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@ FRAME ASSEMBLY OF A PHOTOELECTRIC SMOKE SENSOR.

@ A frame assembly wherein a frame {11) is large enough
to cover the whole shield plate (10}, and the frame (11) is
engaged with and supported by a base plate (2) via the shield
plate {10), to make it possible to simply and quickly assemble
a photoelectric smoke sensor in which the frame (11) having a
light-emitting unit {14) and a light-receiving unit (16) is se-
cured to the base plate (2} via the shield plate (10).

Croydon Printing Company Ltd,



.. . 0233294

FRAME ASSEMBLY FOR A PHOTOCELL-TYPE SMOKE DETECTOR

Techical Field

The present invention relates to a light-scattering or
light-reducing type photcell-type smoke detector, ;nd more
éarticularly to a frame assembly for a photocell-type smoke -

detector.

Background Art

As a photocell-type smoke detector there -are two types,
i.e. a light-scattering-type in whiéh smoke enfering a
dark boxAscatters a light beam from a luminescent part so
that light reaches the light receiving part, and ‘the other
is a light-reducing type in which sﬁoke entering the dark
box shields the light beam from the luminescent part so
that the light beam cannot reach the light receiving part.
In both types there are provided a frame having a luminescent
part and a ligﬁt receiving part, and a shield plate to
shield from outside noise, the frame being screwed to the
base of the detector with the shield plate which forms the
upper surface of the dark box intérvening therebetween.

Thus, since in the conventional photocell-type smoke
detector the frame and the shield plate are secured to the
base by means of screws assembly is troublesome and it

takes a long time, reducing productivity. Further, the
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shield plate used as an upper surface of therdark box is

made of a metailic plate taking account of its function, and
since it is formed so as to have a larger dimension than the
frame there exists a portien that is not covered by'the

frame, thls portlon reflectlng the llght beam. Therefore,

-in order to prevent such reflection a dark palnt for abosrblng
light must be applied to the shield plate, so time for the

assembly process is further increased.

Description of the Invention

In view of the above circumstances it is a principal
—.object of the present invention to provide a frame assembly

for a photocell-type smoke detector which ellows'a simple
and rapid essembly to reduce the opticel processes so as to
improve productivity.

in order to attain this object, in accordance with the
present invention, in a photbcell—type‘smoke detector in
which a frame having-a luminescent part and a light. |
receiving part is secured to the base of tﬁe detector with
a shield plate being intervened therebetween a frame assembly
is provided in which the frame is dimensioned to cover
the whole of the surface of the shield plate, and the
engaging holes are formed therein in order for elastie
engaging members previously formed on the base to pass

therethrough, hook portions formed on the elastic engaging
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members being adapted to engage the stepped portions formed
at the peripheries of the engaging holes in the frame so
that the frame can be firmly secured to the base with the
shield plate intervening between the base and the frame.
Since the frame assembly for a photocell-type.smoke
detector‘in accordance with the present invention has such
a constitutioﬂ as stated above, on assembly, after tﬁe shield
plate is put on the base, when the frame is pﬁt on the shield
plate the engaging members of the base pass through the
holes for the engaging members formed in the frame, the
hook portions formed on the engaging members engage the
stepped portions formed around the peripheries of the holes
so that the frame is securely fixed to the base with the
shield plate intervening therebetween, and at the same

time the whole of the shield plate is covered by the frame.

Brief Description of the Drawings

Fig. 1 is a vertical sectional view of one embodiment
of the present invention;

Fig. 2 is a plan view of the base shown in Fig. 1;

Fig. 3 is a plan view of the shield plate shown in
Fig. 1; and

Fig. 4 is a plan view of the frame shown in Fig. 1.

I
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Best Mode for Carrying Out the Invention

Now the present invention will be explained in
reference to the attached drawings wherein is indicated
one embodiment of the present invention.

Referring now to Fig. 1 of the drawings wherein the f
reference numeral 1 indicates a photocell-type smoke i
detector embodying the present invention, the detectdf :
illustrated being a light-scattering type. Numeral 2 is’ %
a base of the detector which has an integral shield case
3 and printed circuit board 4. The base 2 is, as shown
in Figs. 1 and 2, provided with reveiving portions 5 for
receiving the terminals of a luminescent element and a
light réceiving element, a pair of engaging holes.7 for

elastically engaging and holding the hook portions of

IR

a dark box 6, the holes 7 being oppositely disposed

radially, and a pair of elastic engaging members 8 similarly
oppositely disposed radially. These engaging members 8

are elastically deformable and havevhook portions 9 formed

at their end portions, respectively, each projecting radially
inwards. A frame 11 ié secured to the base 2 with a shield
plate 10 intervening therebetween. The shield plate 10 is,

as shown in Fig. 3, made of a circular metallic plate having'
a diameter d, and this shielgd plate 10 is, as shown in Figs. 1
and 3, formed with a pair of holes 12 for introducing the

engaging members 8 formed on the base 2, and receiving holes
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" 13 for inserting the projecting portions of a luminescent
part 14 and a light receiving part 15 prdvided on the frame
11, respectively. The frame 1l is, as shown in Figs. 1

and 4, of a circular disk configuration having the same
diameter 4 as that of the shield plate 10 so as to wholly
cover the shield plate 10, and is provided at its under
surface with the luminescent part 14 and the light receiving
part 15, a pair of holes 16 for receiving the engaging
members 8 formed on the base 2 being formed so as to pass
them therethrough.

The optical axes of the luminescent part 14 and the
light receiving part 15 are inclined so as to intersect at
a predetermined angle. On the~radially inward edges of the
holes 16 for the engaging members 8.are formed stepped
portions 17, respectively, to engage the hook portions 9 of
the engaging portions 8, respectively. The black box 6
comprises, as shown in Fig. 1, a protect cover 18, an
insect screenl19, and a labyrinth 20, and it is in communication
with the atmosphere. Further, in Fig. 1 the reference
numeral 21 indicates a monitoring space, 22 a lens mounted
in front of the luminescent element, and 23 a ceiling to
which the smoke detector 1 is mounted.

Next the operation of the present invnetion having

such a constitution as stated above will be explained.
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First the shield plate 10 is put on the base 2 and.
the engaging members 8 of the base 2 are introduced into
the holes 12 formed in the shield plate 10. Thereafter
the frame 11 is placed on the shield plate 10 by passing
the engaging members 8 formed in the base 2 through the
holes 16 formed in the frame 11 respectively. The hook
portions 9 of the engaging members 8 of the base 2 are
therefore elastically radialiy urgéd outwards,hy the inner
peripheries of the holes 16 for the engaging members 8,
respectively, and upon passing through the holes 16, the
hook portions 9 project over the surface of the frame 11,
and the hook portions 89 abut the stepped portions 17 owing
to their elastic, thus firmly pressing and securing the
frame 11 to the base 2 by the engagement of the engaging
members 8 with the stepped portions 17 of the frame 11.

At the same time the shield plate 10 is interposed between
the frame 11 and the base 2, and the whole surface of the
shield plate 10 is covered by the frame 11.

It will be apﬁreciated that the present invention is
not limited to the émbodiment descrobed abpve and illustrated.
For example, the elastically deformable hook portions 9 of
the base 2 and the stepped portions 17 formed around the
holes 16 of the frame 11 to be engaged by them may instead

be provided on the frame 11 and on the base 2, respectively.
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Since the present invention has such a constitution
and operation the frame can be secured to the base with the
shield plate intervening therebetween by merely putting
the shield pléte on the frame and urging them against the
base. Therefore, since in accordance with the present
invention no screwing is required for assembly contrary to
the conventional smoke detector of this kind the asembly
can be done simply and rapidly, remarkably improving the
productivity. Further, since the frame entirely covers
the surface of the shield plate the plate need not be
darkly coloured to absorb light contrary to the
conventional smoke detectors of this kind, such painting

operation being eliminated to thereby increases productivity.
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CLAIMS

1. A frame assembly for a photocell-type smoke detector
wherein a frame (11) érovided with a luminescent part (14)
and a light.receiving part (15) is secured to a base (2)
through a shield plate (10), characterized in that-said
frame (11) has a dimension (d) to wholly cover the shield
plate (10), and that means is provided which serves to
fasten said frame (11) to said base (2) with said shield
plate (10) intervening therebetween.

2. A frame assembly for a photocell-type smoke detector
as claimed in claim 1 wherein said means to fasten said frame
(11) to said base (2) comprises a pair of elastically
deformable engaging members (8) formed on said base (2),
each member having a hook portion (9) formed at its end
portion, holes (16) being formed in said frame (11) for
passage of szid engaging members (8) so as to enable said
hook portions (9) to pass therethrouch, and stepped portions
(17) formed on the peripheries of szid holes (16) so as to
engage said hook portions (9).

3. A frame assembly for a photocell-type smoke detector
as claimed in claim 1 wherein said means to fasten said
frame (11) to said base (2) comprises a pair of elastically
deformable engaging members formed on said frame (11), each

member having a hook portion formed at its end portion,
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holes being formed in said base (2) for passage of said
engaging members so as to enable said hook portions to
pass through them, and stepped portions formed in said
base (2) on the peripheries of said holes so as to
engage said hook portions.

4. A frame assembly for a photocell-type smoke detector
as claimed in claim 1 wherein said shield'plate (10) .is
formed with holes (12) for passage of said engaging members
(8) which serve to enable said hook portions (9) of said
engaging members (9) formed on said base (2) to pass there-

through.
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