a partial struc-
ture of a rubber block in the present invention;
Fig. 4 is a schematic diagram showing a partial struc-
ture of a second mounting groove in the present in-
vention;
Fig. 5 is a schematic diagram showing a partial struc-
ture of a partition plate in the present invention;
Fig. 6 is a schematic diagram showing a partial struc-
ture of a rubber ring in the present invention;
Fig. 7 is a schematic diagram showing a partial struc-
ture of a fixed block in the present invention; and
Fig. 8 is a schematic diagram showing a partial struc-
ture of a flip fastener in the present invention.

Detailed Description of the Invention

[0013] The specific implementations of the present in-
vention will be further described below with reference to
the accompanying drawings.
[0014] As shown in Fig. 1 to Fig. 8, a contact switch
for an elevator safety door includes a contact switch body,
the contact switch body includes a housing and a push
rod 3, the push rod is arranged on one side of the housing,
the housing includes an upper box cover 1 and a lower
box body 2, and the upper box cover is arranged above
the lower box body; the lower box body close to the push
rod is provided with a first mounting groove 12, one side
of the first mounting groove is provided with a second
mounting groove 11, and a partition plate 7 is arranged
between the first mounting groove and the second
mounting groove and is provided with a first through hole
for communicating the first mounting groove and the sec-
ond mounting groove; the first mounting groove is inter-
nally provided with a push plate 4 matched with the push
rod, each of two sides of the push plate is provided with
a fixing column 23 sleeved with a first spring 22, one end
of the first spring supports against the push plate, and
the other end of the first spring supports against the par-
tition plate; the middle of the push plate is provided with
a connecting column 6, one side of the connecting col-
umn penetrates into the second mounting groove via the
first through hole, the connecting column is fixedly pro-
vided with a connecting block 10 arranged in the second
mounting groove, the connecting block is provided with
a mounting hole 15 where a second spring 18 is mounted,
one end of the second spring supports against the inner
wall of the mounting hole, the other end of the second
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spring supports against the inner wall of the second
mounting groove, and each of two sides of the connecting
block is provided with a strip-shaped connecting sheet
19 on which a first projection 20 is arranged; the lower
box body is provided with two fixing grooves 13 respec-
tively arranged in two sides inside the second mounting
groove, each of the fixing grooves is internally provided
with a fixing block 24, the side wall of the fixing groove
is provided with a first gap, and the fixing block close to
the first gap is provided with a second projection 25
matched with the first projection; the upper part of the
fixing block is provided with a first bolt hole 29, the middle
of the fixing block is provided with a first threading hole
28 communicating with the first bolt hole, and a wiring
screw 14 is screwed and connected to the first bolt hole;
and the lower box body close to the fixing groove is pro-
vided with a first clamping groove, the fixing groove com-
municates with the first clamping groove where a rubber
block 16 is arranged, and the rubber block is provided
with a second threading hole 17 matched with the first
threading hole in position. By such a design, the present
invention provides the contact switch for the elevator
safety door, which is simple in structure and convenient
to use, can be mounted in an existing narrow mounting
space for an elevator door motor, reduces the hidden
danger of poor contact and ensures that safety electrical
components of an elevator door system are not affected
by environments and loads, thereby guaranteeing the
long-term safety operation of an elevator.
[0015] By such a design, not only is the convenience
in wiring guaranteed, but also a better dustproof effect is
achieved, the protection grade IP54 or IP65 may be
reached, the using effect of the contact switch for the
elevator safety door is improved, and the design is ap-
plicable to the contact switch, provided with a low-current
electrical loop, for the elevator safety door. During wiring,
a user needs to open the upper box cover to penetrate
a conducting wire via the second threading hole, screw
down a wiring screw to tightly press the conducting wire,
and fix the upper box cover to complete wiring.
[0016] When a device is used, the push rod pushes
the push plate, the push plate drives the connecting col-
umn to move, the connecting column drives the connect-
ing block to move, and then, the connecting sheets are
gradually close to the fixing blocks, and the first projec-
tions on the connecting sheets are in contact with the
second projections on the fixing blocks; at the moment,
the first springs located on two sides of the push plate
and the second spring on the connecting block are all in
a compressed state, after the push rod retreats, the first
springs and the second spring may provide a better reset
effect, and then, the service life of the contact switch for
the elevator safety door is prolonged.
[0017] The cross section of the first clamping groove
is semicircular, the cross section of the rubber block is
circular, the lower part of the rubber block is clamped into
the first clamping groove, the rubber block is arranged
on a connection of the upper box cover and the lower

box body, the upper box cover is provided with a second
clamping groove of which the cross section is semicircu-
lar, and the upper part of the rubber block is clamped into
the second clamping groove. Therefore, the rubber block
is conveniently clamped by the upper box cover and the
lower box body.
[0018] The side, close to the first mounting groove, of
the partition plate is provided with an embedded groove
in which a rubber ring 27 is mounted, the rubber ring is
provided with a second through hole, the front side of the
connecting column penetrates through the second
through hole, the diameter of the front side of the con-
necting column is smaller than the diameter of the rear
side of the connecting column, and the diameter of the
rear side of the connecting column is greater than the
diameter of the second through hole; and the upper part
of the partition plate is provided with a slot communicating
with the embedded groove, a fixing sheet 21 for fixing
the rubber ring is inserted into the slot, the lower part of
the fixing sheet is provided with a second gap, and the
width of the second gap is greater than the diameter of
the rear side of the connecting column. The rubber ring
close to the first mounting groove is provided with an
annular projection 26, and the cross section of the annu-
lar projection is semicircular. After the push rod pushes
the push plate, and the push plate drives the connecting
column to move for a certain distance, the rear side there-
of is blocked by the rubber ring, the rubber ring plays
roles in limiting the movement distance of the connecting
column and buffering, and thus, the service life of the
device is prolonged. In order to guarantee the using effect
of the device, the push rod, the push plate, the connecting
column, the connecting block, the connecting sheets, the
first projections, the second projections and the fixing
blocks are all made of a conductive material. For exam-
ple, the push rod, the push plate, the connecting column,
the connecting block, the connecting sheets, the first pro-
jections, the second projections and the fixing blocks are
all made of copper. The outer surfaces of the first pro-
jections and the second projections are provided with
silver coatings.
[0019] A third mounting groove 34 is arranged on a
connection of the push plate and the connecting column
and is internally provided with a first stationary shaft 33;
the third mounting groove is provided with a flip fastener
30 including a sheet-like body, and the lower part of the
sheet-like body is provided with a first rotary groove
matched with the first stationary shaft; the rear of the
sheet-like body is provided with a second rotary groove
31 through which a second stationary shaft 32 pene-
trates, and two ends of the second stationary shaft are
both fixed to the upper box cover; and the front of the
sheet-like body is provided with a clamping hook for
clamping the push rod. The flip fastener ensures that the
contact is absolutely disconnected, when the push rod
is pushed into the housing, the push plate and the con-
necting column move towards the inner side of the hous-
ing, the lower part of the flip fastener moves towards the
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inner side of the housing along with the first stationary
shaft, and the rear thereof is limited by the second sta-
tionary shaft, so that the flip fastener flips towards the
front side around the second stationary shaft, and then,
the push rod is clamped by the clamping hook on the
front side thereof; and when the push rod is separated,
the push rod drives the flip fastener to flip again, the lower
part of the flip fastener drives the first stationary shaft to
move, so that the push plate and the connecting column
move towards the outer side of the housing, then, the
first projections are not in contact with the second pro-
jections any more, and the contact between the contacts
is forcedly disconnected, so that the function of absolute-
ly disconnecting safety contacts is achieved. A rubber
gasket 9 is arranged above the second mounting groove,
the middle of the rubber gasket is provided with an open-
ing matched with the second mounting groove in shape,
and the rubber gasket is arranged between the upper
box cover and the lower box body. Therefore, the sealing
effect between the upper box cover and the lower box
body is improved, and a dustproof effect is further
achieved.
[0020] In order to facilitate mounting the contact switch,
the lower box body is provided with two second bolt holes
8 respectively arranged in two sides of the second mount-
ing groove, and the upper box cover is provided with two
third bolt holes 5 matched with the second bolt holes in
position. The contact switch may be fixed by penetrating
bolts through the second bolt holes and the third bolt
holes.
[0021] In order to provide convenience for a user to
open the upper box cover, the upper box cover and the
lower box body are connected by a buckle.
[0022] Finally, it should be noted that the above-men-
tioned embodiments are merely preferred embodiments
of the present invention, but are not intended to limit the
present invention. Although the present invention has
been described in detail with reference to the aforemen-
tioned embodiments, the skill in the art may still modify
the technical solutions recorded in each of the foregoing
embodiments or equivalently substitute parts of technical
features therein. Any modifications, equivalent substitu-
tions, improvements, etc. made within the spirit and prin-
ciple of the present invention shall fall within the protec-
tion scope of the present invention.

Claims

1. A contact switch for an elevator safety door, com-
prising a contact switch body, the contact switch
body comprising a housing and a push rod, the push
rod being arranged on one side of the housing, char-
acterized in that the housing comprises an upper
box cover and a lower box body, and the upper box
cover is arranged above the lower box body;

the lower box body close to the push rod is pro-

vided with a first mounting groove, one side of
the first mounting groove is provided with a sec-
ond mounting groove, and a partition plate is
arranged between the first mounting groove and
the second mounting groove and is provided
with a first through hole for communicating the
first mounting groove and the second mounting
groove;
the first mounting groove is internally provided
with a push plate matched with the push rod,
each of two sides of the push plate is provided
with a fixing column sleeved with a first spring,
one end of the first spring supports against the
push plate, and the other end of the first spring
supports against the partition plate;
the middle of the push plate is provided with a
connecting column, one side of the connecting
column penetrates into the second mounting
groove via the first through hole, the connecting
column is fixedly provided with a connecting
block arranged in the second mounting groove,
the connecting block is provided with a mounting
hole where a second spring is mounted, one end
of the second spring supports against the inner
wall of the mounting hole, the other end of the
second spring supports against the inner wall of
the second mounting groove, and each of two
sides of the connecting block is provided with a
strip-shaped connecting sheet on which a first
projection is arranged;
the lower box body is provided with two fixing
grooves respectively arranged in two sides in-
side the second mounting groove, each of the
fixing grooves is internally provided with a fixing
block, the side wall of the fixing groove is pro-
vided with a first gap, and the fixing block close
to the first gap is provided with a second projec-
tion matched with the first projection;
the upper part of the fixing block is provided with
a first bolt hole, the middle of the fixing block is
provided with a first threading hole communicat-
ing with the first bolt hole, and a wiring screw is
screwed and connected to the first bolt hole; and
the lower box body close to the fixing groove is
provided with a first clamping groove, the fixing
groove communicates with the first clamping
groove where a rubber block is arranged, and
the rubber block is provided with a second
threading hole matched with the first threading
hole in position.

2. The contact switch for the elevator safety door of
claim 1, characterized in that the cross section of
the first clamping groove is semicircular, the cross
section of the rubber block is circular, the lower part
of the rubber block is clamped into the first clamping
groove, the rubber block is arranged on a connection
of the upper box cover and the lower box body, the
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upper box cover is provided with a second clamping
groove of which the cross section is semicircular,
and the upper part of the rubber block is clamped
into the second clamping groove.

3. The contact switch for the elevator safety door of
claim 1, characterized in that the side, close to the
first mounting groove, of the partition plate is provid-
ed with an embedded groove in which a rubber ring
is mounted, the rubber ring is provided with a second
through hole, the front side of the connecting column
penetrates through the second through hole, the di-
ameter of the front side of the connecting column is
smaller than the diameter of the rear side of the con-
necting column, and the diameter of the rear side of
the connecting column is greater than the diameter
of the second through hole; and
the upper part of the partition plate is provided with
a slot communicating with the embedded groove, a
fixing sheet for fixing the rubber ring is inserted into
the slot, the lower part of the fixing sheet is provided
with a second gap, and the width of the second gap
is greater than the diameter of the rear side of the
connecting column.

4. The contact switch for the elevator safety door of
claim 3, characterized in that the rubber ring close
to the first mounting groove is provided with an an-
nular projection, and the cross section of the annular
projection is semicircular.

5. The contact switch for the elevator safety door of
claim 1, characterized in that a third mounting
groove is arranged on a connection of the push plate
and the connecting column and is internally provided
with a first stationary shaft;

the third mounting groove is provided with a flip
fastener comprising a sheet-like body, and the
lower part of the sheet-like body is provided with
a first rotary groove matched with the first sta-
tionary shaft;
the rear of the sheet-like body is provided with
a second rotary groove through which a second
stationary shaft penetrates, and two ends of the
second stationary shaft are both fixed to the up-
per box cover; and
the front of the sheet-like body is provided with
a clamping hook for clamping the push rod.

6. The contact switch for the elevator safety door of
claim 1, characterized in that a rubber gasket is
arranged above the second mounting groove, the
middle of the rubber gasket is provided with an open-
ing matched with the second mounting groove in
shape, and the rubber gasket is arranged between
the upper box cover and the lower box body.

7. The contact switch for the elevator safety door of
claim 1, characterized in that the lower box body
is provided with two second bolt holes respectively
arranged in two sides of the second mounting
groove, and the upper box cover is provided with two
third bolt holes matched with the second bolt holes
in position.

8. The contact switch for the elevator safety door of
claim 1, characterized in that the upper box cover
and the lower box body are connected by a buckle.
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