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TETLEOF THE | NVENTI ON Reversi bl e Push Button Sw tch ‘I ndust rid#odRsel-g .of
the Invention: This invention relates to a three-point type reversible push
button switch showi ng a superior operatifhg-characteristic in which there is
provided a structure for elimnating an erroneous operation caused by w ong
depressing of a push buttonTSMLR hOFor THPeINVENTXON el ect r o- magneti c
sol enoid of a hydraulic device for operating an upper lift or a lower lift,
for exanple. Prior Art: | Reyexsidle PushhButbere $Witdke two- point type push
button switch having a nechanical reversible interlock, two push buttons
can not be pushed in concurrent with a nmechani cal interlock in view of its
structure, though in the case that its safety characteristic is inportant
in viewof its operation, it is required to arrange a structure in which no
operation is perfornmed unless each of the aforesaid two reversible push
butt ons and anot her operatlng button are pushed and it has not been
proposed t dndustxikad Pie 1 réen pist ch which is quite conpact
in size and superior in operatlon -2- In addi tion, a pendant swi tch
which is si m'n‘vahs tiaviend ishoredardssto uat thresimmiat ttype reyewatbilepr oof

structure of bushing had a followi ng problemwhen it is used in an
push button switch showing a superior operating

characteristic in which there is provided a structure for
eliminating an errcnecus operation caused by wrong
depressing of a push button switch for operating an
electro-magnetic solenoid of a hydraulic device for

operating an upper 1ift or a lower lift, for example.

io

In general, in the case of the two-point tvpe push
button switch having a mechanical reversible interlock, two
"push buttons can not be pushed in cdﬁcﬁrrent with a’
mechanical interlock in view of its structure, though in
the case that its safety characteristic is important in
view of its operation, it is required to arrange a ;
structure in which no operation is performed unless each of
the aforesaid two reversible push buttons and another
operating button are pushed and it has not been proposed to
provide a reversible push button switch which is quite

compact in size and superior in operation.



qutdogr environment. In Fig.18, reference nuneral 1 denotes a cover for
storing a switch unit of a pendant switch, reference nuneral 2 simlarly
denotes a case for covering the switch unit of the pendant switch, and
reference nuneral 3 denotes a bushing presser for pressing a bushing 5 from
its side surface with a small screw or tHe like, wherein a hanger section 4
having a hole is arranged at a part of the bushing presser 3. In this case,
as indicated by arrows, a route of water entering from outside area showed
four cases, L,e,.a. first ' | h er_is. L1t within a
space insi det?h%d%ués #r?\g agu?e}dsé&%k# ?géeﬁpg@éhf_%hé%;ﬁ%f%&é t?kget ransmtted

WiLhin a cLearanges DOLMESN, L RUSI eV §338LaBAANE CONELrdyea Lhi rd

case in whic € water 1s transm W thin a ¢l earance ween t he

bushi ng pr 83SEr pdsAIKly s RS% Prodilth 1Lk faRCLL N Yhiclathe aater is

transmtted wthin a clearance betweenthe bushing presser 3 and the
bushi ng 5. ol;8a8ddl EhPrd@nddt S, TRIF AP SO IAEArSREHCAUREXr £ OF 1 CQEROEEST
el enents was conpl ex, only one hanging direction was set for the hanging
section angd tbveRSEOH! sHELLESad | dyise inafiactdr ¥ pendsey efibehh workability
and wat er-proof characteristic. In addition, the adjoining working surface
had no funeckfessnapatrimendl tZ2npimatatls fdedotgst hecpsshibut tomering3-
switch, so that there was a certain problemin view of working

the switch unit of the pendant switch, and refersnce

numeral 3 denotes a bushing presser for pressing a bushing
S from its side surface with a2 small scresw or the like,
wherein a hanger section ¢ having a hole is arranged at a
part of the bushing prasser 3.

In this case, as indicated by arrows, a routs of wataer

entering from outside arsa showed four cases, i.s. a

irst

Ity

case in which the water is transmitted within a space
inside the bushing 5, a second case in which the water is
transmitted within a clearance between the bushing presser
3 and the cover 1, a third case in which the wakter is
transmitted within a clearance between the bushing presser
"3 and the case 2, and a fourth case in which the watér is
transmitted within a clearance between the bushing presser
3 and the bushing 5. In addition to this, an assambling
structure for component elements was complex, only one
hanging direction was set for the hanging section and it
was not necessarily satisfactory in view of both

workability and watsr-proof characteristic.

L

In addition, the adjoining working surfacs had no

function capable of temporarily fixing the push button

s



wifen one person performed several works. |f the water-proof structure is
nore i nproved, two main body hangers are arranged an its fixing surface can
be magnetically adsorbed, it might be possible to propose a structure of a
conpact-si zed three-point type reversible push button switch in which

erroneous ti a_won ressi of buttond roduced.
An obj ect %‘?ﬁ{ é Igﬁ\/g%?g%% %soa\l/e%gg:%egno r%blr}%ént z’iﬁt‘?’é%"?yozéa?r'g??%? te at

| east sonewlpdn tone gdesscly perfgemedf sdverapr wortksaart. Summary of | nvention:
According to the present invention, there is provided a reversible push
button switch conprising a normal turning operation part and a reverse

turning operation PR twated-pdicdd ItEVveRH 6iL adrAcCtinp@bRbdpatio main
co-operatively connected to an inter-1lock mechanismand its correspondi ng
fixed contBRYY pdPRESHRr 13T% SRFREIEHerdRt i AGS paritiPHcl W HRFfS 8Fedbte
contact - pRidiedddhli1anthddorredl  espoRdbng fHeXefosPiBi1aCt rBOIgloRREL 4N a
direction perpendicular to a central_ position on a central 1ine connecting
sai d nor maPtEYRTINeg Spdr RATBACHaFEZeH tHhresi-HORY IR tUAVRLFILEPePEER ON
part; a nogiBlod WRdE Gy GilslnC QSbhbdleddel g shiyls ageoys depgessi on
of said normal turning operation part and said shift operating part] and a
reverse tusepepssiingupf bwHmIn tigt edtuprieducgdsi nul t aneous depression of said
normal turning operation part and said shift operating part. Preferably, a
ring is arranged at a portion where a water-proof rubber held by a space
bet ween a si de andelgise afidthe chovemtisndes et dvercome or

substantially ameliorate at least some of the disadvantages of

the prior art.
Summary of Invention:

According to the present invéntion, there is provided a
reversible push button switch comprising a normal turning
operation part and a reverse turning operation part including
a moveable contact-point part co-operatively connected to an
inter-lock mechanism and its corresponding fixed contact-point
part; a shift operating part including a moveable contact-
point part and its corresponding f£ixed contact-point part in a
direction perpendicular to a central position on a central
line connecting said norxmal turning operation part with éaid
reverse turning operation part; a normal turning circuit
constituted under a simultaneous depression of said normal
turning operation part and said shift operating part; and a
reverse turing circuit constituted under a simultaneous
depression of said normal turning operation part and said

shift operating part.

Preferably, a ring is arranged at a portion where a
water-proof rubber held by a space between a side end case and

a cover is deleted.



-4: Prieferably, a plurality of yokes are held at a magnetic nenber and
there is formed a structure in which said yokes are projected out of a
plurality of grooves bel ow the cover. Drawi ngs: In order that the invention
m ght be nore fully understood, enbodinments of the invention will be
described, by way of exanple only, with reference to the acconpanyi ng

draw ngs, in which: Fig. 1 is a front elevational view for show ng the
reversi bl e pusRrBEEFIIL WA PRUBRLItE ofr ¥okes amebbeldedht 2 magnetia a front

el evat i Onﬁleﬁlééfv‘éﬁ&”th%ﬁ}g‘%é‘gf@rn%& TaCQtJém—Tléur%f Ehﬁncg ST &%“%erm ton

switch of t present enbodi nment ront evational view for
showi ng apwedhared must of sviblwdtaljsivt Oﬁfgltmesebelw she paw#r button switch
of the present enbodinment. Fig.4 is a sectional view taken along a |ine A-A
of a switch unit of the reversible push button switch of the present
enbodinent. Fig.5 is a sectional view taken along a line 3-3 of a switch
unit of t%%a@%gé.si bl e push button switch of the present enbodi nent.

In order that the invention might be more £ully
understood, embodiments of the invention will be described, by
way of example only, with reference to the accompanying

drawings, in which:




Fig.6:,is a rear view for showing a swtch unit of the reversible push
button switch of the present enbodinent. Fig.7 is an internal connecting
~diagram for showing a switch unit of the reversible push button switch of
the present enbodinent. Fig.8 is a sectd gnal view for showing a bottom part
of a switch unit of the reversible push button switch of the present
enbodinent. Fig.9 is a rear view for showwng a switch wunit of the

reversi bl e push button switch of the present enbodinent. Fig. 10 is a right
side el evational view for showing a switch unit of the reversible push
button swtch of the present enbodi nent. -6- Fig.11 is a partial bottom
view for show : St.ate. i 12A0 s Sef EXL0 ok i4ch unit of the
reversible E))él‘;\fé#:ngﬁ]'Estsoarslt %vﬂ#c%ltﬁﬁghgfegé%fl gﬁ%gsdf%e%"fé.vﬁg}%. 12 is a
partial freanfeed BVed QI U] WwiR@VEIcBaShRifad ) sibodimantl N IS fixed
to a switch wunit of the reversible push button swtch of the present
enbodi nent. Fig.2 13s 16 frditd ienidvipnalewiber fs6hoyhdigias f4 xedi egmt act poi nt
for a contact point (a) of a switch unit of the reversible push button

sw tch of whecps@seme rabarlibkid digh blktoa awhecspefttive yresedor show ng
a fixed contact point for a contact point (b) of a switch unit of the
rever si bl enpddhimbag t on switch of the present enbodi nent.

Fig.3 is a front elevational view for showing a
mechanism of a switch unit of the rsversible pusi button
switch of the prasent embodiment -

Fig.4 is a2 sectional wview taken along a line A~A of a
switch unit of the reversible push button switch of the
presant embodiment-

Fig.S is a sectional view taken along a line 3-3 of a
switch unit of the raversible push button switch of the
present embodiment.

Fig.8 is a rear view for showing a swibtch unit of the
reversible push button switch of the present embodiment..

Fig.7 is an intermal connecting diagram for s...owing_ a
“switch unit of the reversible push button switch of the

present embodiment -

Fig.8 is a sectiomal view for showing a bottom parxt of a
switch unit of the raversible push button switch of the

prasant embodiment-

Fig.$% is a rear viaw for showing a swibtch urnitc o

[§))

I

th
reversible push button switch of the presan: embodiment.

Fig.1l0 is a right side elevatiornal wiaw for showing a
switch unit of the reversiblae push buczon swicch of the

presant embodiment



Fig.15 is a view for showng a state in which a magnet show ng a magnetism
and a yoke are integrally forned. Fig.16 is a view for showing a state in
whi ch a magnet showi ng a magneti sm and a yoke are integrally forned at a
metallic menber. Fig.17 is a view for-$hewing a state in which a magnet
showi ng a magneti sm and a yoke are integrally forned at a nenber other than
a netallic nenber. Fig.18 is a sectional view for showng a bottompart in
a state in which a bushing is installed at a push button switch conprised
of prior artregvel 28da GRe- W] odiisdd RE.fF EoSCEnENIRGSLUsO4dca fanger part.
-7- Enbodinents: Referring to the draw ngs, enbodi nents of the invention

wi Il be deskiched. »fidolls nBirked ofo ta)i swilddkeRhiienodr exgonatrétsisllasuch that
a normal turning operation part, a reverse turning operation part and a

shi ft operatshnbpaton psshech | of tties aresamnastsodimenhat of any of the

af oresai d operation part in order to prevent any wong operation are
arranged in Big-3Rape ancarshpabtirent Rlevadianiigvievf fog, shoeingraml
turning operation part and the reverse turning operation part can not be
fed concur EEALRy1BywRACRNR eF iR kil Bixed £I19 Pwispar uRiRgOfakEei s arranged
on a central |ine connecting the normal turning

1

reversible push bdtton switch of the Drasent embodiment,

Al

Fig.1l3 is a perspective view for showing a fixasd contact
point for a contact point {a) of a switch uniz of the
reversible push button switch of the prasanc embodiment.

Fig.l4 is a perspective view for showing a fixad contact
point for a contact point (b) of a switch unit of the
reversible push button switch of the prasent embodiment.

Fig.1l5 is a view for showing a stats iz which a magnet
showing a magnetism and a yoks are intsgrally formed.

Fig.l8 is a view for showing a state in which a magnet
showing a magnetism and a voks are intesgrallv formed at a
mecallic member.

Fig.l7 is a view for showing a stats in which a magnet
“showing a magnetism and a yoke are integrally formed;at a
member other than a metallic member.

Fig.l8 is a sectionral view for showing a botiom part
in a state irn which a bushing is installad at a2 push button
switch comprisad of prior art cover and case by a bushin

vy i

prassexr compossd of a hangar part.



opefat.ion part with the reverse turning operation part in a direction
peFpPendi cular to a central position, the normal turning operation part and’
one-way contact point of the reverse turning operation part are connected
by a connector nenber and then the connector nenber and one-way contact
point of the shift operation part are comnected by the connector nenber.
The wat er-proof structure of the bushing is constructed such that the
hanger part is arranged bel ow the cover, a projection is arranged at an

i nner end of the case and then a bushing is engaged with the cover and the
i nner end Vexkedamentsx case, the case end in opposite direction of the
hanger part bel ow the cover is provided with a space part for fixing a
hanger ring and as required, the water-proof rubber is held in the space
part and when n®efeeyingerh theecdvaviigy)’ eaboditi®s b €hé MRaLedes0 as to
fix the ri@glngg Q?%E%L g structure for the surface to which it can be
ragneti cal I'y"adsor e n adsorbi ng device in which a nagnetic circuit is
constituted by magnetically adsorbing two yokes at both surfaces of a
magnet showi ng magnetism wherein the aforesaid two yokes are projected out
of the two groo °$6‘F?f‘é‘d§ S Chés, dayensige afe (grmssoveted taumhebat fa t he
surfaces caprhelnme@igiigcally adsorbed, it can be adsorbed. A shift
operation part preventing a wong operation, a normal turning operation
part and aogm;ggntgﬁt.ﬁ;ﬂga ravarse turning operation pariL and a

shift operation part pushed in the same mannsr as that of

any of the aforesaid operation part in order to prevent any
wrong operation are arranged in a <-shape in raspect to the
operating surface, the normal turning operation part and
“the raverse turning operation part 6én.not be £2d
concurrently by an interlock plate, a shift operating part
is arranged on a cantral line comnecting the normal turning
operation part with the reverse turning operation part in a
direction perpendiculaﬁ Lo a central posicion, the normel
turning operation part and one-way contact point of the
reverse turning operation part are comnectad by a connector
member and then the connector member and ona-way conﬁact

point of the shifit operation part ars connacte

fh

by the

-

connactor member.



oper at.i on part connected through a nechanical interlock are arranged such
that their operability and external wiring are quite easy, they are

i nproved with the water-proof structure and the hanger sections being
applied, and further a nmagnetic circuit is constituted at a rear side of

t he cover of the reversible push buti{8n-switch by the magnet and the yokes
whi ch can be magnetically adsorbed, -9- thereby the normal turning-on or
reverse turning push button switch having a quite superior workability can

b b - POI ihl b h
superi or o B ABPFFESPREVE i ST R (0 (A PRSRERPAE | FORARE R FoRcoUs

t fs h that th
push but £388 SptoRle CERGRS 08 i N 80, Lo B8R R der 1o cauce
the nor gl of U0k gy PUSk: 508 20 heud B ehse o uwweaeasgpauetleq to be

conpact shape I n conp ft push ‘button. A positiona

el at | on Obubhts aBusd £ 55988 Wilh bes desani bod 85af OhhaWSenhieELgS. 1 and 8,

ref erence numera denotes a normal turni ng oper ation part, ref erence

nuneral bZ deeokesed tR¥CEESe!andi Y SPyildeodipactidndoretaeence nuneral
13 denotes a shift operation part pushed in concurrent with either the

nor mal t Gizbigeg eperabedowpehié ddver idneprexMelediewithnengpeper akkan part in
order to prevent any erroneous
for fixing a hanger ring and as required, the watsr-proocf
rubber is held in the space part and when not required, the
water-proof rubber is eliminated so as to f£fix the ring.

The adsorbing structuze for the surface to which it
can be magnetically adsorbed is an adsorbing device in
which a magnetic circuit is comnstituted by magnetically
adsorbing two yokes at both surfaces of a magnet showing
magnetism, wherein the aforssaid two vokes are projected
out of the two grooves formed at the rear side of the
cover, thereby if the surfaces can be magnetically

adsorbed, it can be adsorbed.

A shift operation part preventing a wrong operation, a
normal turning operation part and a revaerse turning
operation part connected through a mechanical intexlock are
arranged such that their operability and external wirin
are quites easy, they are improved with the watsrz-prool

structure and the hanger sections being applied, and

further a magnetic circuit is constituted at a raar side o

I

the cover of the reversible push button switch bv the

magnet and the vokes which can be magnetically adsorbed,



operation. Since both of themare constituted by one nmenbrane switch 14 in
“order to nake a water-proof structure, and they are installed in a hole
where the operating part of the case 15 acting as the operating surface of
the normal or reverse turning push button switch is projected. In both
cases, a position of each of the operatd ng sections may beconmes a <-shape
on the operating surface of the case 15 in view of its operating - 10 -
characteristic. In addition, the nornmal or reverse turning push button
switch of thergbgsehe nowmal i rrningorstouceyersechurhangapbskhing 41 is
hel d by the case 15, a cover 55 and a water-proof rubber. In Fig.2, the
push butt chstabicawateh | haeipgla yTwiste mined igkt Wogkabiéitg2can Pae switch
unit covering a switch or the like and novable term nal section for
assenbl i ngoPR@inedabl e contact-point sections in correspondence with the
af oresaid normal turning operation part 11, the reverse turning operation
part 12 and the shift operation part 13 within the three holes in the cover
52 are a nornmal turning push button 16, a reverse turning push button 17
and a shift push button 18, respectively. In reference to the switch unit

Swi teh or the B REFRPIPOBRt dERy | et S Dot EEGPA g BLSR but ton 16 and
the reversgy LUt RENY BYSO. PYE L Q0e o A £ HUAYY B Rtructure for

eliminating an erroneous operation by a wrong depressing of

the push button is made such that three push buttons are

adjacent to each other as shown in Fig.l in order to cause

the normal turning push button and the reverse turning push

button to be compact in shape in compliance with the shift

push button. A positional relation of the push buttons will

be described as follows.

In Figs.l and 8, reference numeral 11 denotes a normal
turning operation part, reference numeral 12 denotes a
reverse turning operation part and reference numeral 13
denotes a shift operation part pushed in concurrent with

"either the normal turning operation baft 11 or the reverse
turning operation part in order to prevent any erroneous
operation. Since both of them are constituted by one
membrane switch 14 in order to make a water-proof
structure, and they are installed in a hole where the
operating part of the case 15 acting as the operating
surface of the normal or reverse turning push button switch
is projected. In both cases, a position of each of the
operating sections may becomeé a <-shape on the operating

surface of the case 15 in view of its operating



gr'oove-li ke storing section of a base 19 storing the switch or the |ike of
the swtch unit; an interlock plate 20 for preventing a concurrent feeding
of the normal turning push button 16 and the reverse turning push button 17
is fixed to a novable termnal part 21 integrally formed with the nornma
turning push button 16; twi n contact-pgsnt type novable contact points 26,
26 are fixed by a spring pressure within a wi ndow part of the novable
termnal part 21, noved in an upward or downward direction by a reaction
force of tRBasperAyisnipel T 2ddibice, 1%he andmalicenct kevkirsedtapniagt points
28, 29 arranged in the groove of the base 19 are opened or cl osed.
Simlarly, PURE PWFRoBoSYVAEER 9Hi Hire tppRsenty diiventdnnads- pohatsu@6ed26 are
fixed to a novable termnal part 22 forped integrally with the reverse
turni ng puSHSButhah 27bushing shti by rkd Ry £hef calse kbvabl eovernfhal part
22 within the wi ndow, noved in an upward or downward direction by a
reaction f8Pge2oF25S5pPFRY ZEEHE?BM/the base 19 and then the fixed contact

ints 30, 3 : d.in th f the b .19 d I d.
'n aci 1 on, “RoGART & CHIE ARESPAPRLEonD sty 2% (REaSFBLTHe movabl 6
t I nal LAt I ] h hi fti h butt 18 b
Spring. proasaeaune L FRER 2o PREUS 184 (e ot BB HAPeRRE 33 in &

di rection ggipeRdbeubae i@ 203 hoAbLAL ddig;ceRt LalcLigegonnecting a

cooperating normal turning push button %6 andgghe reve?sef ﬁrnlng push

button 17 aBeewmBhihfech8t RbvAEKe PbSt €20t sections in
correspondence with the aforesaid normal turning operation
part 11, the reverse turning operation part 12 and the
shift operation part 13 within the three holes in the cover
S2 are a normal turning push_button 16, a reverse turning
push button 17 and a shift push button 18, respectively.

In reference to the switch unit shown in Figs.3, 4 and

S, the arrangement and the constitution of the switch or
the like will be described. The normal turning push button
16 and the reverse turning push button 17 are stored in a
groove-like storing section of a base 19 storing the switch
"or the like of the switch unit; an interlock plate 20 for
preventing a concurrent feeding of the normal turning push
button 16 and the reverse turning push button 17 is fixed
to a movable terminal part 21 integrally formed with the
normal turning push button 16; twin contact-point type
movable contact points 26, 26 are fixed by a spring
pressure within a window part of the movable terminal part
21, moved in an upward or downward direction by a reaction
force of the spring 24 below Ehe base 19, and then the

fixed contact points 28, 29 arranged in the groowve of the



the interlock structure, noved in an upward or downward direction by a
reaction force of the spring 33 below the base 19 and the fixed contact
points 35, 36 arranged in the groove of the base 19 are opened or cl osed.
Since the push buttons and the contact-point parts are arranged as

descri bed above, bridge lines 1-4, 1.54n an internal connecting’diagram of
Fig.7 may becone a linear line in shape as shown in Fig.6, they are quite
sinple, resulting in that their manufacturing cost can al so be reduced.
Then, the deese= 19 whriec bpehedr everdbbed. psihi bartlwn i e rofednt@cp~esent

i nvention is actually operated will be described as follows. During the
normal turmaigt typeemavebie chatactrpbihus n26g Ipenat ifdixadardo &1 and t he
shift operation part 13 are pushed concurrently, though Fig.7 neans that
the |ines TovaiHe $egmdnalppelsd28ofcurednityegilingridierte aevelrsehe

swi tch device, the normal turning push button 16 is pushed and the novable
cont act poiTHLRg %ha?’ultﬁénnéﬁnagﬂérﬁPﬁngblE?ﬁﬂﬁ}trt%mfl@f@l oswatie fi xed
contact points 28, 29 arranged . in the groove of the base 19. In this case,

the rever sé SR BFFsh 2BuPEGRIR7 ChecHiRdod, Faear dthFehe®varst @Tunder an
interlock agtion .he interlock plate,20. _As the.shift operation part 13
i s pushed i O'Wf‘lafg Pté'rﬁec\ﬁilf’ﬁ' %’Pfeangfeﬁﬁ]:l?’&r%‘??@e db"eraaﬁ%ﬁ'r%drzg PPB-OE’he
yabi e conAPt, il S i iRaknbNei204" LoRUE RULLAY, Y Clygoe passage for
arranged in the groove of the base 19 are opened or closed.
In addition, movable contact points 32, 32 are fixed
to the movable terminal part 23 integrally formed with the
shifting push button 18 by a spring pressure within the
window of the movable terminal part 23 in a direction
perpendicular to a position of the central line connecting
a cooperating normal turning push button 16 and the reverse
turning push button 17 through the interlock plate 20 and
the interlock structure, moved in an upward or downward
direction by a reaction force of the spring 33 below the
base 19 and the fixed contact points 35, 36 arranged in the
"groove of the base 19 are opened or closed.

Since the push buttons and the contact-point parts are
arranged as described above, bridge lines 1-4, 1-5 in an
internal connecting diagram of Fig.7 may become a linear
line in shape as shown in Fig.6, they are quite simple,
resulting in that their manufacturing cost can also be
reduced.

Then, the case in which the reversible push button
switch of the present invention is actually operated will

be described as follows. During the normal turning



- cantaect points 35, 36 arranged in the groove of the base 19. Al so during
the reverse turning operation, operation is simlarly carried out. Further,
‘a structure in which the fixed contact points can be manually installed at
the termnal part in an easy manner in the sane degree of close fitness as
that of the prior art at the rear surface of the cover 52 of the switch
unit will be described as foll ows. AS ¥héwn in Fig.4, the circular
projections 34 having a slant surface, i.e. a total nunber of six

proj ecti ongnek-We iBhO) @6kl ABSmALT c828IhOToddie ikl @asrand Lhxeengr oj ections
for each of 'the normal turning push button, the reverse turning push button

and the shight fRUSBeRELEOR, pReEPES! b¥8| pushdll dmcRetarnod erbaghnent, are
arranged, as projections for use in fixing the fixed contact points, at the
term nal paily.of ndebgisf thed the- l13nesobtAcind @& sfibdexponghetdde at the rear
surface of the cover 52 in order to facilitate an insertion of the fixed
cont act poicesurhrentdly .t Darindeoperéaien off tthe sadechodefritke shetch unit.
In order to facilitate an insertion of the fixed contact point against the
proj ect i onEpAl dmraigidousiy buscsonalshbpowthahen toe ooveade point has
been devi sed. For example, the fixed contact point 28 in Fig.13 will be
descri bed, GRSt PRda et e26a2fi k88 RO LYEIAE, PHFS PB6tPs 45t apped
hol e where e&_circul ar .huté work is applied . .

close the fixed contact points 28, 29 arranged in the

groove of the base 19. In this case, the revarse turning

push button 17 becomes a passage opened state under an

interlock action of the interlock plate 20. As the shift

operation part 13 is pushed in concurrent with the normal

turning operation part 11, the movable contact points 32,

32 at the shift push button 18 close passage for the fixed

contact points 33, 36 arranged in the groove of the base

19. Also during the reverse turning operation, operation is

similarly carried out.

Further, a structure in which the fixed contact points

can be manually installed at the terminal part in an easy

“manner in the same degree of close fitness as that of the

prior art at the rear surféce of the cover 52 of the switch

unit will be described as follows. As shown in Fig.4, the

circular projections 34 having a slant surface, i.e. a
total number of six projections, two projeccions for each
of the buttons and thres projections for eaéh of the normal
turning push button, the reverse turning push button and

embodiment, are arrangad, as projections for use in fixing

the fixed contact points, at the terminal part of tha fixed



28c denotes a round hole to be fixed-to each of the projections 34 arranged
I n opposition to the tapped hole 28b of the fixed contact point 28 for the
contact point (a) constructed in a U-shape. 35 denotes a fixed contact
point for the contact point (b), 35a denotes a fixed contact point, and 35c
denotes a tapped hole where a circular hub work is applied. 35b is a round
hole to be fixed to each of the projedfions 34 arranged in opposition to
the tapped hole 35c of the fixed contact point 35 for the contact point (b)
constructed in a U-shape,. Ejther, the fixed contact point_28 or the fixed
contact poFRRCASE E°hﬁgu5+*’yn$ nskie AF %% FeRE §robeec | PketRR FFIYRF part of
the base frgmthe gide_surface.with the tapped hole beipg placed outside

t he base 1égmﬁ€r8raﬁﬁ EBVER<S ?Eﬁﬁrﬁftﬂﬂ?eﬁgﬁaﬁlBLcﬁ%?agg‘%%ﬂ?ﬂnQﬁc&nwh

button or pnterlo | at e_assenbled therein is_installgd. .In this case,
' though ePPREFS, RE=PrehicBS IRt PmsReS st e B RS nnfir © “T0u
point 35 ¢ Ltu in a U shape can be loosely inserted into the
groove-lik%ggkg%ihggﬁért of the base 19, the slant surface of the

projection 34.0L,140e €VEA-PPitIce!ddl AMb-2N0R08E WhLheiResr opd. ol es 28c,

35b and thenthe Tixed confact point 28 and the fixéd contact point 35 are
fixed. In LRenpr k@hiakt, chel brogeofidde JL #HRAL 6hgERRLrEQLNe,t €rm nal

section wasS carriéd out such that the section
shape of the fixed contact point has been devised. For
example, the fixed contact peint 28 in Fig.13 will be
described, wherein 28a denotes a fixed contact point, and
28b is a tappéd hole where a circular hub work is applied.
28c denotes a round hole to be fixed to each of the
projections 34 arranged in opposition to the tapped hole
280 of the fixed contact point 28 for the coﬁtact point (a)
constructed in a U-shape.

35S denotes a fixed contact point for the contact point
{b), 35a denotes a fixed contact point, and 3Sc denotses a
tapped hole where a circular hub work is applied. 35b is a
round hole to be fixed to each of the projections 34

“arranged in opposition to the tapped hole 35c of the fixed
contact point 35 for the contact point (b) constructed in a
U-shape.

Either the fixed contact point 28 or the fixed contact
peint 35 is manually inserted into the groove-like storing
part of the base from the side surface with the tapped hole
being placed outside the base 19 where ths cover 52 having
the movable contact peint or push button or interlock plate
assembled therein is installed. Iﬁ this case, although

either the fixed contact point 28 or the fixad contact



constirtuted by the U shaped part of the termnal in the preferred

enbodi nent was narrowed and press fitted by an air cylinder. However, the
el enent can be easily assenbled by a manual operation with the aforesaid
structure. Then, the water-proof structure is considered and further a
hanger structure showi ng a superior assenbling characteristic is provided.
In reference to the prior art, a structtire in which four routes of flow ng
wat er entered fromoutside into the main body of the push button switch as

i ndi cat ed gfoi3fd QWS dopsfelidutBaaie heBUCRELE GcddRe 104kes Wnklkrbed
described. I n the structures of the cover 55 and the casé 15 shown in

Fig.8, the jipgahdyroo¥e-hakengrariabeplet O¥E tdie eRwer 135 amd khaneover 55
are integrally assenbled and the upper part of the inner side end of the

case 15 is gunfadiedivdHe prbijecrdohoGat b6ntR8 «orgy isPed sofslddcawmidty. 43b
denotes a water-proof rubber for applying effects of water-proof and

dust - pr oof engadesi cdsir rheandunikde hodesr 288, FShadrd 4hesharhe € ifdad ng
fitting for fixing an external electrical wire is arranged at a location
where the fGSOSRFEYT RN 83@NS B §é¥ad. contacy pair Hafy Y4xedavi ng at
its upper end a projection 38a and having at its |ower end a projection 39
i s pushed froft sthie aaidyr FE-hEitddag1sfanbet perigiady SHRant thfefie wat er -

proof structure is constjtuted Eégahe_proLection,38a‘§nd t he projection 39
with pressufeERa} RETHRPees CordafeOut Such that che section

constituted by the U-shaped part of the terminal in the
praferred embodiment was narrowed and press fitted by an
air cylinder. However, the element can be easily assembled
by a manual operation with the aforesaid structure.

Then, the water-proof étructure is considerad and
further a hanger structure showing a superior assembling
characteristic is provided. In raference to the pribr art,
a structure in which four routes of flowing water enterad
from outside into the main body of the push button switch
as indicated at arrows in Fig.l18 are reduced to three
routes will be described. In the structures of the cover SS
“"and the case 15 shown in Fig.8, the hanger part 37 hAving a
hole below the cover 55 and the cowver 55 ars integrally
assembled and the upper part of the inner side end of the
case 15 is provided with a fixing location 38 comprised of
a cavity. 43b denotes a watar-proof rubber for applving
effects of water-proof and dust-proof to the case 15 and
the cover 55. A wall 40 where a fixing fitcing for fixing
an external electrical wire is arranged at a location where

the fixing location 38 is adjacent.



surfaces. As indicated by arrows in Fig.8, the routes where water enters
from outside can be reduced to three cases, i.e. a case in which the water
is transmtted within the bushing 41, a case in which the water is
transmtted within a clearance between the bushing 41 and the case 15 and a
case in which the water is transmtted within a clearance between the
bushi ng 41 and the cover 55. As descrited above, the hanger part 37 having
a hole below the cover 55 is forned into an integral structure, thereby it

I S possi bl e 20 hishding dhehhenger ast fvstupmehandng pkajeapionesisassenbl i ng
characteristic and water-proof characteristic. In reference to the case in
whi ch t he lanpédrrvinguatuiesoiowbe endez sphdiEquich Bat Lenpashedhfoémt he
present invention can be hung in any one of the two directions, there is
provi ded a ssitdaicndgse ofn thiei chsenlananfathe ignyet? Scaanfethast al watdeat a side
end opposite to the hanger part 37 as required. In the case that there is
no ring 42padnf GRmictwrsofisr goBEEstyRad aBkhipswigcsirnt d§rapnd

constructed as shown in Fig.lo are held in a_space part of the side case 15
e

and a spacefmmEqiRqHOrcdVeWith, PERBSYFCHIRN B0fe CONNEX4 2T SOPFRER, t he

wat er - proof_rubber 43a aqf the ter-proof rubbers 43a, 43b having integral
assenbl ed s?‘%*u‘%‘?ﬁ% ds 1nd: cfé‘\g-g Eﬁogﬁr?'ﬁs FYE 1 Band e rF’é‘tfaén’ffgﬁﬁeby

;gifsors (”wéég%lén(% é“%r%QFoQEQQdézcgg ééxégkﬁgg EQUELEiQQEg%QS?f a space
i.e. a case in which the water is transmitted within the
bushing 41, a case in which the water is transmitted within
a clearance between the bushing 41 and the case 15 and a
case in which the water is transmitted within a clearance
between the bushing 41 and the cover 55. As described
above, the hanger part 37 having a hole below the cover 55
is formed into an integral structure, thereby it is
possible to attain the hanger structure having its improved
assembling characteristic and water-proof characteristic.

In reference to the case in which the hanger structure
of the reversible push button switch of the present
“invention can be hung in any one of the two directioﬁs,
there is provided a structure in which an annular ring 42
can be installed at a side end opposite to the hanger part
37 as required.

In the case that thexre is no ring 42, the water-proo

-y ¢

m

rubbers 43a, 43b which are integrally constructed as shown
in Fig.10 are held in a space part of the side casa 15 and
a space part in the cover 55, though when the ri:

fixed, the water-proof rubber 43a of the water-proof

rubbers 43a, 43b having integral assembled structurs as



«of:the«nold section for the renoved case 15. Thirdly,.if the working
surface can be magnetically adsorbed, a structure which can be magnetically
nounted at either a vertical plane or a ceiling plane will be described. In
Figs.8, 9, 16 and 17, a chanber 46 provided with grooves 45, 45 having a
wal |l 44 is fornmed bel ow the cover 55, and the adjoining sections of the
grooves 45, 45 are provided with an éﬂéngated projection 47 which is
integrally constructed with the cover 55. In Fig.15 is shown a systemin

whi ch yokesplin 94 #4gslaiednal by Lorsmibiinder, QLLcay 4o ehemagnel| C

force with a magnet havi ng magneti sm assenbly is

dropped in t C ep-46f p I f C I I n
Fig. 16, 17h§ﬁdE§ﬁe%§ |x%§ ? gggsgbggaT?cﬁgﬁglﬁ§%§$f6gFFFU???S?eEEgHQtate in

which the agsenBl %00l EBEBEbn480@NENYOKaRRM cakd 35adsorbed against the
metal lic nmenber 50 which can be adsorbed nmagnetically, wherein the

proj ection 4fhigdient ifl eakedoawangl serfide 0l ¥d hragiRMivr1dy. Fig. 17
illustrates a state in which it is nounted at a nenber 51 other than
metal | i ¢ madkerbed,ch sarucheaeradwhibhdcanjre tnazmdnl cailier eicunitkeeé Bar ned
menber of magnet 48 and yokes 54, 54 as well as the projection 47 are
mount ed i n eilt&egare veirdiicalApldeecpirbadcabbing plfaneheviddt drd al is netallic
menber which can be nagnetical ly adsorbed by a magnetic circuit having a
qui te si npldessaibiegur 30 §igsi-8, ¢, 16 and 17, a chamber 486 provided

with grooves 45, 45 having a wall 44 is formed below the

cover 55, and the adjoining sections of the grooves 45, 45

are provided with an elongatad projection 47 which is

integrally constructed with the cover 55,

In Fig.l1l5 is shown a system in which vokas 54, 54 are

integrally formed under application of magnetic force with

a magnet 48 having magnetism, although this formed assembly

is dropped into the chamber 46 from upper side of.ths cover

S5 as shown in Fig.16, 17 and then fixed by a rubber lid

4s.

Fig.l6 illustrates a state in which the assembly of

“magnet 48 and yokes 54, 54 is adsorbed against the métallic

member 50 which can be adsorbed magnetically, wherein the

projection 47 is kept floated away from the metallic member

50. Fig.1l7 illustrates a state in which it is mounted at a

member S1 other than metallic member which can be adsorbed

magnetically, wherein the formed member of magnet 48 and

yokes 5S4, S4 as well as the projection 47 ars mountad in

the same plane. As dascribed above, if the material is

metallic member which can be magneticallv adsorbed by a



* can be adsorbed. Accordingly, in view of operability,- water-proof
chHaracteristic and workability, the reversible push button swtch which is
nore superior than that of the prior art can be attained. In view of an
operability of the normal turning push button, reverse turning push button
and shift push button for preventing.ef4 oaneous operation, it is possible to
provide a reversible push button switch in which its structure can arrange
rational arrangenent, the termnal for use in connecting with an external
electrlcalmbgﬂ&td&nc&@cﬁntthdvimgt&equnensuﬁolsecbnﬁmgarasuoh aidegree of
close fitness as one not charged fromthat of the prior art and further the
wat er - pr ookast bectdiserbed.t he bushing is nmade such that the case and cover
structure also acting as the hanger part is arranged in view of its
assenbl i ng chRacekéngdvi c iantiewentt dretrlrigaityof welterrbrgogan be arranged
in another direction-and if it is the netallic nenber which can be
nmagnet i cal |SREFRSHFdGict 2BEnwpskpbil i FYel Ehe iseversiRd ccRYSE BERESRhave
been advanced by way of .exanple only, and nodifications are possible witin
the spirit %ﬂkf%ﬁuﬁﬁ39ﬁ ﬂ?h@QFﬁvéhPPEEQ”st%Eﬁ|H§§$ By & pperdédtcl ai ms.
Clains: 1. A.reversi,bl e push button switch conprising a normal turning
operation &t h@ g&se turni ng operation part

In view of an cperability of the nommal turning push
button, raverse turning push button and shift push button
for preventing erronecus operation, it is possible to
provide a reversible push button switch in which its
structure can arrange rational arrangement, the terminal
for use in connecting with an external elactrical line can
be fitted to the terminal section at such a degwese of close
fitness as one not changed from that of the prior art and

urther the water-proof structure for the bushing is made
such that the case and cover structure also acting as the
"hanger part is arranged in view of its assembling
characteristic and then the hanger of the ring can be

arranced in another dirsction and if it is th

(1

metallic
memper which can be magnetically adsorbed, it can be

positcively fixad.

The embodiments have been advanced by way of example
only, and modifications are possible witin the spirit and

scope of the invention as defined by the appended claims.



i ncl udi ng a noveabl € contact - poi nt part co-operatively connected to an

I nter ' nd its corresponding fixed contact-point part; a
shi ft”mﬂﬂul‘mllrwﬂﬂmncl uding a noveabl e contact-point part and its
correspondi ng ffi xéd eontact-point part in a direction perpendicular to a

central position on a central |ine conngcting said normnal

turni ng operation

part with said reverse turning operation part; a normal turning circuit

constitut edl@d&s a sinul taneous depression of said nornal

turning

operation part and said shift operating part; and a reverse turing circuit

constituted under a simultaneous depression of said normnal

turning

operation part dndeverdishe fpusbpbubtompwisch. c@nprisAnyex eficeinplle push button

switch acc | ng _t j.m_1 racterised in that a ring.i.s arranged at a
portion mg{ugjnégaa(?%%%lo@& prgggbaér?& FeF§ 55" % té’ﬁé‘&@gb%??/%é"r’r% Bftfe end case
and a coverincdudéheta®diov®able Acomtusitsipbliat ppeadt ket bperstiivieqlyp according to

Claim1l characterised in that lurality, of yokes are hel
nmember and SWEFEF ?%raf?e&nﬁ%?} G}eéhﬁﬁl%i%ﬁl

d at a nmagnetic

57 CTHESPORAENDr 0j ect ed

out of a pliiekl tyn@dctHpAvesplet O A FEOMRIrating part including a

moveable contact-point part and its corresponding fixed

contact-point part in a direction perpendicular toc a central

position on a central line connecting said normal turning

operation part with said reverse turning operation part; a

normal turning circuit constituted under a simultaneous

depression of said normal turning operation part and said

shift operating part; and a reverse turing circuit constituted

under a simultaneous depression of said normal turning

operation part and said shift operating part.

2. A reversible push button switch according to Claim 1

. characterised in that a ring is arranged at a portion where a

water-proof rubber held by a space between a side end case and

a cover is deleted.

3. A reversible push button switch according to Claim 1

characterised in that a plurality of yokes are held

at a

magnetic member and there is formed a structure in which said

yokes are projected out of a plurality of grooves below the

cover.



