SENSOR APPARATUS The present invention relates to sensor apparatus. 5 .
Conventionally, a sensor is nounted in a predeternined position and has a’
maxi mum sensi ng angl e of 180 degrees. In this respect, it is required to
nmount at |east two sensors in individual positions in order to cover a
desired sensing angle of 360 degrees. From the vi ewpoint- of tl?(,ﬁqﬁ eslqg D)
known sensor has a problemin that in order to electrically w

sensors 10 one by one, it i's necessary to use a plurality of wires as
wel | as extra tine -and | abour consunption.; Hence, the installation cost of
the sensors is inevitably increased. In a dition, in wiring a building for
the sensors, the wall of the bui %ﬁm‘%&f_@gsors are to be arranged
shoul d be partially broken and t rtially broken wall to
be repaired after the sensor wiring 15 is conpleted. Therefore, the
Installation cost of the sensors is further increased. On the other hand,
the sensors may beThespres¢rtdnventidre relatels tofsensar 4pparatusg i n such a .manner
that the wires of the sensors are exposed to the outside of the wall.
However, a problemof this type of sensor wiring is that the exposed Wi res

may. be eagi | shor C|rc di sconnect ue to a .ca S

ané, furt er?/mre Meﬂ ﬁ%ﬁfy’&F%qﬁ?ﬁlls é‘é@r’%ﬁ éipﬁdg eﬁd u s of

the present Hé(se txh xH‘sEﬁlel of §80 Yeghsat Il thi Euﬁl the
et erm e

above probl ens nomn se Ixed to~a pre p05|t| n can be

over cone and tmlnfdilnftl apldakt motmsmtsr imdndividifal pdsittorseis @rdendoredveres t he
sensor at a rotational angle of 360 degrees without twisting wires of the

sensor and, aéesara@sensmg anglovef 36@ degreas: Foomathe wewpointnof dregahom, 8360

degr ees.
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known senser has a problem in that in order to electrically wire the sensors
10 one by one, it is necessary to use a plurality of wires as well as extra time and
Iabour consumption. Hence, the installation cost of the sensors is inevitably
increased. In addition, in wiring a building for the sensors, the wall of the
building where the sensors are to be arranged should be partially broken and
this requires the partlally broken wall to be repan‘ed after the sensor wiring
15 is completed. Therefore, the installation cost of the sensors is further
increased. On the other hand, the sensors may be inStalled on the wall of the
building in such a manner that the wires of the sensors are exposed to the
outside of the wall. However, a problem of this type of sensor wiring is that
the exposed wires may be easily short-circuited or disconnected due to several

20  causes and, furthermore, have a poor external appearance.

Preferred embodiments of the present invention aim to provide sensor

rotating apparatus in which the abeve preblems ef the known sensor fixed to

a predetermined position can be overcome and which simplifies the wiring of

25  the sensor and rotates the sensor at a rotational angle of 360 degrees without
twisting wires of the sensor and, as a result, allows the sensor to have a

-~

sensing angle of 360 degrees.

s
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-2 - According to one aspéct of the present invention, there is provided
sensor rotating apparatus conprising: drive means for generating rotati.onal
out put power; 5 first and second reduction-gear assenblies for reducing the
rotational output speed of said drive neans, said first and second gear '
assenbl i es cooperating with said drive neans and havi ng predeterm ned gear
rati os; 10 "a sensor turntable for causing, using the reduced :
rotational output speed of said drive neans, a sensor to rotate, said
sensor turntable carrying said sensor at -a-predeterm ned position thereon
and rotating at a predetermined rotating v@l-ocity which is deternmined in
accordance wth said gear ratios of the first and secand reduction gear
assenblies; 15 a cadiaecgrdiagitogone hspect of thet presentyinveption; theye siai providesor
turntabl e; a housing ho] der extendi ng downwardly from said casing, opposite
to sai d hub; 28CRSOr FORUNZAPNIFALS COMPIIBE' ng wi th sai d sensor turntable
‘and transmtting a sensing signal of said sensor to a control circuit unit,
said rotating shaft being inserted in both said hub and sai d housi ng hol der

and having a pair ofj a‘%' ' %ﬂﬂl - ' ig}gm .pair of input
termnals for transr%rltlvteiqﬁg gfo'??%eglg *'S ns%%éns%l&?\lg?df tﬁé sensor and bei ng
fixed to s§id sensor turntable using a first fixing nenber in order to
rotate with said sensor turntable;, = . o ' . T
: first and second reduction gear assemblies for reducing the rotational
" output speed of said drive means, said first and second gear assemblies

N~ cooperating with said drive means and having predetermined gear ratios;

10 a sensor tufntable for 'causing,.l'xsing"the reduced rotational output speed
| of s_a.id drive means, a Sensor to fotate, said sensor turntable carrying said
sensor at a predetermined position thereon and rotating at a predetermined
rotating velocity which is detéi'mined in accordance with said gear ratios of

the first and second reduction gear 'assémbli'es; |

15 | |
- acasing haVing a hub for rotatably suppoiting said sensor turntable;
D \/ - a housing holdcr extendin"g d_o{wnwardly from said 'casi'.ng, opposite to
said hub; : . A . -

20 :
| a rotating shaft for fotatihg'ﬁvith said 'Sené_dr turntable and transmitting
a sensing signal of sﬁd sensor to a control circuit unit,.éaid rdtating shaft
being insérted_ in both said hub and said housing holder and having a pair of
longitudinal 'grOOVés for reéeivixig' a pair of input ténninals- for transmitting
25  said sensing signal of the sensor a_nd being fixed to said sensor turntable using

a first fixing member in order to rotate with said sensor turntable;



- 3 - a bearing assenbly for supporting rotation'oT said rotating shafg;;
sai d bearing assenbly ‘being electrically .connected to said pair of input

term nal s
rotating s

on a | ower
Preferably
gears. Pre
screws. 15
acrylonitr
made of a
Preferably
assenbl.i es
with arin
one of sai

of the rotating shaft and being arranged to surround said

_ haft; and 5 : support - neans for preventing said bearing
assenbly from undesirabl e separation fromsaid rotating shaft due to
~rotational force of said rotating shaft, said support neans being nounted"

end of said rotating shaft using a second fixing nmenber.

, .said-first reduction gear ??ss'errbly conprises a pair of spur
=

ferably, said first and seco fixing menbers conprise set

g, said ring 25 eing elecCtrically connected t0 a respective

d pair of input.-tetmnals of the rotating shaft; . - 4 -

A

il e- bpﬂ_ggéliﬁi??%ﬁﬁ%?@??géé’t . E‘é%%ﬁt@éﬁ@g?’g&"g%{%&%aft is
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.ofthe ftowﬁgrsmdbaemgmmgeahe 'subRiuid JART foratifg!shifts ap@i ned

plurality of metal balls for causing said shaft washer along with said ring

to rotate

10

snoot HUPPArt eans or seventing said bearigg @ssembly from undesirable
separation from said rotating shaft due to rotzit_igr_l_;_il- fordg of said rotating
shaft, said support means being mou'nted on a lower end of said rotating shaft
using a second fixing mefnb_er.

Preferably, said first reduction gear assembly comprises a pair of spur

. gears.

15

20

Preferably, said first and second fixing members comprise set screws.

Preferably, said rotating shaft is Imade of an acfylorﬁt;iie—butadiene¥

styrene resin.

Preferably, said rotating shaft is rﬁade of a ceramic material comprising

aluminium oxide and kaolin clay.

Preferably, said bearirig'assémbly_comprises: ‘a pair of ball beé.ring

- assemblies, each comprising:

‘a shaft Wash_er being mechanically combined with a ring, said ring

being electrically connected to a respective one of said pair of input terminals

~.of the rotating shaft;



an outer. ring of which an"inner surface is provided with a plurality of 5--
ball slots for respectively receiving said netal balls in order to mai'ntain
said netal balls in their places and an outer surface is integrally forned
with a sensor output terminal; and a bearing housing for supporting said
outer rings of the pair of ball 10 beari ngs as surroundi ng the outer
surfaces of said outer-rings, said bearing housing having at its outer
surface a plurality of slots for receiving individual inner protrusions of
sai d housing hol der -in order to.prevent rotation of the bearing housing
with said rotating shaft, said bearing:honérhg al so having through hol es

for permitting said sensqr output m.nal s .of the outer rings of .15 ..the
bal | bear i ngs t o padPIRFAl Ok mArh DA foF Saysing sahsiat washer Algeg sk saids
made of a cond | ye | 3l betier L S ding of the invention
and to show h'o%?l ht %dﬁ%wthh@‘sye’i%gmgﬁé‘?éaggﬁ o’ ect, reference wll
now be nade, by way of exanple, to the acconpanying di agrammati ¢ draw ngs,
in which: Figure 1 is a plan view of an enbodi ment of a sensor rotating
apparatus in accor danouter tihg ofieviiicle aarihnemsurfdceas ;praévided guitle aZplusality of

sectioned view of the sensor rotating apparatus of Figure - 5 -_Fiqure 3
i s an enl aPgedbalksiats fexirespectivaly seeaiving said metalchalls in grder & owiintgin gaid

Figare 4 s a weal Ao hely placeh baf o ouie wEos o insBlY forted:Rth &
‘ ' sensor output terminal; and .
N a bearing housing for'supjﬁorting said outer rings of the pair of ball

10 bearings as surrounding the outer surfaces of said outer rings, said bearing

housing having at its outer surface a plurality of slots for receiving individual -
inner protrusions of said .housing holder in order to prevent rotation of the
" bearing housing with said rotating shaft, said bearing housing also ﬁaving
through holes for permitting said sensor output .'tﬂerminals of the outer rings of

15  the ball bearings to péss therethrough. o o | |

: Preferably, said bearing asSémbly is made of a conductive material.

. For a better uhderstanding-' of the invention, and to show how the same
20 may be carried into effect, refe’rerice will now bé made, by way of example,

o - 'to the accompanying diagrammatic drawings, in which:

Figure 1 is a plan view of an embodiment of a sensor rotating

~ apparatus in accordance with the present invention;

_ Figure 2 is a sectioned view of the sensor rotating appai'atus of Figure
1 . o D _ _



3. Wth reference to Figures 1 and 2, showing a preferred enbodi nent - - of
sensor rotating apparatus of the invention, the apparatus includes a min -~
10 casing 3 in which a power supply 8 is arranged at a |lower position. In
the main casing 3, the power supply 8 is electrically connected, through a
conductor (not shown), to a control circuit unit 9 having a sensor circuit
and an alarmcircuit. Above the power supply 8, the apparatus further

i ncl udes a support 3b which horizontally inwardly extends froma side wal |,
for 15 exanpl e, a left-side wall (as_ﬁfen) of the main casing 3 in order
to run parallel wth an upper wall of the main casrng 3 Thi s support 3b

supports a notor. ts lo rf ace. p Its o
power to a first }r?lgﬂfﬁt |13na'b§§lFr Md’ﬁ%‘yl &tg Lffl%‘gars 4
and 5 havin ﬂﬁm y ﬁgg !
this reduct %oﬁ gegqlﬁ;%ﬁm Q% %i y,"{@ﬁfeasr%%r?ear 4Q?dswrr%un Q%S%Haitﬁ' tor _
output shaftgnda i n order to cooperate with the nmotor 7. This first gear
assenbly 4 and 5 is adapted to reduce the rotational velocity of the output
shaft .7a of the notor 7 and, as a result, to reduce .the.required output '

power of_the not he spur, g r.5 of the reduction_gear_assenbly is in
turn colnect ed, %g%%lﬁaﬁﬁﬁ?“ viepptaken along; que kI of diigutes whi ch

is to engage with and drive an internal gear 2a vvhl_ch wi'll be described
bel ow. At a“tentre of the upper wall of the main casing 3, a cylindrical
housing holder 21 is integrally provided such that it - 6 - extends
downwardly fromthe centre of the upper. wall and opens at its upper and

| oner ends. With reference to Figures 1 and 2, showing a preferred embodiment

—  of sensor rotating apparatus of the invention, the apparatus includes a main
10 ..casing 3 in which a povrre_r supply 8 is arranged at a lower position. In the
main casing 3, the power -Supply' 8 is electrically eonnected, through a
conductor (not shown), to a control circuit unit 9 having a sensor circuit and
an alarm c_i_rcuit.- Above the power supply 8, the-apparathé further incledes
a support 3b which horizontally ‘inwardly extends from a side wall, for
15 example, a left-side wall (as seen), of the main casing 3 in order to run
parallel with an upper wall of the main casing 3. This support 3b supports
a motor 7 at its lower surface. The motor 7 output.é its output power to a first
reduction gear assembly comprising a pair of spur gears' 4 and 5 having a o
~ predetermined gear ratio and engaging with each other. In this reduction gear
20 assembly, the spur gear_4 is mounted on a motor output shaft 7a in order to
cooperate with the motor 7. This first geai‘ assembly 4 and 5 is adapted to -
reduce the rotational velocity of the output shaft 7a of the motor 7 and, as a
result, to reduce the req_u_i_red output power of the motor 7. - The spur gear 5
of the reduction gear assethbly is in turn connected, through a shaft 5a, to a
25  spur gear or a pinion 6 which is to engage with and drive an ihte_mal gear 2a -
which will be described below. At a centre of the upper wall of the main
casing 3, a cylindrical housing holder 21 is integrally provided such that it



Figure 3.shows the section A of Figure 2 for illustrating a rotating part 5
of this ‘apparatus. As shown in Figures 2 and 3, the upper wall of the main
casing 3 also has an integral cylindrical hub 3a which extends upwardly
fromthe centre-of the upper wall in order to be concentric with the
~housi ng hol der 21. On the top end of the hub 3a, a sensor turntable 2 of a
~circular shape is rotatably nmounted. This turntable 2 is conbined with the
internal gear 2a in 10 -~ order to rotate at the sanme time of rotation of
the internal gear-2a and has a circular centre opening for permtting a
rotating shaft 1 to pass therethrough. Thféfrotatlng shaft 1 is inserted in
the cylindrical centre opening of the sensor turntable.2, an inner
cylindrical hoesteads dewmwasdbafremthercantwecof ths upper walliand: apensoatdtsonppere
housi ng hol der %élin orggr;HThe rotating shaft 1 is integrally provided at
its uppernost 8P 'QVPRhCA%%ase disc I'a which is conbined with the sensor
turntable 2 using a pair of .set screws 13. In this respect, the rotating
shaft 1 rotates at the same tine of rotation of the sensor turntable 2 when

the pinion 6 drivesH iN§RyWethe S8 ion ﬂ:iplrgz m\gmgq :
‘turntable 2.- On t'hePg nsc?rqitur.n-tg%iegﬁ%,i_aase sor ?L%r for ex npfog,gng part
~ul-trasoni t5senefthisrapparatus.r Ascshowern fiv Figurss @oamd 8 thieuppetewall &f the sndinon
using a nounting device (not shown). This sensor ‘10 is provided with a pair
of 25  out put casingBralse hapan intagmd sylindriealthub: 33 which extendsapwardlyifromue
to this constryction, t sensor 10.is alloywed to-ratate at fhe.sa I_me
of rotation of et abexiapRs sipin Sk o B canpertiie with e hogiag Roider
‘serg¥ng angle 9f 38R HEWFER of the Kub 3a, a sensor turntable 2 of a circular shape is
| rotatably mounted.. This turntable 2 is combined with the internal gear 2a in
10 order to rotate at the same time of rotation of the internal gear 2a and has a

 circular centre opening fb_f perfn_i_tting a rotating shaft 1 to pass therethrough.

This rotating shaft 1 is inserted in the cylindrical centre opening of the
‘sensor turntable 2; an inh_er cylindrical hole of the hub 3a and an inner

15  cylindrical .holg of the _hous_in_g ‘holder 21 in order. The rotating shaft 1 is
integrally provided at its uppermost end with 7 base disc la which is
__ combined with the sensor turntable 2 ﬁ'sing a pair of set screws 13. In this
N~ . respect,' the-rotatihg shaft 1 rotates at the same time of rotation of the sensor
turntable 2 wh'en'the' pinion 6 d'r_ives the internal gear 2a as well as the sensor

20 turntable 2.

On the sensor turntable 2, a sensor 10, for example, an ultrasonic

sensor or an infrared sensor, is mounted in a desired position using a
mounting device (not shown).- This sensor 10 is provided with ‘a pair of

25  output terminals 10a and 10b for outputting a sensing signal. Dué to this
constructidﬁ, the sensor 10 is_aHOWed_ to rotate at the same time of rotation of

- the sensor turntable 2 and, as 'a"resixlt,- has a desired sensing angle of 360

degrees.



Figure 4 shows a construction of the rotating shift. 1 and a ball bearlng
assenbly for supporting the rotation of the shaft 1 with respect to the
housi ng hol der 21. Referring to Figures 2 to 4, -the rotating shaft 1 is
preferably nade of electrical insulation materials, such as ABS :
(acrylonitrile-butadi ene-styrene) 5 resins and ceramc material s -of

al um na (al um num oxi de) and kaolin (china clay), in order to insulate the
shaft 1 fromthe peripheral menbers, such as the hub 3a and the housing
hol der 21. Thi-s shaft 1 is provided myhg a pair of |ongitudinal grooves

- which are dianmetrically oppositely formed in order to receive individual .

I nput termnals 12a and_ 12b. The shaft permt,s t air 10 of i nput .
terninal s 12a ané q‘ikﬁ?‘@f?‘&?m&ﬁﬂ é‘!ﬁr{ﬂt%%gﬁgaﬁglﬂﬁeﬂjbﬂbhﬁmﬂg)rs made

v 58”?:552&% B} Pl PR SE e dpa Vi oot eeZhOtiﬁaéé‘igEE?:“
heTsnsor THGETIL BhrckE RBGh 04 e o hﬁl%%%?;ﬂ%ﬂ‘%ur? S o e,

one of the dftededtricarinbulation niatsrigly aivheas ABE(aceylohitdle-ba@didns-stinkpr than

. the other input termnal, for exarrple the termnal 12b, as depicted in
- Figure 3.. Inesiad dindi caramic padterials of alumina (aumimys oxide)randokaaliméchind | ower
positions of the shaf o, he con ecteq treLower ends of '

.| nd| vi dual q%t‘“t@aﬁ% Ffii‘ésr‘]‘&édtﬁﬁéh&fil} from. t eoP?‘HPlée brrs; swch @ﬁehl nput
2ot Ot huba R R Bl Holtt 2\ Y SRR SRR B b
T anged anCHBRUGBATBIAGRS Jh drelliafREGHY BbbosER, fBitied Th ol fo |~

~bearings i seceite individuadinpiutiterninald £24 ahd 42. i The shiefs 1agerimictherpdig or a
- shaft washer 24 which is nechanically conbined with a respective ring 31

and a ¥ ur afi inpusf tmmnaals bbld sand3 12borwhuhspr@etabéy stnpnsaaqhn-rshapechl ong

with the r|n 31 to s I tate at th tinme
%ducto;s m Zon uctive ' materi a?s and are recelved in individual

T

grooves of the shaft 1, _to rotate at the same time _of rotation of the shaft 1.

Here, the input terminals 12a and 12b are connected to the output terminals

10a and 10b of the sensor 10 through individual lead wires 11a and 11b.

15  Furthermore, one of the input terminals, for cxample, the terminal 12a, is

shorter than the other input. terminal, for example, the terminal 12b, as

_ depicted in Figure 3. In addition, a pair of conductive rings 31 are arranged

at lower positions of the shaft 1-in order to be connected to lower ends of

~ individual input terminals 12a and 12b.. Due to this construction, the input

20  terminals 12a and 12b aldng_ with -indif{?iduél rings 31 rotate at the same time
of rotation of the shaft 1. |

 With reference to Figure 4, the bearing assembly cotxi_prises a pair of

radial ball bearings which are arranged é.t positions corresponding to the rings

25 31 Each of the ball bearings is made of a conductive _rhaierial and includes
an inner ring or a shaft washer 24 which is meéhanically combined with a

- respective ring 31 and a plurality of metal Balls 23. for causing the shaft
washer 24 along with the ring 31 to smoothly rotate at the same time of



- 8 - rotation of the shaft 1. In order to maintain these netal balls 23 in
their places, the ball bearing also includes an outer-ring 25 of which the
inner surface is provided with a plurality of ball slots for receiving

i ndirvidual netal balls 23. This outer ring 25 is also provided with a

pi n-shaped sensor output 5 terminal 27 or 28 at its outer surface. The
bearing assenbly. al so includes a cylindrical bearing housing 26 which
supports the outer rings 25 of the ball bearings as surrounding the outer
surfaces of the rings 25. On.the outer surface of this bearing housing 26,
three longitudinal slots are provided in o@der to be conbined with '
individual i nner protrusions 20a of the housing.10 - holder, 21. Due to, such
a conbi nation SP'aB the F’baf%(;’usilﬂgf’ " P ainkan these metaloballs 23 1in theirs
beari ng housi ng,.26_al,on i,t h £ he out.er, rings 25 of..thgbeari.ngs does not
ot at e when. t noldcRss tiballfiedrinal88 BeeR 40, 8Vter rife' 33 "SH WY 168 Raftly e
time of rotati : ikt o (s Lty \ 4 O KS as a
pai r of radial QW%%BWF@ ‘f/g)ql aﬁ%ﬁg@ﬁ%?ﬁﬁﬁ%ﬁﬁg %@i&@hé&é@ _
sensor. out put pal§82lFhid outdtring 25Gs RloSprotiied! Witk 4ipin-shapéd sensr thtpute
rotating shaft 1 and the bearing assenbly in the main casinhg 3, the pinion
6 i s nount 8d oterntinak2?for 28aatdts outer sprfaceje Jthetbearinghasséinbly alsednchides agear
assenbly. Thereaf, the sensor  tu

ter, rotable 27 d 20 _on the hub 3a
of e Tai n hoGHiRdFiGal braciRgrhasing: A6 wRIohiSupparts thePHer 5aas 25 9f the balls
et P ont " chefindi kbR 8 hubr SRS Sht Tingh 3557 LEF i o
cylindrical ce 11T enSor Tut , Fhn | i cal
: hol\g_of the hug,3a.2 ' 4 ' | s 0fs | 21 -
o der a1 Ry BF (i3 GG 96, Wtoe Ringieliral 1010 4R Bofiaed Sh

conbi ned wi'th pider to be combined with individual inner protrusions 20a of the housing

10  holder 21. Due to such a 'cor.r'lbi'natien of the bearing housing 26 with the
housing holder 21, this bearing hoﬁSixig 26 along with the outer rings .25 of
the bearings does not rotate when thie shaft washers 24 along with the rings |
31 rotate at the same time of rotation of the shaft 1. In addition, this bearing
housing 26 has a pair of radxa.l through holes for permitting individual pin-

15 shaped sensor ohtput terminals-'2'_7 and 28 to pass ﬂlerethrough. ' i
In arranging-' the rotating-'shaft. 1-and the bearing assembly in thé main

- casing 3, the pinion 6 is mounted on the shaft Sa of the spur gear 5 of the

first reduction gear assembly. E-The'reafter, the sensor turntable 2 is arranged

20 on the hub 3a of the main -ho(ns-i'n__'g'-?i. in such a manner that its internal gear 2a

| _engages with the pinion 6. The ioﬁting’ shaft 1 is, thereafter, inserted in the

" cylindrical centre opening of _the.seilsor turn'table 2, the inner cylindrical hole

of the hub 3a and the inner cjlihdrical hole of the housing holder 21 in order.

At this state, the base disﬁ_ la‘of ihis rotating shaft 1 is combined with the

25  sensor turntable 2 using the pair of set screws 13. The bearing assembly is

then tightly fitted on the lower part o_f the rotating shaft 1 -thréugh. the lower
opening of the housing.holdef'Zl__.’- ' ' o



25 sensor turntable 2 using the palr .of set screws 13 The bearing .
assenbly is then tightly fitted on the lower part of the rotating shaft 1 ~
t hrough the | ower opening of the housing hol der 21. 9 Thereafteéer, in
order to prevent the bearing assenbly from undesirabl e separation frontthe
shaft 1 due to the rotational force of the shaft 1, the rotating shaft 1
and the bearing assenbly are supported by a support nenber |Ib which is
mount ed on the |ower end of the shaft 1 using a set screw 1c. In 5 -
accordance w t-h the above assenbly, the sensor turntable 2 along with the
rotating shaft 1 rotates at the sane t1%€ of rotation of the internal gear .

o o o R o B B o 5 h
rgtsgt: oﬁai %@Wﬂ%g hgft etgﬁt Fc{g? %ﬁgﬁstﬁﬁ% gpa?,\ﬁhrtgﬁgh |t =
out put shaffodﬁn  Shaft 1 nd Qﬂh'%hﬂﬂ%%s'hfmlﬂgs mm%pdh&f‘ﬁgi sugpsrmk&tbh nal

speed 15  of the notor 7 is reduted by as t rat1o o the

gear assenblly whielnis moudited ore theclosver @ndtdfahe shafp dagking atsbﬁscfféwolc 7TAs in
turn transmtted to the tgl nion 6 which is connected to the shaft 5a of the

reductidn pesordanceewith Ermvet%sgnhbbrtﬂc@easgammbk:ﬂalbnglwmtbrthal gear

2a of the sensor t table 2, the rotat.ion t he pinion 6 causes fhe
“ntornal gaotatng shaft J retatesat PrFaHF’UIQF‘et rofalion 4f e arBal BeA 2l o 2

| ~at a predet‘e Phr‘i?ddﬁvéﬂ"bg?ﬁébh e H#fraredoégvs tinme, the sensor 10,

such as the ultrasoni C sensor nsor nounted on the l
pr edet er m ned p05|t|on of the sensor turntable o _ . | o/

_ Herembelow the operatlonal effect of the illustrated rotating apparatus
10 will be described. |

Upon powering on, the mdtor 7 outputs its output power, i.e. the
rotational power, to the first reduction gear assembly 4 and 5 through its
‘output shaft 7a. At the reduction gear assembly 4 and 5, the rotational speed

15  of the motor 7 is reduced by as much as the gear ratio of the gear assembly
4 and 5. The reduced rotational speed of the motor 7 is in turn transmitted -
to the pinion 6 which is connected te the shaft 5a of the reduction gear 5.
Here, since the pinion-6.-engages with the internal gear 2a of the sensor v
. turntable 2, the rotation of the pinion 6 causes the internal gear 2a to rotate |
20 in order to rotate the sensor turntable 2 at a predetermined slow rotating
velocity. At this time, the _senso'_r__.l(.),-sm':h as the ultrasonic Sensor or the
infrared sensor mounted on. the predetermined position of the sensor turntable
2, rotates at'_ the same time of slow rotation of the sensor turntable 2 in a
~ predetermined rotetin_g direction. During rotation of the sénsor 10, this sensor
25 10 emits ultrasonic wave or infrared rays in order to sense a moving object
or infrared rays of the human body and outputs a sensing signal from its
output terminals 10a and 10b. This sensing signal is applied to the input
terminals 12a and 12b through the lead wires 11a and 11b and in turn to the



2, rotates at the sane tine of slow rotation of the sensor turntable 2 in a
predet'erm ned rotating direction.. During rotation of the sensor 10, this .
sensor 25 10 enits ultrasonic wave or infrared rays in order to-sense a
nmovi ng obj ect or infrared rays of the human body and outputs a sensing
signal fromits output termnals 10a and 10b. This sensing signal is
applied to the input termnals 12a and 12b through the lead wires .1 | a and
1llb and in turn to the - 10- conductive rings 31.. Here, the bearing
assenbl y conprising-the shaft washers 24, the balls 23 and the outer rings
25 is made of electrically conductive'naté“]als as described above and, in
this respect, this bearing _assenbly transimts the sensi,ng sjignal, which has
been applied t @pads‘@nwprtyagSﬁ,- Here, ?(hc bearing assemblygamprisiag the shaft washers

Thereafter, t sensin i,gnal Js transm:t <fromt out put, term nal s 27
Ind 28 1o he Tmilitopafls BORR Sh Oubst 30k, incimatht el Conflichye
alarmcircuit _ ead. \Wl.as L . SROW) ¢l QU n at. '
apparatus rot a‘?lgs _ gééseﬁgspc\rﬂg %lg%gﬁg,e‘é‘?r%ug ?@eéﬁio@g{ iﬂg%’?&aﬁ%ﬂﬁenby 360
degrees W t hoUirahshité ithe sEhsifS _signd',hﬁhﬁﬁnﬁﬁ bé&:'-ﬁﬂﬂiecpfo the' -ﬁ%g§ 31, @bltR¥s

the sensor 10 to have the sensing angle of 360 degrees and greater. The
beari ng hdusi noutptt texminalb 27\ande28 i Thereafiet, the bensinggighal id drandfnitted ffom
such a manner that the three | ongitudimal slots of the hqusing 26 receive

i ndi vi dual i nribe Qput tesminals 29 angr 28 tatheotentrl awsuicypnip haying the senser

above and this.causes,the peari.ng.hgusing.26,t0 be fjxed to the main casing
3. In this resﬁiﬁ‘e{‘?a?ﬂéﬁ%égfmnb‘rr J&fﬁgggée%ﬂ B’H@s\&“f’té?%gn uter rings 25 of -
t he_bearing assenbly does not rotate when the shaft washers 24 along with -
t he , ' '

This s_ensof rotating. apparatué -rotates the sensor 10 at the desired =
10 rotational angle of 360 degrees without twisting wires of the sensor 10 and,
as a result, allows the sensor 10 to have the sensing angle of 360 degrees él_id

greater.

The bearing housing 26 is tightly received-in the ho.u'sing. holder 21 in
15 such a manner that the three lbngitudiﬁa.l slots of the housing 26 receive
individual inner protrusions 20a of-the housing holder 21 as described above
 and this causes the bearing housing 26 to be fixed to the main :c::asing 3. In
\—  this respect, the bearing: hdusing 26 al_ohg with the outer rings 25 of the
.bearing assembly does not rotate"when the shaft. washers 24 along with-the -
20  rings 31 rotate at the same time of rotation of the shaft 1. |

The above-describ_ed. embodiment of the present invention provides

sensor 'rotatihg apparatus capable of rotating a sensor at a sensing angle of 360
degrees without twisting wires of the sensor. In this apparatus, a pair of pin-

25  shaped input terminals other than lead wires are received in a rotating shaft
of a sensor turntable in order to electrically cdnnect the sensor to a control
circuit unit. In this respect, a plurality of sets of lead wires are not necessary

for the sensor wiring and this simplifies the wiring of the sensor and, as a



20 rings 31 rotate at the same time of rotation: of the shaft 1. The
above- described enbodi nent of the present invention provides sensor
rotati ng apparatus capable of rotating a sensor -at a sensing angle. of 360
degrees without twisting wires of the sensor. I'n this apparatus, a pair of
pin- 25 shaped input termnals other than lead wires are received in a
rotating shaft of a sensor turntable in order to electrically connect the
sensor to a control circuit unit. In this respect, a plurality of sets of
| ead wires are not -necessary for the s?nsor wiring and this sinplifies the
wiring of the sensor and, as a resul

s o et T BB ol Eseect: 1€ 3w Ghapdamest oo o

2 <i mpl & ol R iR of e SR o B Sendly AROOE Brifiling St e 1

pnvention Nasedieai dieihection U the Rires o thd ferRBP AARihdradvifiiBe Hfthd °d | 1
nt of parts®may

the art that various changes in formand arrangenge e made

to suit re@ﬁ!}g&ﬁfﬁ@@ﬂi&tﬁbﬁﬁaf plef ¢atBtruc@ont he scope of the invention. 10
- 12 - SCLAI' 1. = Sensor rotating apparatus conprising:.. S

Aithough a certain specific e’inbodirhent' of the invention has been
shown, it- will be reﬁdily é'pparent to .fhose_ skilled in the art that various
changes in form and arrangement of parts may be made to suit requirements "/
. without departing from the scope of the inve'ntion.-. '
10 - : o -

£ - reduces the installation cost of L



5. ) dr|ve means for generatlng rotatlonal out put power; first and
second reduction gear assenblies for reducing the rotational output speed
of said drive neans, said first and second gear assenblies 1mmﬂ‘ﬂ““‘ﬂ“‘““““
said drive neans and havi ng predetermnined gear ratios; 10 a

turntabl e for .causing, using the reduced rotational output speed of shid
drive nmeans, a sensor to rotate, said sensor turntable carrying said sensor
at a predeternined position thereon and rotating at a predeterm ned
rotating velocity-which is determ ned in accordance with said gear ratios
of 15 the first and second reduction gealZ assenblies; a casing having a
hub for rotatabl orting said sensor turntable; a housi ng hol der

ext endi ng down rom said casing, opposite to 20 'said hub; a
rotating shaft for rotating. wi th said sensor turntable and transmitting a
sensi ng signal of sald sensor to'a control circuit unit, said rotating
shaft being.i n erteg _ r] ald hu & and sald housi ng hoI der and having a
pair of 25 nglt SPﬁEHD a pair of input termnals
for transnittlng sai d sensing S|gnal of the sensor and being fixed to said
sensor turntable using a first fixing nmenber in order to rotate with said
sensor - tur §tabl e; dnveiﬁemsafob%%hefmngsmﬁ&mfwfplﬁwﬁl ng rotation of
said rotating shaft, said.bearing assenbly being electrlcally connected to
said pair of input ternlnals of the rotating shaft and being arranged to

surround-sai d rotatin and .5 .. rt means for preventin
‘said bearing assenbﬁysglﬁ Q?ﬁﬂéd’ﬁé‘é‘iﬂ@ gear assem%ﬂes for reduc];ng thpe rotatxonalg

\/_ . output speed of said drive means, said first and second gear assemblies

‘cooperating with said drive means and having predetermined gear ratics; -
10' : .. - : | : ._ :

a sensor turntable for causing, using the reduced rotational output speed
of said dnve means, a sensor to rotate said sensor turntable carrymg said
sensor at a predetemuned posmon thereon and rotatmg at a predetermined
rotating velocity which is. determined in accordarice with said gear ratios of | "

15 the first and Second' reduction gear assemblies; |

a casing having a hub for rotatably supporting said sensor turntable;

a housing holder extendmg downwardly from said casmg, opposrte to
20  said hub | o '

a rotating shaft for rotatmg with said sensor turntable and transnuttmg |

a sensmg signal of sa1d sensor to a control circuit unit, said rotatmg shaft |

being inserted in both said hub and said housing holder and having a pair of
25 | longitudinal grooves for recelvmg a pa1r of input terminals for transmitting
| said sensing signal of the sensor and being ﬁxed to said sensor turntable using:

a first fixing member in order to rotate with. sald sensor turntable;



separation from said rotatlng shaft ‘due to rotatlonal force of said-. .
rotating shaft, said support means being nounted on a | ower -end. of sai d N
-rot at second fixing nenber. 10 2. Sensor rotating
appar Hmm n I,Fmﬁﬁ!ﬁ claim1l, wher ein said first reduction gear assenbly
conpri gesc a palnr ur gears. 3. Sensor rotating apparatus according to
claim1l or 2, wherein said first and second fixing nenbers conprise set
screws. 15 4. Sensor rotating apparatus according to claim1, 2 or 3,

wherein said rotating shaft is nade ofagg acrylonitrile-butadi ene-styrene
resin. 5. Sensor rotating apparat us ording to claim1, 2 or 3, wherein,

said 20 rotatin sh.aft s a ceramc.material conpri si al.um ni um
oxi de and kaol i n3&€ ngeassemgs'n&{ SUPPPERRE, %B%Piﬁﬁ@ %ﬁggﬂisﬁﬁﬁ Qny of

bl pLiS??h%@ﬁh#‘"m@%é‘%ac : mé@%ﬁ%é%%dpﬁﬁ‘@@?ﬁﬁ%%h 7

bei ng mechagf g fdtaﬁﬂ%’?hﬂ?‘inﬂﬂﬁeihgﬁaﬁhﬁged f5errbuad saidl Fifta zﬂ},%ﬁ-hi y
connected to a respective one of said pair of input term na 0
rotating shaft; .5 . a pI urality of nmetal balls for causmg sai d

shaft washer al ong with said ring tq rotate spoothly with said rotating
shaft; and an ouSuppart means omptqveanngrsm bearingassembl Mmmamlembiea

pluralnty ofehallod (4 L (hRHEMatf e’ S o e UF'sela babb' "
shaft said support means being mounted on a Tower end of said rotatmg shaft

- using a second fixing member ' | | | N\

10 2. Sensor rotating appmms accordihg to claim 1, wherein .said'ﬁrst _

reduction, gear aséembly comprises a pair of spur gears.

3. Se‘n_sof rdt_ating app_arahi,s, accbtding to claim 1 or 2,.wher.ein said first
- and second fixing members comprise set screws. |
s . . . |

4 Sensor rotating apparatus acédr'di'ng to claim 1, 2 or 3, wherein said ~

rotating shaft is made of an acrylonihile—b@tadiene-styrene resin.

5. Sensor rotating apparatus a¢cording to claim 1, 2 or 3, wherein said
20  rotating shaft is made of a ceramic material comprising aluminium oxide and

kaolin clay.

6.  Sensor rotatmg apparatus accordmg to any of the preceding claims,
wherem said ‘bearing assembly comprises a paxr of ball bearing assemblies,

25  each comprising:



10 - npetal balls in their places and an outer surface-is integrally formnmed
vmt‘h a“sensor output termnal; and a bearing housing for su ﬁ ,"ﬁ"li
outer. rings of. the pair of baII bearings as surrounding the M”
of said outer rings, said bearing 15 housi ng having at its outer “sutface*

a plurality of slots for receiving individual inner protrusions of said
housi ng holder in order to prevent rotation of the bearing housing with

said rotating shaft, said bearing housing al so having through hol es for
permtting said sensor-output termnals of he outer rings of the bal
bearings to pass therethrough. 20 7. h rotating apparatus accordi ng

condust ve mat or al X Baft "a4hRe e %%%Q?ﬁsgﬂip%@ﬁa&ﬁ% & 0
‘herei nbefore d%’éﬁig ORetridally c%inect&&ftﬁh%Eﬁech%tdﬂ@ @%W%T'i‘ﬂplﬂrt@ﬂhﬂﬁfs
of the rotating shaft;

5 a plurality of metal balls for causing said shaft washer along with said
ring to rotate smoothly with said rotating shaft; and |

N ~ an outer ring of which an inner surface is provided with a plurality of
| ~_ ball slots for respectively receiving said metal balls in order to maintain said
10 metal balls in their places and an outer surface is integrally formed with a

‘sensor output termmal ‘and

‘a bearing _housing for supporting said outer rings of the pair of ball
. bearings as surrounding the outer surfaces of said outer rings, said bearing .

15  housing having at its outer surface a plurality of slots for receiving individual

inner protrusions of said _housin_g holder in order to prevent rotation of the

| - bearing housing with said rOtatihg shaft, said bearing housing also having

o . through holes for permitting said sensor output termmals of the outer rings of

| the ball beanngs to pass thercthrough

20 |
. Sensor rotating apparatus i_éccording to ahy of the preceding. claims,

wherein said bearing assembly is made of a conductive material.

8. A sensor rotating apparatus substantially as hereinbefore described with

25  reference to the accompanying drawings.



