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(54) MINIATURE SMOKE ALARM

(57) The present invention provides a micro smoke
detector, including a base and a cover body axially mov-
ing along the base; wherein a side wall of the cover body
is provided with a smoke inlet hole for smoke to enter a
detection part; an elastic part that drives the cover body
away from the base by means of an elastic effect is dis-
posed between the cover body and the base; a limiting
part that limits, by means of an abutting effect, the cover
body from breaking away from the base is disposed be-
tween the cover body and the base; a surface, facing
towards the base, of a control circuit board is provided
with a first button triggered by movement of the cover

body to the base; the first button controls test and stop
of the smoke detector; and the detection part and a sound
production part are electrically connected to a power sup-
ply in the base. A user can stop chirping of the smoke
detector and test the smoke detector in this manner. The
smoke detector set in this manner is relatively small, and
in the manner of trigging by using a cover body, the area
of the cover body occupies more than 90% of the area
of an orthographic projection of the base, thereby facili-
tating stopping chirping of the smoke detector and testing
the smoke detector by the user.
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Description

Technical Field

[0001] The present invention relates to a smoke de-
tector, and in particular, to a micro smoke detector.

Background Art

[0002] The principle of a smoke detector is that: an
alarm unit in the smoke detector detects smoke, and the
smoke detector can make an internal buzzer make a
sound, so as to warn a user. One of the main problems
regarding the smoke detector in this field is that the vol-
ume of the smoke detector is large. To obtain a structure
that has particular reliability and low costs, in the prior
art, a smoke detection chamber in the smoke detector is
designed to have a relatively large volume. Therefore,
the known smoke detectors are not popular in most fam-
ilies due to relatively large sizes thereof, and their designs
are seldom added to home decoration schemes. In the
prior art, the invention patent with the application publi-
cation No. "CN102754136A" discloses a smoke detector,
in which the size of a smoke detection chamber is ad-
justed by changing a fin structure of a detection appara-
tus, so as to design a small-sized smoke detector. How-
ever, a button (see reference sign 21 in fig. 6 of the fore-
going invention patent) of this type of smoke detector is
disposed on a side surface of a housing, and the small-
sized smoke detector is set to have a small enough vol-
ume. Usually, the smoke detector is disposed on a ceiling
three meters above the floor, and when the smoke de-
tector is stopped or tested, a relatively small button needs
to be pressed from a side surface, and the use is ex-
tremely inconvenient.

Summary of the Invention

[0003] An objective of the present invention is to pro-
vide a micro smoke detector, to make it convenient for a
user to stop chirping of the smoke detector and to test
the smoke detector. The foregoing technical objective of
the present invention is achieved by using the following
technical solution: a micro smoke detector includes a
base and a cover body axially moving along the base,
wherein the cover body is provided therein with a detec-
tion part for detecting smoke concentration, a sound pro-
duction part for generating sound waves, and a control
circuit board for controlling the detection part and the
sound production part; a side wall of the cover body is
provided with a smoke inlet hole for smoke to enter the
detection part; an elastic part that drives the cover body
away from the base by means of an elastic effect is dis-
posed between the cover body and the base; a limiting
part that limits, by means of an abutting effect, the cover
body from breaking away from the base is disposed be-
tween the cover body and the base; a surface, facing
towards the base, of the control circuit board is provided

with a first button triggered by movement of the cover
body to the base; the first button controls test and stop
of the smoke detector; and the detection part and the
sound production part are electrically connected to a
power supply in the base.
[0004] By using the foregoing technical solution, when
this type of micro smoke detector is mounted to a top
inside a house, a user presses the cover body on the top,
to make the cover body move towards the base; the first
button on the control circuit board is triggered by the base,
and the user can stop chirping of the smoke detector and
test the smoke detector in this manner. The smoke de-
tector set in this manner is relatively small, and in the
manner of trigging by using the cover body, the area of
the cover body occupies more than 90% of the area of
an orthographic projection of a base, and the smoke de-
tector can be triggered provided that the cover body is
pressed. In addition, after being pressed, the cover body
is made, by using the elastic part between the base and
the cover body, away from the location where the first
button is triggered.
[0005] Preferably, the base includes a mounting plate
and a tubular part connected to the mounting plate; a
bottom of the tubular part is provided with a partition
board; the partition board is recessed along an axial di-
rection of the tubular part to form a battery cavity for ac-
commodating a battery, and a top of the tubular part is
provided with an opening for movement of the cover
body.
[0006] By using the foregoing technical solution, the
battery is mounted into the base by using the battery
cavity formed by the partition board, to reduce an occu-
pied space. The tubular part implements two functions:
first, the height of the tubular part is a location where
battery accommodation is provided; because the battery
needs to meet a life span of 5 to 10 years of the smoke
detector, the battery has a relatively large volume, and
this limits the size of the micro smoke detector to some
extent; and second, the cover body is mounted to the
tubular part by using the opening, and the height of the
tubular part also needs to meet a downward stroke of the
cover body.
[0007] Preferably, the elastic part includes a shaping
hole disposed on an outer side wall of the battery cavity
and an elastic piece that obliquely extends towards the
opening along the side wall of the shaping hole.
[0008] By using the foregoing technical solution, the
elastic piece is obliquely disposed towards the opening,
so that the cover body is reset by using elastic restoring
force of itself. Moreover, because the elastic piece is
formed by the side wall of the shaping hole, the problem
of stress concentration between the elastic piece and the
battery cavity side wall is reduced, and the shaping holes
facilitates drafting by the elastic piece, and the injection
molding difficulty is also reduced.
[0009] Preferably, at least two shaping holes are dis-
posed in a radial direction of the tubular part, and projec-
tions of adjacent elastic pieces in a vertical direction are
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staggered.
[0010] By using the foregoing technical solution, the
elastic pieces that are disposed in a staggered manner
implement a function of balanced outward pushing on
the control circuit board by means of elastic deformation,
thereby avoiding excessively large force application to a
single point on the control circuit board.
[0011] Preferably, the limiting part includes a first lim-
iting block disposed on the cover body, and a second
limiting block that is disposed on an inner wall of the tu-
bular part and that is located in a movement direction of
the first limiting block.
[0012] By using the foregoing technical solution, in a
mounting process, deformation in a horizontal direction
is performed on the first limiting block and the second
limiting block to make the cover body connected to the
tubular part. In a use process, when the cover body
moves outwards due to an effect of the elastic part, the
first limiting block abuts against the second limiting block
in an axial direction of the cover body, to prevent the
cover body from breaking away from the tubular part.
[0013] Preferably, a switch button that controls switch-
on and switch-off of a power supply is disposed between
the base and the tubular part.
[0014] By using the foregoing technical solution, the
switch button controls startup of the power supply, to pre-
vent the smoke detector from wasting electric energy in
the transportation or storage process, to improve the life
span of the smoke detector, and also prevent the smoke
detector from erroneously making a sound.
[0015] Preferably, the partition board is recessed to-
wards the opening along an axial direction to form a
groove; the groove extends along a circumferential di-
rection of a tubular object to form a limiting plate; a re-
taining groove is formed between a bottom surface of the
limiting plate and a bottom surface of the groove; a lim-
iting block that can slide into the retaining groove is dis-
posed on the mounting plate; a side wall of the groove
is provided with a first positioning block, and a side wall
of the limiting block is provided with a first positioning
groove that is matched with the first positioning block to
limit rotation of the partition board. By using the foregoing
technical solution, a fixing function is implemented on the
mounting plate and the tubular part of the micro smoke
detector. In an axial direction of the tubular part, when a
limiting block is rotated into the retaining groove, the tu-
bular part is limited from breaking away from the mount-
ing plate by means of an abutting effect, and when the
limiting block is rotated out, the tubular part can break
away from the mounting plate; in a rotation direction of
the tubular part, after the mounting plate rotates relative
to the tubular part, the first positioning block is clamped
into the first positioning groove, and a deformation force
between the first positioning block and the first position-
ing groove limits relative rotation between the mounting
plate and the tubular part.
[0016] Preferably, a second positioning block extends
from a bottom of the mounting plate along an axial direc-

tion, and the partition board is provided with a second
positioning groove that extends along a circumferential
direction for rotation of the second positioning block.
[0017] By using the foregoing technical solution, for
the individual second positioning block and second po-
sitioning groove, the mounting plate can be rotatably
mounted with the tubular part only after the second po-
sitioning block is embedded into the second positioning
groove, and the forward and reverse mounting sequence
of the mounting plate is specified, to avoid reverse mount-
ing of the mounting plate and the tubular part.
[0018] Preferably, the switch button includes a lifting
column and a button base that is disposed on one side,
facing towards the opening, of the partition board, and a
channel for sliding of the lifting column thais disposed in
the button base and a second button is disposed on the
control circuit board ; the lifting column triggers, by
means of relative movement between the mounting plate
and the tubular part, the second button to perform an
action; an elastic member that drives the lifting column
away from the second button by means of an elastic effect
is disposed between a top of the lifting column and the
second button; a through hole is disposed, in a through
manner, in the channel towards an interior of the groove,
and a bottom of the lifting column is provided with a star-
tup block that runs through the through hole; and the
startup block is provided with a guide bevel that drives,
by means of contact with the limiting block during rotation,
the lifting column to contact the second button.
[0019] By using the foregoing technical solution, for
irreplaceable batteries, a battery is mounted in a battery
cavity in a production process, and the battery cannot be
taken out, and therefore a switch button needs to start
the battery; when the mounting plate is not mounted to
the base, the lifting column gets away from the second
button under an effect of the elastic member; and when
the mounting plate is mounted to the base, the limiting
block gets into contact with the guide bevel, to drive the
lifting column to overcome elastic force of the elastic
member and move towards the second button, and the
second button is triggered, and the power supply is start-
ed.
[0020] Preferably, a side wall of the battery cavity is
provided with a sliding hole; the retaining groove is pro-
vided with a stop groove running through the partition
board, and a sliding block is slidably connected in the
tubular part; the sliding block includes a triggering block
that is slidably connected to the sliding hole and that ex-
tends into the battery cavity; the sliding block includes a
stop block that is slidably connected to the stop groove
and that extends into the retaining groove; a torsion
spring is disposed in the tubular part, and one end of the
torsion spring is connected to or is in contact with the
tubular part; the other end of the torsion spring is con-
nected to the triggering block; when a battery is not load-
ed, the torsion spring drives, by means of an elastic effect,
the triggering block to move towards the battery cavity,
and the stop block is located in the retaining groove and

3 4 



EP 3 640 904 A1

4

5

10

15

20

25

30

35

40

45

50

55

limits rotation of the limiting block; and after the battery
is loaded, the triggering block leaves the battery cavity
and drives the torsion spring to deform, and the stop block
gets away from the retaining groove and is used for ro-
tation of the limiting block.
[0021] By using the foregoing technical solution, when
no battery is mounted in the battery cavity, the torsion
spring drives the stop block to move into the retaining
groove. That is, the stop block is located in a rotation
range of the limiting block, to prevent the mounting plate
from being mounted to the tubular part; in the process of
mounting a battery in the battery cavity, the side wall of
the battery abuts against the triggering block, and pushes
the sliding block to move outwards along a radial direction
of the tubular part, and to drive the torsion spring to de-
form; moreover, the stop block moves outwards; the lim-
iting block can rotate in the retaining groove, to implement
fixation of the mounting plate and the tubular part. Pref-
erably, the base includes a truncated pyramid tube and
a fixing plate; a top of the truncated pyramid tube is sli-
dably connected to a bottom of the cover body along an
axial direction of the cover body; the fixing plate is slidably
clamped and embedded with a bottom of the truncated
pyramid tube along a circumferential direction; a support-
ing plate for triggering the first button is disposed in the
truncated pyramid tube, and an accommodating cavity
for accommodating a battery is disposed between the
supporting plate and the fixing plate.
[0022] Preferably, the fixing plate is provided with a
switch plate, and a travel switch is disposed in the trun-
cated pyramid tube; and when the fixing plate and the
truncated pyramid tube rotate along a circumferential di-
rection, the switch plate moves relative to the travel
switch and is in contact with the travel switch, so that the
switch plate presses to close the travel switch to control
the power supply to supply power to a circuit board.
[0023] Based on the above, the present invention has
the following beneficial effect: when this type of micro
smoke detector is mounted to a top inside a house, a
user presses a cover body on the top, to make the cover
body move towards a base; the first button on the control
circuit board is triggered by the base, and the user can
stop chirping of the smoke detector and test the smoke
detector in this manner. The smoke detector set in this
manner is relatively small, and in the manner of trigging
by using the cover body, the area of the cover body oc-
cupies more than 90% of the area of an orthographic
projection of a base, and the smoke detector can be trig-
gered provided that the cover body is pressed. In addi-
tion, after being pressed, the cover body is made, by
using the elastic part between the base and the cover
body, away from the location where the first button is
triggered.

Brief Description of the Drawings

[0024]

FIG. 1 is a schematic structural diagram of Embod-
iment 1, for reflecting a structure of a micro smoke
detector;
FIG. 2 is a schematic exploded view of Embodiment
1, for reflecting a location relationship among a
mounting plate, a tubular part, and a top cover;
FIG. 3 is a schematic structural diagram of a top cov-
er of Embodiment 1;
FIG. 4 is a schematic cross sectional view of Em-
bodiment 1, for reflecting a location relationship
among a supporting rod, flow deflector and an arc-
shaped partition board;
FIG. 5 is a schematic structural diagram of a detec-
tion part of Embodiment 1;
FIG. 6 is a schematic structural diagram of a top sur-
face of a tubular part of Embodiment 1;
FIG. 7 is a schematic cross sectional view of a loca-
tion where a cover body is connected to a tubular
part side wall of Embodiment 1;
FIG. 8 is a schematic longitudinal cross sectional
view of Embodiment 1, for reflecting locations of a
first button and a second button;
FIG. 9 is a schematic structural diagram of a bottom
surface of a tubular part of Embodiment 1;
FIG. 10 is a schematic structural diagram of a mount-
ing plate of Embodiment 1;
FIG. 11 is a schematic structural diagram of a bottom
surface of a tubular part of Embodiment 2;
FIG. 12 is a schematic structural diagram of a top
surface of a tubular part of Embodiment 2;
FIG. 13 is a schematic structural diagram of a tubular
part of Embodiment 4;
FIG. 14 is a schematic cross sectional view of an
elastic part of Embodiment 4;
FIG. 15 is a schematic cross sectional view of Em-
bodiment 5, for reflecting a structure of a switch but-
ton;
FIG. 16 is a schematic structural diagram of Embod-
iment 6;
FIG. 17 is a schematic exploded view 1 of Embodi-
ment 6; and
FIG. 18 is a schematic exploded view 2 of Embodi-
ment 6.

[0025] In the figures, 1, base; 11, mounting plate; 12,
tubular part; 13, cover body; 14, clamping and embed-
ding block; 15, opening; 16, connection structure; 17,
sound production hole; 18, partition board; 19, battery
cavity; 2, detection part; 21, sound production part; 22,
supporting rod; 23, flow deflector; 24, arc-shaped parti-
tion board; 25, light emitting diode; 26, through slot; 3,
sliding hole; 31, stop groove; 32, sliding block; 33, trig-
gering block; 34, stop block; 35, torsion spring; 36, cir-
cular slot; 4, control circuit board; 41, first button; 42,
second button; 43, salient point; 5, smoke inlet hole; 6,
elastic part; 61, shaping hole; 62, elastic piece; 63, spring
seat; 64, spring bore; 65, compression spring; 66, trigger
switch; 67, trigger piece; 7, limiting part; 71, first limiting
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block; 72, second limiting block; 731, truncated pyramid
tube; 732, fixing plate; 733, supporting plate; 734, ac-
commodating cavity; 735, switch plate; 736, travel switch;
8, switch button; 81, lifting column; 82, button base; 83,
channel; 84, elastic member; 85, through hole; 86, star-
tup block; 87, guide bevel; 88, fixing base; 9, groove; 91,
limiting plate; 92, retaining groove; 93, limiting block; 94,
first positioning block; 95, first positioning groove; 96,
second positioning block; 97, second positioning groove;
98, bolt hole; 99, cover plate.

Detailed Description of the Invention

[0026] The present invention will be further described
in detail below with reference to the accompanying draw-
ings.
[0027] Specific embodiments of the present invention
are used only for explaining the present invention, and
are not intended to limit the present invention. A person
skilled in the art can make amendments without inventive
contribution to the embodiments of the present invention
after reading this specification, but the amendments are
protected by the patent law provided that they fall within
the scope of the claims of the present invention.
[0028] The present invention is aimed to resolve the
problems during miniaturization of the smoke detector in
the overall structure. Moreover, there are two structures
for the mounting form of the battery, and a structure of a
micro smoke detector to which power is supplied by a
cable is provided.

Embodiment 1:

[0029] A micro smoke detector, as shown in FIG. 1 and
FIG. 2, includes three parts from bottom to top: a mount-
ing plate 11, a tubular part 12, and a cover body 13 re-
spectively, which are all formed by means of injection
molding; as shown in FIG. 10, the mounting plate 11 is
provided with a bolt hole 98, and the mounting plate 11
is fixed on a wall surface or a ceiling by using a screw
passing through the bolt hole 98.
[0030] As shown in FIG. 2 and FIG. 6, the shape of the
tubular part 12 is tubular, and a partition board 18 is in-
tegrally formed on a bottom of the tubular part 12; an
opening 15 is disposed on a top of the tubular part 12;
the tubular part 12 implements a function of connecting
the cover body 13 to the mounting plate 11; a connection
structure 16 is disposed between the bottom of the tubu-
lar part 12 and the mounting plate 12; a limiting part 7
that limits the cover body 13 from breaking away from
the tubular part 12 is disposed between the top of the
tubular part 12 and the cover body 13; a detection part
2 for detecting smoke concentration, a sound production
part 21 for generating sound waves, and a control circuit
board 4 of the detection part 2 and the sound production
part 21 are disposed from top to bottom in the cover body
13; an elastic part 6 that drives the cover body 13 to move
away from the base 1 along an axial direction of the base

1 is disposed between the cover body 13 and the tubular
part 12 (as shown in FIG. 6).
[0031] As shown in FIG. 3, an external structure of the
cover body 13 is: the cover body 13 is in a tubular struc-
ture; a top of the cover body 13 is provided with a sound
production hole 17; a side wall of the circumference of
the cover body 13 is provided with a smoke inlet hole 5
for entrance of the smoke; smoke inlet holes 5 are uni-
formly distributed on the side wall of the cover body 13,
for entrance of the smoke into the detection part 2.
[0032] As shown in FIG. 3, a smaller size of the smoke
detectors indicates a smaller air inflow per unit of the
smoke inlet hole 5. For the micro smoke detector, the
location and the shape of the smoke inlet hole 5 greatly
affect the sensitivity of the micro smoke detector. To over-
come the foregoing problem, as shown in FIG. 3 and FIG.
4, the smoke inlet hole 5 is formed by a supporting rod
22 that extends along an axial direction of the cover body
13, a flow deflector 23 disposed between adjacent sup-
porting rods 22, and an arc-shaped partition board 24
that extends along a circumferential direction. The flow
deflector 23 is obliquely disposed. As shown in FIG. 2,
the sound production part 21 is a sheet-shaped buzzer,
and the buzzer is disposed below the sound production
hole 17 (FIG. 3).
[0033] As shown in FIG. 5, the detection part 2 is a
photoelectric smoke alarming structure, and for the spe-
cific structure thereof, refer to the invention patent with
the application publication No. "CN102754136A"; a bot-
tom of the detection part 2 is provided with two opposite
light emitting diodes 25; because the internal space of
the cover body 13 is relatively small, the space for re-
sponse of the detection part 2 is relatively small, and the
sensitivity of smoke alarming is affected to some extent;
however, a control circuit board 4 is disposed below the
detection part 2, and therefore the control circuit board
4 is provided with two through slots 26 for embedment
of the light emitting diodes 25, to reduce the height of the
detection part 2 plus the control circuit board 4; within
the same height, the height of the detection part 2 may
be increased to improve the sensitivity of detection.
[0034] As shown in FIG. 5, a first button 41 is disposed
at a central location of the bottom of the control circuit
board 4. The first button 41 is pressed to send pulse to
a control circuit in the control circuit board 4, to trigger
the control circuit in the control circuit board 4 to drive
the detection part 2 and the sound production part 21 in
FIG. 2 to perform an action; moreover, the first button 41
is a button that automatically springs back after being
triggered.
[0035] As shown in FIG. 6, the specific structure of the
tubular part 12 includes: a partition board 18 disposed
on the bottom of the tubular part 12 and a battery cavity
19 that is formed by recessing, by the partition board 18,
towards the cover body 13; the battery cavity 19 is located
on a back surface of the partition board 18 in FIG. 6; a
battery is disposed in the battery cavity 19; the battery
and the battery cavity 19 are integrally encapsulated; that
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is, the battery is an irreplaceable battery, and positive
and negative electrodes of the battery are connected to
the control circuit board 4 in FIG. 2 by using a wire, and
the wire extends towards the cover body 13 after running
through the side wall of the battery cavity 19; An end,
opposite to the partition board 18 in an axial direction, of
the tubular part 12 is an opening 15 for entrance of a
cable in the cover body 13 for connecting to the battery
cavity 19.
[0036] As shown in FIG. 6, the elastic part 6 is a shaping
hole 61 and an elastic piece 62 that are disposed on an
outer side wall of the battery cavity 19; one shaping hole
61 corresponds to one elastic piece 62; there are two
shaping holes 61; the shaping holes 61 extend along a
width direction of the battery cavity 19; the two shaping
holes 61 are symmetrically disposed about a centre of
an upper surface of the battery cavity 19; one end of the
elastic piece 62 is connected to an end portion of a length
direction of the shaping hole 61, and the other end of the
elastic piece 62 obliquely extends towards the opening
15; projections of two elastic pieces 62 in a vertical di-
rection are staggered; as shown in FIG. 8, an oblique
end of the elastic piece 62 abuts against a bottom of the
control circuit board 4, and converts a downward defor-
mation force into an elastic force that drives the cover
body 13 to move upwards.
[0037] As shown in FIG. 6 and FIG. 8, a salient point
43 is disposed at a central location outside the battery
cavity 19; after the cover body 13 is covered on the tubular
part 12, the salient point 43 corresponds to the first button
41; when the cover body 13 moves towards the tubular
part 12, the salient point 43 contacts the first button and
presses the first button 41; in this process, the salient
point 43 reduces the movement stroke of the cover body
13.
[0038] As shown in FIG. 7 and FIG. 8, the limiting part
7 includes a clamping and embedding block 14 that ex-
tends downwards along a lower surface of the cover body
13; the clamping and embedding block 14 is annular; an
outer surface of the annular clamping and embedding
block 14 is adhered to an inner wall at the location of the
opening 15 of the tubular part 12, and the clamping and
embedding block 14 makes the outer surface of the cover
body 13 flush with the outer surface of the tubular part 12.
[0039] As shown in FIG. 7 and FIG. 8, the limiting part
7 further includes a first limiting block 71 disposed on an
outer surface of the cover body 13 (that is, the outer sur-
face of the clamping and embedding block 14), and a
second limiting block 72 that is disposed on the inner wall
of the tubular part 12 and that is located in the movement
direction of the first limiting block 71; the first limiting block
71 corresponds to the second limiting block 72; and two
first limiting blocks 71 are disposed in the circumferential
direction of the tubular part 12; during mounting, the first
limiting block 71 and the second limiting block 72 move
back to back in a horizontal direction to deform, so that
the cover body 13 is embedded into the tubular part 12;
in a use process, the first limiting block 71 and the second

limiting block 72 abut against each other in a height di-
rection, to limit the cover body 13 from breaking away
the tubular part 12; in this process, the limiting part 7
implements a function of connecting the cover body 13
to the tubular part 12.
[0040] As shown in FIG. 8, the partition board 18 is
provided with a switch button 8 for controlling switch-on
and switch-off of a battery; the switch button 8 is appli-
cable to cases in which a battery is irreplaceable, to avoid
false triggering of the micro smoke detector; if a replace-
able battery is used, before transportation and use of the
smoke detector, the battery is not loaded into the battery
cavity 19.
[0041] As shown in FIG. 8, the switch button 8 includes
a button base 82 disposed on one side, facing towards
the cover body 13, of the partition board 18; the button
base 82 is provided with a channel 83 in a through manner
along an axial direction of the button base 82; a lifting
column 81 and a second button 42 that is disposed on
the control circuit board 4 are slidably connected in the
channel 83; switch-on and switch-off of the second button
42 control power-on and power-off of the battery; the
structure of the second button 42 is the same as that of
the first button 41; the button base 82 is disposed directly
below the second button 42; a startup block 86 is dis-
posed on a lower end of a length direction of the lifting
column 81; a part, located below the channel 83, of the
partition board 18 is provided with a through hole 85 for
the startup block 86 to pass through; an elastic member
84 is disposed on an upper end of a length direction of
the lifting column 81 (that is, the elastic member 84 is
disposed between the control circuit board 4 and the lift-
ing column 81); a spring is used as the elastic member
84; and the size of the internal space of the spring is
greater than that of the second button 42, to prevent the
spring from triggering the second button 42. In a use proc-
ess, the startup block 86 is pressed on one side of the
battery cavity 19 of the partition board 18 to drive the
lifting column 81 to move and to trigger the second button
42 to perform an action, and subsequently the elastic
member 84 drives the lifting column 81 away from the
second button 42.
[0042] As shown in FIG. 10, the diameter of the mount-
ing plate 11 is greater than the diameter of the tubular
part 12; and the connection structure 16 between the
mounting plate 11 and the tubular part 12 includes a cir-
cular slot 36 disposed on the mounting plate 11 for em-
bedment of the tubular part 12.
[0043] As shown in FIG. 9 and FIG. 10, the partition
board 18 of the tubular part 12 is recessed towards the
opening 15 along an axial direction of the partition board
18, to form a groove 9; an outward part of the groove 9
extends along a circumferential direction of the tubular
part 12 to form a limiting plate 91; a retaining groove 92
is formed between a bottom surface of the limiting plate
91 and a bottom surface of the groove 9; a limiting block
93 that can slide into the retaining groove 92 is disposed
in the circular slot 36 of the mounting plate 11; two limiting
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blocks 93 are disposed in the circumferential direction of
the circular slot 36 and are symmetrically distributed; a
bolt hole 98 is disposed on each limiting block 93.
[0044] As shown in FIG. 8, in a use process, the mount-
ing plate 11 and the tubular part 12 are rotated, and the
limiting block 93 is embedded into the retaining groove
92; the mounting plate 11 is prevented, by means of an
abutting effect of the limiting block 93 and the retaining
groove 92, from breaking away from the tubular part 12.
[0045] As shown in FIG. 9 and FIG. 10, after the limiting
block 93 and the retaining groove 92 are fixed at suitable
locations, to prevent the mounting plate 11 from loosen-
ing from the tubular part 12 in the circumferential direc-
tion, a first positioning block 94 is disposed on a side wall
of the groove 9; as shown in FIG. 10, a first positioning
groove 95 is disposed on a side wall of the limiting block
93, and the shapes of the cross sections of the first po-
sitioning block 94 and the first positioning groove 95 are
semicircular; in the process in which the mounting plate
11 rotates relative to the tubular part 12, with the rotation
of the mounting plate 11, the first positioning block 94
deforms to enter the first positioning groove 95, to imple-
ment clamping and fixation between the mounting plate
11 and the tubular part 12.
[0046] As shown in FIG. 9 and FIG. 10, to prevent re-
verse mounting of the mounting plate 11 and the tubular
part 12, a second positioning block 96 extends from the
bottom of the mounting plate 11 along an axial direction;
the partition board 18 is provided with a second position-
ing groove 97 that extends along the circumferential di-
rection and that is used for rotation of the second posi-
tioning block 96; when the limiting block 93 on the mount-
ing plate 11 is mounted to a wrong location, the second
positioning block 96 cannot enter the second positioning
groove 97; that is, the limiting block 93 and the retaining
groove 92 are staggered in the height direction and can-
not clamped and embedded with each other, to prevent
the reverse mounting of the mounting plate 11 and the
tubular part 12.
[0047] As shown in FIG. 9 and FIG. 10, to automatically
start the power supply in the process of mounting the
mounting plate 11 and the tubular part 12, a guide bevel
87 that can contact a surface of the limiting block 93 is
disposed on the startup block 86; in the process in which
the limiting block 93 slides into the retaining groove 92,
the guide bevel 87 gradually contacts the limiting block
93, and the lifting column 81 gradually moves upwards
to press the second button 42.
[0048] The mounting process of Embodiment 1: the
mounting plate 11 is fixed to a wall surface or a ceiling
by using a screw; the battery is fixed in the battery cavity
19 of the tubular body; the limiting block 93 is clamped
into the groove 9; then the mounting plate 11 is rotated,
and the limiting block 93 enters the retaining groove 92;
at the same time, the lifting column 81 is toggled to move
upwards to trigger the second button 42 and power is
supplied to the control circuit board 4; when moving to a
location where the first positioning block 94 is clamped

with the first positioning groove 95, the mounting plate
11 is fixed to the tubular part 12.
[0049] The use process of Embodiment 1: the cover
body 13 is pressed, and the salient point 43 triggers the
first button 41 (when there is no salient point 43 an outer
side wall of the battery cavity 19 can also trigger the first
button 41), and the control circuit board 4 controls the
sound production part 21 to make a sound in a short time
period or stop making a sound; when smoke enters the
cover body 13 from the smoke inlet hole 5, the detection
part 2 sends an electric signal to the control circuit board
4, and the control circuit board 4 drives the sound pro-
duction part 21 to make a sound, to remind a user that
there is fire.

Embodiment 2:

[0050] Regarding a micro smoke detector, Embodi-
ment 2 differs from Embodiment 1 in that, in Embodiment
2, the structure of the tubular part 12 is different, and a
structure of a replaceable battery is used in the tubular
part 12.
[0051] Because a battery is loaded only in a use proc-
ess, a switch button 8 does not need to be disposed in
the micro smoke detector; therefore, the problem to be
resolved is: to confirm that there is a battery in the mount-
ed micro smoke detector.
[0052] As shown in FIG. 11 and FIG. 12, a sliding hole
3 is disposed on one side of the inside of the tubular part
12; a retaining groove 92 is provided with a stop groove
31 running through a partition board 18; a sliding block
32 is slidably connected in the stop groove 31; one end,
facing towards a battery cavity 19, of the sliding block 32
forms a triggering block 33; in a slide process of the sliding
block 32, the triggering block 33 can be moved into the
battery cavity 19; the sliding block 32 further includes a
stop block 34 that is slidably connected to the stop groove
31 and that extends into the retaining groove 92; a torsion
spring 35 is disposed in the tubular part 12; one end of
the torsion spring 35 abuts against the tubular part 12;
the other end of the torsion spring 35 is connected to the
triggering block 33; the torsion spring 35 can drive the
slidable sliding block 32 to reset; the partition board 18
is connected to a fixing base 88 by using a bolt; the fixing
base 88 limits a slide direction of the sliding block 32 and
limits the sliding block 32 from breaking away from a slid-
ing hole 3.
[0053] In addition, to prevent the replaceable battery
from falling off, a cover plate 99 (see FIG. 2) is clamped
and embedded on the battery cavity 19, and the cover
plate 99 prevents detachment of the battery.
[0054] The mounting process of Embodiment 2 is: the
mounting process of Embodiment 2 is the same as that
of Embodiment 1, and has a mounting step of a battery:
when a battery is not loaded, the torsion spring 35 drives,
by means of an elastic effect, the triggering block 33 to
move towards the battery cavity 19, and the stop block
34 is located in the retaining groove 92 and limits rotation
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of the limiting block 93; and after the battery is loaded,
the triggering block 33 leaves the battery cavity 19 and
drives the torsion spring 35 to deform, and the stop block
34 gets away from the retaining groove 92 and is used
for rotation of the limiting block 93, to implement fixation
of the mounting plate 11 and the tubular part 12.

Embodiment 3:

[0055] Regarding a micro smoke detector, Embodi-
ment 3 differs from Embodiment 1 in that, a cable power
supply manner is used in Embodiment 2; in Embodiment
3, as shown in FIG. 1 and FIG. 2, a tubular part 12 and
a mounting plate 11 do not need to rotate; that is, the
tubular part 12 and the mounting plate 11 integrally form
a base 11; a detection part 2, a sound production part
21, and a control circuit board 4 in the base 1 are con-
nected to a cable in the house.
[0056] The mounting process of Embodiment 3: the
costs of Embodiment 3 are relatively low, and the use
time is relatively long, provided that a cable is connected
to a terminal on the base 1. The use process of Embod-
iment 3 is the same as that of Embodiment 1, and details
are not described herein.

Embodiment 4:

[0057] As shown in FIG. 13 and FIG. 14, regarding a
micro smoke detector, Embodiment 4 differs from Em-
bodiment 1 in that: in Embodiment 4, to improve the life
span of the micro smoke detector, an elastic part 6 does
not use a form of an elastic piece; the elastic part 6 in
Embodiment 4 includes a spring seat 63 disposed on the
partition board 18; two spring seats 63 are disposed on
each side of the battery cavity 19.
[0058] As shown in FIG. 13 and FIG. 14, a spring hole
64 is disposed in the spring seat 63; the spring hole 64
extends along a height direction of the spring seat 63; a
compression spring 65 is disposed in the spring hole 64;
when the cover body 13 (not shown in the figure) is cov-
ered on the tubular part 12, the compression spring 65
abuts against a bottom of the control circuit board 4, and
the compression spring 65 is in a compressed state.
[0059] In the use process of Embodiment 4, the cover
body 13 (not shown in the figure) is popped up by means
of an elastic effect of the compression spring 65; com-
pared with the elastic piece 62, the compression spring
65 made of metal has a longer life span.

Embodiment 5:

[0060] As shown in FIG. 15, regarding a micro smoke
detector, Embodiment 5 differs from Embodiment 1 in
that, in Embodiment 4, to simplify the production process,
a switch button 8 is simplified; the switch bottom 8 of
Embodiment 5 uses a form of a trigger switch 66; the
trigger switch 66 includes a trigger piece 67 obliquely
disposed downwards; an end portion of the trigger piece

67 is semicircular; a through hole 85 is used for passing
through by the semicircular end portion of the trigger
piece 67, and the semicircular end portion of the trigger
piece 67 protrudes from a lower surface of the through
hole 85.
[0061] The use process and acting process of Embod-
iment 5 are the same as those of Embodiment 1, and the
only difference is that a second button 42 (not shown in
the figure) and a lifting column 81 (not shown in the figure)
are replaced with the trigger switch 66; when a mounting
plate 11 is rotated, a limiting block 93 contacts the sem-
icircular end portion of the trigger piece 67 to jack up the
trigger piece 67; the trigger switch 66 transmits a model
to the control circuit board 4 (not shown in the figure), to
control startup of the power supply.
[0062] Embodiment 6: regarding a micro smoke detec-
tor, Embodiment 6 differs from Embodiments 1-5 in that,
as shown in FIG. 16, the shape and the internal structure
of the base 1 are adjusted. As shown in FIG. 17, the
tubular part 12 of the micro alarm is changed to a shape
of a truncated pyramid (referred to as a truncated pyramid
tube 731 below), which has a tapering shape and round
corner processing is performed in the circumferential di-
rection.
[0063] Therefore, the base 1 includes two parts, which
are respectively a truncated pyramid tube 731 and a fixing
plate 732. The top of the truncated pyramid tube 731 is
slidably clamped and embedded with the bottom of the
cover body 13, and the truncated pyramid tube 731 and
the cover body 13 cannot break away from each other.
[0064] A supporting plate 733 is disposed at the middle
location inside the truncated pyramid tube 731; the sup-
porting plate 733 is connected to an inner side wall of the
truncated pyramid tube 731.
[0065] A salient point 43 is disposed at the center of
the supporting plate 733; the salient point 43 is matched
with a first button 41 on a PCB board; when the cover
body 13 moves downwards, the first button 41 abuts
against the salient point 43, to trigger startup of the first
button 41; the salient point 43 implements the function
of reducing the movement stroke of the cover body 13.
[0066] The fixing plate 732 is rotatably clamped with
the bottom of the truncated pyramid tube 731; the fixing
plate 732 is penetrated through by a fixing member such
as a screw, so as to be fixed to a wall surface; The con-
figuration, opposite to the configuration on the fixing plate
732, of the truncated pyramid tube 731 is clamped by a
structure similar to the limiting block 93, to prevent de-
tachment.
[0067] As shown in FIG. 18, an accommodating cavity
734 for accommodating a battery is formed between the
supporting plate 733 and the fixing plate 732; the shape
of the battery is a lithium battery having a shape of a
cuboid (shown in FIG. 17); the shape of the lithium battery
is used to reduce the height of the truncated pyramid
tube 731.
[0068] As shown in FIG. 18, in the truncated pyramid
tube 731, a travel switch 736 is disposed below the sup-
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porting plate 733; a trigger location of the travel switch
736 is on a side surface; as shown in FIG. 17, a switch
plate 735 is disposed on the fixing plate 732. When the
fixing plate 732 and the truncated pyramid tube 731 rotate
along a circumferential direction, the switch plate 735
moves relative to the travel switch 736 and is in contact
with the travel switch 736, so that the switch plate 735
presses to close the travel switch 736 to control the power
supply to supply power to a circuit board.

Claims

1. A micro smoke detector, characterized by compris-
ing a base (1) and a cover body (13) axially moving
along the base (1), wherein the cover body (13) is
provided therein with a detection part (2) for detect-
ing smoke concentration, a sound production part
(21) for generating sound waves, and a control circuit
board (4) for controlling the detection part (2) and
the sound production part (21); a side wall of the
cover body (13) is provided with a smoke inlet hole
(5) for smoke to enter the detection part (2); an elastic
part (6) that drives the cover body (13) away from
the base (1) by means of an elastic effect is disposed
between the cover body (13) and the base (1); a
limiting part (7) that limits, by means of an abutting
effect, the cover body (13) from breaking away from
the base (1) is disposed between the cover body (13)
and the base (1); a surface, facing towards the base
(1), of the control circuit board (4) is provided with a
first button (41) triggered by movement of the cover
body (13) to the base (1); the first button (41) controls
test and stop of the smoke detector; and the detec-
tion part (2) and the sound production part (21) are
electrically connected to a power supply in the base
(1).

2. The micro smoke detector according to claim 1,
characterized in that the base (1) comprises a
mounting plate (11) and a tubular part (12) connect-
ed to the mounting plate (11); a bottom of the tubular
part (12) is provided with a partition board (18); the
partition board (18) is recessed along an axial direc-
tion of the tubular part (12) to form a battery cavity
(19) for accommodating a battery; and a top of the
tubular part (12) is provided with an opening (15) for
movement of the cover body (13).

3. The micro smoke detector according to claim 2,
characterized in that the elastic part (6) comprises
a shaping hole (61) disposed on an outer side wall
of the battery cavity (19) and an elastic piece (62)
that obliquely extends towards the opening (15)
along the side wall of the shaping hole (61).

4. The micro smoke detector according to claim 3,
characterized in that at least two shaping holes (61)

are disposed in a radial direction of the tubular part
(12), and projections of adjacent elastic pieces (62)
in a vertical direction are staggered.

5. The micro smoke detector according to claim 2,
characterized in that the limiting part (7) comprises
a first limiting block (71) disposed on the cover body
(13), and a second limiting block (72) that is disposed
on an inner wall of the tubular part (12) and that is
located in a movement direction of the first limiting
block (71).

6. The micro smoke detector according to claim 2,
characterized in that a switch button (8) that con-
trols switch-on and switch-off of the power supply is
disposed between the base (1) and the tubular part
(12).

7. The micro smoke detector according to claim 6,
characterized in that the partition board (18) is re-
cessed towards the opening (15) along an axial di-
rection to form a groove (9); the groove (9) extends
along a circumferential direction of a tubular object
to form a limiting plate (91); a retaining groove (92)
is formed between a bottom surface of the limiting
plate (91) and a bottom surface of the groove (9); a
limiting block (93) that can slide into the retaining
groove (92) is disposed on the mounting plate (11);
a side wall of the groove (9) is provided with a first
positioning block (94), and a side wall of the limiting
block (93) is provided with a first positioning groove
(95) that is matched with the first positioning block
(94) to limit rotation of the partition board (18).

8. The micro smoke detector according to claim 6,
characterized in that a second positioning block
(96) extends from a bottom of the mounting plate
(11) along an axial direction, and the partition board
(18) is provided with a second positioning groove
(97) that extends along a circumferential direction
for rotation of the second positioning block (96).

9. The micro smoke detector according to claim 7,
characterized in that the switch button (8) compris-
es a lifting column (81) and a button base (82) that
is disposed on one side, facing towards the opening
(15), of the partition board (18), wherein a channel
(83) for sliding of the lifting column (81) is disposed
and a second button (42) that is disposed on the
control circuit board (4) ; the lifting column (81) trig-
gers, by means of relative movement between the
mounting plate (11) and the tubular part (12), the
second button (42) to perform an action; an elastic
member (84) that drives the lifting column (81) away
from the second button (42) by means of an elastic
effect is disposed between a top of the lifting column
(81) and the second button (42); a through hole (85)
is disposed, in a through manner, in the channel (83)
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towards an interior of the groove (9), and a bottom
of the lifting column (81) is provided with a startup
block (86) that runs through the through hole (85);
and the startup block (86) is provided with a guide
bevel (87) that drives, by means of contact with the
limiting block (93) during rotation, the lifting column
(81) to contact the second button (42).

10. The micro smoke detector according to claim 7,
characterized in that a side wall of the battery cavity
(19) is provided with a sliding hole (3); the retaining
groove (92) is provided with a stop groove (31) run-
ning through the partition board (18), and a sliding
block (32) is slidably connected in the tubular part
(12); the sliding block (32) comprises a triggering
block (33) that is slidably connected to the sliding
hole (3) and that extends into the battery cavity (19);
the sliding block (32) comprises a stop block (34)
that is slidably connected to the stop groove (31) and
that extends into the retaining groove (92); a torsion
spring (35) is disposed in the tubular part (12), one
end of the torsion spring (35) is connected to or is in
contact with the tubular part (12), and the other end
of the torsion spring (35) is connected to the trigger-
ing block (33); when a battery is not loaded, the tor-
sion spring (35) drives, by means of an elastic effect,
the triggering block (33) to move towards the battery
cavity (19), and the stop block (34) is located in the
retaining groove (92) and limits rotation of the limiting
block (93); and after the battery is loaded, the trig-
gering block (33) leaves the battery cavity (19) and
drives the torsion spring (35) to deform, and the stop
block (34) gets away from the retaining groove (92)
and is used for rotation of the limiting block (93).

11. The micro smoke detector according to claim 1,
characterized in that the base (1) comprises a trun-
cated pyramid tube (731) and a fixing plate (732); a
top of the truncated pyramid tube (731) is slidably
connected to a bottom of the cover body (13) along
an axial direction of the cover body (13); the fixing
plate (732) is slidably clamped and embedded with
a bottom of the truncated pyramid tube (731) along
a circumferential direction; and a supporting plate
(733) for triggering the first button (41) is disposed
in the truncated pyramid tube (731), and an accom-
modating cavity (734) for accommodating the battery
is disposed between the supporting plate (733) and
the fixing plate (732).

12. The micro smoke detector according to claim 11,
characterized in that the fixing plate (732) is pro-
vided with a switch plate (735), and a travel switch
(736) is disposed in the truncated pyramid tube
(731); and when the fixing plate (732) and the trun-
cated pyramid tube (731) rotate along a circumfer-
ential direction, the switch plate (735) moves relative
to the travel switch (736) and is in contact with the

travel switch (736), so that the switch plate (735)
presses to close the travel switch (736) to control the
power supply to supply power to the circuit board.
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