Titl'e 6f the Invention Control Switch Background of the Invention 5 1.
Field of the Invention The present invention relates to a control swtch,
and nore particularly to a control switch having an operating nmechani sm
conprising an operating |ever arranged sych that, by sw nging or turning
the 10 operating nechanism there are provided different states of
el ectric conduction. Such a control switch can be used as a control sw tch
in a navigation sys- tem A navigation system nounted on a notor vehicle 15
is required to have not only a function of noving a point indicated by the
cursor on a nonitor in the X- axis direction and the Y-axis direction at a
right angle thereto, but also a function of noving such a point in oblique
di rections between the X- and Y-axis 20 directions. The navigation .
a%stenlis al soriedei oédthe Tawendifoomcti on of setting the point position to
i ch '
Control Switch

Background of the Invention
5 1. Field of the Invention
The present invention relates to a control
_switch, and more particulariy to a control switch
having an operating méchanism compriéing an 6perating
lever arranged such that, by swinging or turning the
10 operating mechanism, there are provided different
states of electric conduction. Such a control switch
can be used as a control switch -in a navigation sys-
tem.
A navigation system mounted on a motor vehicle
15 is required to have not only a function of moving a
point indicated by the cursor on.a monitor in the X-
axis direction and the Y-axis direction at. a right
angle thereto, but also-a function of moving sueﬁ.a
point in oblique directions:betweén the X- and'i;axis'
20 directions. .The navigation system is also required.to
have a function of setting the point position to which
the cursor has been moved.
The control switch of fhe_ present invention
satisfies the requirements above-mentiéned.

25



the cursor has been noved. The control switch of the present invention
satisfies the requirenents above-nentioned. 25 -2- 2. Description of the
prior art Japanese Utility Mdel Publication No. 59-25075 discloses a
control switch in which the operating l.gever can be swng and turned so
that any of different 5 states of electric conduction is provided
¢ependent on a position to which the operating lever is set. This control
switch may be used, for exanple, for setting any of states of electric
¢onduction where notors are to be reversely and forwardly rotated. Further,
this 10 control switch provides four different states of elec- tric
conduction and can therefore be used as a switch for controlling any of the

positions of fender mrrors
2. Description of the prior art

Japanese Utility Model Publication No. 59-25075
discloses a control -switch in which the operating
lever can be swung and turned so that any of different

5 states of electric conduction is provided dependent on-
a position to which the operating lever is set. This
cont;ol switch may be used, for example, for setting
any of states of electric conduction where motors are
to be reversely and fotwardly rotated. Further, this

10 control switch provides four different states of elec-
tric conduction and can therefore be used as a switch
for controlling any of the positions of fender mirrors
of a motor vehicle.

It may be considered to apply the control switch

15 discussed in the publication above-mentioned, to a
switch for controlling the moving direction of a point
indicated by the cursor on the monitor in a navigation
system. However, this control switch can provide only
four different states of conduction. Accordingly, when

20 such four different states of conduction are respec-
tively used for settiﬁg a point in X- and Y-axis di-
rections at the positive and nevative sides, it is not
possible to provide four different states of conduc-
tion for setting a point in diagonal directions at the

25 positive and negative sides. Further, this control



of é‘nnfor vehicle. It may be considered to apply the control switch 15

di scussed in the publication above-nentioned,
the noving direction of a point

navi gation system However, this controg_switch can provide only four
different states of conduction. Accordingly, when 20 such four different

states of conduction are respec- tively used for setting a point

i ndi cated by the cursor on the nonitor

in X-

to a switch for controlling

in a

and

Y-axis di- rections at the positive and nevative sides, it is not possible
to provide four different states of conduc- tion for setting a point
di agonal directions at the 25 positive and negative sides. Further,
-3- switch is not provided with a function of setting the
poi nt position to which the cursor has been noved on the nonitor.

this control
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switch is not provided with a function of setting the
point position to which the cursor has been moved on

the monitor.

Summary of the Invention

In view of the foregoing, the present invention
is proposed with the object of providing a control
switqh capable of providing a number of states of
electric conduction which could .never be obtained
merely by following the technology of the control
swﬁtch disclosed in Japanese Utility Model Publication
No. 59-25075.

It is another object of the present invention to
provide a controllswitch arranged such that, by swing-
ing and turning the operating lever, there can provide
not only four different states of electric conduction
in the X~ and Y-axis directions, but also four differ-

ent states of electric conduction in diagonal direc-

" tions.

It is a further object of the present invention
to provide a control switch having a very simple
structure.

It is still another object of the present inven-
tion to provide a control switch in which a switching

operation can be carried out.

in



5 Sunﬁary of the Invention In view of the foregoing, the present

i nvention is proposed with the object of providing a control switch capable
of providing a nunber of states of electric conduction which could never be
obtai ned 10 nerely by following the tdehnology of the control swtch

di scl osed in Japanese Utility Mdel Publication No. 59-25075. It is another
obj ect of the present invention to provide a control swtch arranged such

that, by swi ng- 15 ing and turning the operating |ever,

t here can provide

not only four different states of electric conduction in the X- and Y-axis
directions, but also four differ- ent states of electric conduction in
di agonal direc- tions. 20 |s a further object of the present

i nvention to provide gontr

S ruycture.

|
It is still another d—bj ect %f&flh ghh%?” BgﬁC%t i%on ‘il'be p?ng‘egﬁ% a*Zontrol

switch in whi cRed 3Wr @Y Yrovide a thin control switch.
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To achieve the objects above-mentioned, the pre-
sent invention provides a control switch comprising: a
base; a movable body disposed on the basé slidably in
all directions and normally biased toward a neutral
position of the base; an operating mechanism for

sliding the movable body in all directions; a first

-terminal -member disposed on the surface of the base

and having a terminal pattern which presents (i) an
electric insulating portion at the_denter portion of
the.first terminal member, (ii) a plurality of elec-
tric insulating portions around the center portion
above-mentioned at regular angular intervals and (iii)
a plurality of terminals as divided by the electric
insulating portions; a second terminal member disposed
on the surface of the base and having a terminal pat-
tern which presents (i) an electric insulating portion
at the center portion of the secdnd terminal member,
(ii) a plurality of electric insulating poftions
around the center portion above-mentioned at regular
angular intervals and (iii) a plurality of terminals
as divided by the electric insulating portions, the
terminal pattern being different in phase from the

terminal pattern of the first terminal member; a first



25  operation can be carried out. -4- 1t is a still further object of
the present in- vention to provide a thin control switch. To achieve the
obj ect s above-nentioned, the pre- sent invention provides a control swtch
conprising: a b base; a novabl e body-#isposed on the base slidably in
all directions and nornmally biased toward a neutral position of the base;
an operating nmechanismfor sliding the novable body in all directions; a
first term nal nenber disposed on the surface of the base 10 and having a
term-nal pattern which presents (i) an electric insulating portion at the
center portion-of the first termnal nenber, (ii) a plurality of elec- tric
I nsul ating portions around the center portion above-nentioned at regul ar

angular intervals and (iii 5 a plurality of terpginals as _divided by the
elgctric common t erné& dispgsed on 4he surPLce of the base, y

the first common terminal corresponding to the first
terminal member; a second common terminal disposed on

the surface of the base, the second common terminal

5 corresponding to the second terminal memﬁer; a first
movable contact-piéce member adapted to be set at (i)

a position where the first movable contact-piece mem-

ber extends over the electric insulating portion of

. the first terminal member aE the center portion there-

10 of and the first common-términal when the-movable body
is set to the neutral position, and (ii) a position
where the first movable contacE—piece member extends
over one of the terminals of the first terminal member

and the first common terminal when the movable body is

15" slided in a direction away from the neutral position;
and a second movable contact-piece member adapted to

be set at (i) a position where the second movable con-
tact—-piece member extends over the electric insulating
portioﬁ of the second terminal membe: at the center

20 portion thereof and the second common terminai when
the movable body is set to the neutral position, and

(ii) a position where the second movable contact-piece
member extendé over one of the terminals of the second
terminal member and the second common terminal when

25 the movable body is slided in a direction away from



i nsul ati'ng portions; a second terninal nenber disposed on the surface of
the base and having a termnal pat- tern which presents (i) an electric
insulating portion at the center portion of the second term nal nenber, 20
(ii) a wplurality of electric insulaténg portions around the center
portion above-nentioned at regular angular intervals and (iii) a plurality
of termnals as divided by the electric insulating portions, the term nal
pattern being different in phase fromthe 25 term nal pattern of the
first -termnal nenber; a first -5- common term nal disposed on the
surface of the base, the first common term nal corresponding to the first
Eerninalhnenber da second common term nal di sposed on the surface of the
hase, the seco co corresponding to the second termna
menber; a flrs'%1 a%o%?ﬁ&?lﬁPéce menber adap?ed to be set at (i)

Accordlng to the present invention, the first
.and second terminal members may be formed such that
each of the terminal patterns thereof presents four

5 terminals and five electric insulating pértions, and
that the terminal patterns may be different in phase
by 45° from each other. Further, the movable body may
be set to the neutral position on the base by the
:biasing forces of resilient members each comprising a

10 compression coiled spring.

According to the control switch having the ar-
rangement above-mentioned, .when the movable body is
set to the neutral position, (i) the first movable
contact-piece member is.set at a position where the

15 first movable contact-piece member extends over the
electric ihsulating portion of the first terminal mem-
ber at the center portion thereof and the first common
terminal, so that the first common terminal and the-
first terminal member are maintained in a state of

20 non-conduction, and (ii) the second movable cdntact-
piece member is set at a position where the second
movable contact-piece member extends over the electric
insulating portion of the second terminal member at
the center portion thereof and the second common ter-

25 minal, so that the second common terminal and the sec-



a positfon where the first novabl e contact-piece nem ber extends over the
electric insulating portion of the first term nal nenber at the center
portion there- 10 of and the first common term nal when the novabl e body
is set to the neutral position, and (iFJ-a position where the first
novabl e cont act - pi ece nenber extends over one of the termnals of the first
term nal nenber and the first common term nal when the novabl e body is 15
slided in a direction away fromthe neutral position; and a second novabl e
cont act - pi ece nenber adapted to be set at (i) a position where the second
novabl e con- tact-piece nmenber extends over the electric insulating portion
of the second term nal nenber at the center 20 portion thereof and t he
second conmmon ter.m nal 4; novabl e _bod et to t e neut

position, and PP CE*EEH %ﬁea{%emgéﬁgﬁ%% & & 888 member

ext ends over oggn@LcE? ehermnals of the second ternmnnal nenber and t he
second common termnal when 25 the novabl e body is slided in a direction

away from The terminal patterns of the first and second
terminal members are different iﬁ- phase from each

5 other. Accordingly, when the movable body-is slided on
the base by the operating mechanism, the first and
second movable contact-piece members are moved accord-

ing to a direction in which the movable body is
-slided. When the first movable contact-piece member is

10 set at a position where the first movable contact-
piece member extends over one of the terminals of the
first terminal member and the first common terminal,

the second movable contact-piece member is set at a
position where the second movable contact-piece member

15 extends over one of ﬁhe electric insulating portions
of the second terminal mehber and the second common
terminal. When the first movable contact-piece member

is set at a position where the first movable contact-
piece member extends over one of the electric insulat-

20 ing portions of the first terminal member aﬁd the
first common terminal, the second movable contact-
piece member is set at a position where the second
movable contact-piece member extends over one of the
terminals of the second terminal member and the second

25 common terminal. Accordingly, each of the states of



-6- the'neutral position. According to the present invention, the first
and second term nal nenbers nmay be forned such that each of the term na
patterns thereof presents four 5 termnals and five electric insulating
portions, and that the term nal patterm8-my be different in phase by 45
fromeach other. Further, the novable body nay be set to the neutral
position on the base by the biasing forces of resilient nenbers each
conprising a 10 conpression coiled spring. According to the control
switch having the ar- rangenent above-nentioned, when the novable body is
set to the neutral position, (i) the first novabl e contact-piece nenber is
set at a position where the 15 first novabl e contact-pi ece nenber extends

Ceor "ot o AL SR 4 dLied 9 TR 0 1
first common terminal to each of the terminals of the
first terminal member, can be used for moving the cur-
sor in each of the X~ and. Y-axis directions at the

| 5 positive and negative sides on the monitér, and each

of the states of electric conduction as obtained by

connecting the second common terminal to each of the

terminals of the second terminal member, can be used

.for moving the curs§r'iJ1 diagonal (upward-rightward

10 and downward-rightward) directions at the positive and

negative sides on the monitor. Thus, there can be pro-
vided eight different states of electric conduction.

Thus, the control switch according to the pre-

sent invention can advantageously provide a number of

15 different states of electric.ponduction readily and

securely. Further, in the present invention, ingenuity

is exercised only on the terminal patterns of the

first and second terminal mémbers. Further, only two

(first and second) movable contact-piece members are

20 used. Accordingly, the present invention is advahtage—

ous in that the structure is very simple and the num-

ber of required component elements such as the movable
contact-piece members is.not excessively increased.

According to the present invention, the operat-

25 ing mechanism may be formed by a spherical body and an



teriminal, so that the first comon ternmnal and the first terninal nenber

are mai nt ai ned

n a state of 20 non-conduction, and (ii) the second

novabl e contact- piece nenber is set at a position where the second novabl e

cont act - pi ece nmenber extends over the elegi+ic insulating portion of the

second tern na

ter- 25 m nal ,
term nal nenber
patterns of the

menber at the center portion thereof and the second common

so that the second common term nal and the sec- -7-

ond

are maintained in a state of non- conduction. The terni nal

first and second term nal nenbers are different in phase
fromeach 5 ot her. Accordingly, when the novable body is slided on the

base by the operating mechanism the first and second novable
cont act - pi ece nmenbers are noved accord- ing to a difectiagn in wfigy‘fhe
ody .

novabl e body is
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operating lever projecting from the spherica
Further, the spherical body may be held by a case-like
holding body disposed at the center portion of the
base such that the spherical body is rotatable and
slidable in the axial direction of the‘holding body.
Further, the holding body may have a switch having an
actuator adapted to be operated by the spherical body
when the spherical body is displaced in the axial di-
rection of the holding body.

According to the contfol switch having the ar-
rangement above-mentioned, by moving the operating le-
ver in the axial direction of the holding body, the
spherical body can operate the actuator of the switch
and the switch can be 5witdhed regardless of the posi-
tion to which the movable body is slided on the base.
Accordingly, when the control switch of the present
invention is used in a navigation system, there can be

rapidly and securely carried out with good maneuvera-

bility, (i) an operation of optionally moving a pointz

indicated by the cursor in any of the X-axis, Y-axis
and diagonal directions on the monitor, and (ii) an
operation of immediately setting the'point position to
which the cursor has been moved.

When the spherical body of the operating mecha-

nism is fitted in the holding body such that the sphe-



slided. "Wien the first movabl e cont act - pi ece nenber is 10 set at a

position where the first novable contact- piece nenber extends over one of

the termnals of the first termnal nenber and the first conmon term nal

t he second novabl e contact-piece nmenber 41p-set at a position where the

second novabl e cont act - pi ece nenber 15 extends over one of the electric

I nsul ating portions of the second term nal nenber and the second common

termnal. When the first novabl e contact-piece nenber is set at a position

where -the first novabl e contact- piece nenber extends over one of the

el ectric insulat- 20 ing portions of the first termnal nenber and the

first common term nal, t he second novabl e contact- piece nenber is set at

a position mhere.thg %Fcond novabl g cont act-pi ece mepber ext ends ngé one
t

of the terninal $*68% POV O r RENSC e Y thE &Yy n

termnal. ACCOEgEQQ%Xng eiggegf {Qe Egéu(¥%é§table on its own axis

regardless of the position to which the operating le-
ver has been moved. Accordingly, a variety of states
5 of conduction in the X-axis, Y-axis and.diagonal di-
rections can be disélayed on the operating lever. This

improves the maneuverability.

- Brief Description of the Drawings

10 Figure 1 is a plan view of a control switch ac-
cording to an embodiment of the present invention with
an upper cover removed;

Figure 2 is a section view taken along the line
II-II in Figure 1;

15 ' Figure 3 is a plan view of a box-shape body
having a base having two common terminals and two ter-
minal members;

Figure 4 is a section view taken along the line
IV-IV in Figure 1;

20 Figure 5 is a side view of the control switch
shown in Figure 1;

Figure 6 is a view illustrating portions of the
control switch in Figure 1 when a movable body is set
to a neutral position;

25 Figure 7 is a view illustrating portions of the



el ectri ¢ conduction as obtained by connecting the first common ternminal to
each of the termnals of the first term nal nenber, can be used for noving
the cur- sor in each of the X- and Y-axis directions at the 5 positive and
negative sides on the nmonitor, and each-Qfithe states of electric
conducti on as obtai ned by connecting the second common term nal to each of
the termnals of the second term nal nenber, can be ‘used for noving the
cursor in diagonal (upward-rightward 10 and downwar d- ri ght war d)
directions at the positive and negative sides on the nonitor. Thus, there
can be pro- vided eight different states of electric conduction. Thus, the
control switch according to the pre- sent invention can advant ageously

pr ovi de a nunber of 15 different states of electric conduction yeadily
and securely. FaPRREPL iswiteh piBsEAGUER cht FBRD itr’ftfenla?‘t’?bié Bosde 1%

pnly on the ternm pal _patterns of the first .and secand ferm nal ers.
Further, only t#ifefr 3P SRE LBUGH Wgﬁlg%&ﬁ} e—p‘#re%welnrér%gs aé% 20

used. According#xéuggelprgggnt i nvention is advant age-
14

Figure 8 is a view illustrating portions of the
5 control switch in Figure 1 when the movable body is
slided in a diagonal direction on the drawing plane of

Figure 1.

- Detailed Description of the Preferred Embodiment
10 As shown in Figs. 1 to 5, a control switch ac-
cording to an embodiment of the present invention has
a box-shape body 1, of which bottom wall also sexves
as a base 2 thch is square in plan elevation. Four
lateral walls 11 of the box-shape body 1 integfally
15 stand from the four sides of the base 2.
A holding body 3 integrally stands from the base
2 at the center portion thereof. The holding body 3
may be rectangular or circular in plan elevation as
far as the holding body 3 is made in the form of a
20 casing. In this embodiment, the holding body 3 is a
rectangular casing. As shown in Fig. 2, the holding
body 3 is provided at the upper part of the inside
thereof with an expanding portion 32 which projects
toward the inside of the holding body 3 from the outer

25 peripheral side thereof.. In the expanding portion 32,



ous’in that the structure is very sinple and the num ber of required
conponent el enents such as the novabl e contact-piece nenbers i s not
excessively increased. According to the present invention, the operat- 25

i ng mechani sm may be fornmed by a spheriedl2-body and an -9- operating

| ever projecting fromthe spherical body. Further, the spherical body may
be held by a case-like holding body di sposed at the center portion of the
base such that the spherical body is rotatable and 5 slidable in the
axial -direction of the holding body. Further, the hol di ng body nmay have a
swi tch having an actuator adapted to be operated by the spherical body when
the spherical body is displaced in the axial di- rection of the holding

gggzé-ﬁgntionedthgsgﬁ%gkggefﬁg %@ﬁg%%% ﬁéSM&fﬂkﬂgﬂﬂﬂgééfgafﬂ eREPEGEE!

is made in the form of a conical surface 33 which
flares in the upward direction, and the inner peri-
pheral surface of the lower part is made in the form
5 of a spherical surface 34 which smoothlf communicates
with the cylindrical wall surface of a through-hole 31

in the holding body 3.
An operating mechanism 4 has a spherical body 41
. and an operating lever 42. The spherical body 41 is
10 held in the through-hole 31 in therholding body 3 so
as to be slidable and displaceable in a predetermined
limited range in the axial direction of the holding
body 3. The operating lever 42 projects from the sphe-
rical body 41 in the upward direction of the holding
15 body 3. Thé diameter of the spherical body 41 is
greater than the smallest inner diameter of the ex-
panding portion 32. The spherical body 41 has a down-
wardly projecting portion 43 and a concaved spring
seat 44 therearound. The sphérical body 41 has a
20 transversely projecting portion 45. The transﬁersely
projecting portion 45 .is fitted in a slit-like engage-
ment hole 35 which is formed in the holding body 3 and
which extends in the axial direction thereof. The
transversely projecting portion 45 is slidable in the

25 hole 35 only in the axial direction of the holding



ver' in the axial direction of the hol di ng body, the spherical body can
operate the actuator of the switch and the switch can be sw tched

regardl ess of the posi- 15 tion to which the novabl e body is slided on

t he base. Accordingly, when the controligwitch of the present invention is
used in a navigation system there can be rapidly and securely carried out
W th good maneuvera- bility, (i) an operation of optionally noving a point
20 i ndicated by the cursor in any of the X-axis, Y-axis and diagonal

directions on the nonitor, and (ii) an operation of imrediately setting

the point position to which the cursor has been noved. Wien the spherical
body of the operating necha- 25 nismis fitted in the hol ding body such

t hat the sphe-

-10- rical body cannot be rotatable on its own axis,

operating | everbddy rbt rancending ofc i ERe odRragggment above-mentioned,

10
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the spherical body 41 is slidéble in the axial direc-
tion of the holding body 3 but is not rotatable on its
own axis in the holding body 3.

The base 2 is provided in the center portion
thereof with a concave 21. A switch 5 is fitted in and
held by the concave 21. As the switch 5, there is used

a key switch which uses an inverting plate also serv-

ing as a contact. A pushbutton 51 serving as an actu-

ator projects inside of the through-hole 31 in the

holding body 3. The pushbutton 51 is normally biased

in the projecting direction by the spring force of the
inverting plate. A compression coiled spring 6 is dis-
posed between the spring seat 44 of the spherical body
41 and the housing of the switch 5. The biasing force
of the compression coiled spriﬁg 6 slidably pushes the
surface of the spherical body 41 to the spherical sur-
face 34 of the expanding portion 32. Accordingly, the
épherical body 41 is.engaged with the expanding por-
tion 32. The compression coiled épring 6 may not be
used. Instead, provision may be made such that the
surface of the Spherical body 41 is slidably pushed to
the spherical surface 34 of the-éxpanding portion 32

by the spring force of the inverting plate of the

"switch 5, this spring force being exerted to the push-

t he



rebardTess of the position to which the operating |le- ver has been noved.

Accordingly,
di agonal di -

a variety of states 5 of conduction in the X-axis,
rections can be displayed on the operating | ever. This

I nproves the maneuverability. Brief Desga+ption of the Draw ngs 10

Figure 1 is a plan view of a contro

Y-axi s and

switch ac- cording to an enbodi nent of

the present invention with an upper cover renoved; Figure 2 is a section
view taken along the line Il-11 in Figure 1; 15 Figure 3 is a plan
vi ew of a box-shape body having a base having two comon term nals and two

ter- mnal nmenbers;

Figure 4 is a section view taken along the line IV-1V

in Figure 1; 20 Figure 5 is a side view of the control switch shown

in Figure 1
in Figure 1
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tion 43 of the spherical body 41. When the pushbutton
51 is pushed, the switch 5 is turned on. When the
pushbutton pushing force is released, tpe pushbutton
51 is reset so that the switch 5 is turned off. The
switch 5 has terminals 52.

A movable body 7 has a square top plate 71 and

lateral plates 72 downwardly extending from the four

-sides of the top plate 71, thus causing the movable

swi tch

body 7 to be made in the form of a box. The top piate

71 is provided in the center thereof with a through-
hole 73 having a wall surface 74 which is doWﬁwardly
outwardly inclined. The lateral plates 72 have projec-
tions 75 at the lower end surfaces at the corner por-
tions thereof. Such a movable body 7 is disposed on
the base 2 with the operating lever 42 axially slid-
ably fitted in the through-hole 73. When the movable
body 7 is slided on the base 2, the projections 75 are

also slided on the surface of the base 2, enabling the

‘movable body 7 to be smoothly slided.

As shown in Figs. 1 and 2, the top plate 71 of
the movable body 7 is provided in the center of each
of the four sides thereof with a concave 77 having a
spring seat 76. A spring receiving piece 78 is housed

in each concave 77. A compression coiled spring 79 is



to a neutral position; 25 Figure 7 is a viewillustrating portions
of the control switch in Figure 1 when the novable body is slided in the
upward direction on the drawi ng plane of Figure 1; and Figure 8 is a view
illustrating portions of the 5 control-yguitch in Figure 1 when the
novabl e body is slided in a diagonal direction on the draw ng plane of
Figure 1. Detailed Description of the Preferred Enbodi ment 10 . As
shown in Figs. 1to 5 a control switch ac- cording to an enbodi ment of
the present invention has a box-shape body 1, of which bottomwall also
serves as a base 2 which is square in plan elevation. Four lateral walls 11
of the box-shape body 1 integrally 15 stand fromthe four sides of the

base 2. A holding body 3 integrally stands fromthe base -
d:gsposgd bet:wegen egch spring receiving piece 78 and

each spring seat 76. The biasing forces of the com-
pression coiled springs 79 cause the spring receiving
pieces 78 to slidably come in contact with the lateral
5 walls 11 of the box-shape body 1. Accordingly, the
movable body 7 is normally biased toward the center
(neutral) position of the base 2 by the cooperation of

the four compression coiled springs 79.
As shown in Fig. 3, the base 2 is provided on
10 the surface-at one side thereof with a first terminal
member 8 and a first common terminal 8A, and is also
provided on the surface at the other side thereof with
a second terminal member 9 and a second common ter-
minal 9A. These terminal members 8, 9 and terminals
15 8A, O9A are embedded in the base 2 and flush with the
surface of the base 2. The first terminal member 8 has
an electric insulating portion 8l at the center por-
tion thereof, and four e;ectric insulating portions
82, 83, 84, 85 around the center portion thereof at
20 regular angular intervals of 90°. Thus, the firét ter-
minal member 8 has a terminal pattern presenting four
flat terminals 86, 87, 88, 89 as divided by these
electric insﬁlating portions 81 to 85. On the other
hand, the first common terminal 8A has one electric

25 insulating portion 80. The second terminal member 9



2 at the center portion thereof. The hol ding body 3 may be rectangul ar or
circular in plan elevation as far as the holding body 3 is nade in the form
of a 20 casing. In this enbodinent, the holding body 3 is a rectangular
casing. As shown in Fig. 2, the holdlng_p dy 3 is provided at the upper
part of the inside thereof with an expandlng portion 32 which projects
toward the inside of the holding body 3 fromthe outer 25 peri pheral side
thereof. In the expanding portion 32, -12- the inner peripheral surface
of the upper part thereof is nmade in the formof a conical surface 33 which
flares in the upward direction, and the inner peri- pheral surface of the
| ower part is made in the form5 of a spherical surface 34 which smothly
communi cates wWith the cylindrical wall surface of a through-hole 31 in the
hol di ng body 3has an electric insulating portion 91 at the center
portion thereof, and four electric insulating portions
92, 93, 94, 95 around the center portion thereof at.
regular angular intervals of 90°. Thus, the second
5 terminal member 9 has a terminal pattern presenting
four flat terminals 96, 97, 98, 99 as divided by these
electric insulating portions 91 to 95. On the other
hand, the first common terminal 9A has one electric
"insulating portion 90. The terminal pattern of the
10 first terminal member 8 is identical in arrangement
with that of the second terminal member 9. However,
the terminal pattern of the first terminal member 8 is
different in phase by 45° from that of the second ter-
minal member 9. In this embodiment, the electric in-
15 sulating portions 81 to 85 of the first terminal mem-
ber 8, the electric insulating portion 80 of the first
common terminal 8A, the electric insulating portions
91 to 95 of the second terminal member 9 and the elec-
tric insulating portion 90 of the second common ter-
20 minal 94, are formed by the base 2 molded with the use
of a synthetic resin excellent in electric insulating
properties. There are also disposed lead terminals
86a, 87a, 88a, 8%a, 96a, 97a, 98a, 99a, 80a, 90a.

A first movable contact-piece member 100 and a

25 second movable contact-piece member 200 (See Fig. 4



An‘opefating mechani sm 4 has a spherical body 41 and an operating.|ever 42.
body 41 is 10 held in the through-hole 31 in the hol ding
body 3 so as to be slidable and displaceable in a predetermned |imted

The spheri cal

range in the axial

direction of ‘the holdlwng body 3. The operating |ever 42

projects fromthe sphe- rical body 41 in the upward direction of the

hol ding 15 body 3.
the small est inner

The di anmeter of the spherical body 41 is greater than
di aneter of the ex- panding portion 32. The spheri cal

body ‘41 has a down- wardly projecting portion 43 and a concaved spring seat
44 t her ear ound.
portion 45. The transversely projecting portion 45 is fitted in a

slit-like enga
whi ch ext ends

AR

The spherical body 41 has a 20 transversely projecting

hol h is forned he -hol di_ng bod d
T8 ol B b ot SORe e 1Yo APRRERR 57 OFBEL | ng

portion 45 is gliglahliadd LHechn ofi9b6ic8 2ak¥rhY thFadal abzd'c;f%han of

t he hol di ng

movable body 7. As shown in Fig. 4, the first movable
contact-piecé member 100 has an attachment plate por-
tion 110, a pair of contact pieces 120, 130 extending
to both sides of the attachment plate portion 110, and
contacts 121, 131 respectively disposed at the ends of

the contact pieces 120, 130. The attachment plate por-

- tion 110 is attached to a concave portion 101 formed

10

in the center of the lateral plate 72 of the movable
body 7. As shown in Figs. 6 to 8, the pair of contact
pieces 120, 130 are so disposed as to extend over the

first terminal member 8 and the first common terminal

- 8A. The second movable contact-piece member 200 is not

15

20

25

shown in Fig. 4, but has the same arrangement as that

of the first movable contact-piece member 100 and is
so disposed as to extend over the second terminal mem-
ber 9 and the second common terminal 9A.

In Figs. 2, 4 and 5, a box-shape cover 10 has in
the top thereof a circular opening l0a. The opérating
lever 42 passes through this opening 1l0a. The cover 10
has lateral plate portions 1l0b in which engagement
holes 10c are respectively formed. The lateral plate
portions 10b are put, from above, on the box-shape

body 1 and the engagement holes 1l0c are respectively



-13- "body 3. According to the arrangenent above-nentioned, the spherical
body 41 is slidable in the axial direc- tion of the holding body 3 but is
not rotatable on its own axis in the holding body 3. 5 The base 2
is provided in the center portion therepg-with a concave 21. A switch 5 is
fitted in and held by the concave 21. As the switch 5, there is used a key
swi tch which uses an inverting plate also serv- ing as a contact. A
pushbutton 51 serving as an actu- 10 ator projects inside of the

t hrough-hole 31 in the holding body 3. The pushbutton 51 is normally biased
in the projecting direction by the spring force of the inverting plate. A
conpression coiled spring 6 is dis- posed between the spring seat 44 of the
spherical body 15 41 and the housing of the switch_ 5. The biasing force
of the conpre&9GISSDi Wéﬂhsp?’i"i@g%m%ﬂ‘gdéﬁ%ﬂmtﬁ ¢ sof f 4t oPo¥Re

spheri cal. body it adie P |G« SHipobfREn 8! Bhe! 5vEXP2E7509,REE! O
of a metallic plate subjected to bending or punching.
Accordingly, when the cover 10 is fit;ed onto the

5 box-shape body 1, the cover 10 does not become bulky.
This advantageously. makes the control switch in a thin
and compact design.

According to the control switch having the ar-

‘rangement above-mentioned, when the movable body 7 is

10 set at the neutral position on the base 2 as shown in
Figs. 1, 2 and 4, one contact 121 of the first movable
contact-piece member 10d comes in.contact with the
electric insulating portion 81 of the first tefminal

- member 8 at the center porﬁion thereof, and the other

15 contact 131 comes in contact with the electric insu-
lating portion 80 of the first common terminal 8A, as
shown in Fig. 6. Also as shown in Fig. 6, one contact

221 of the second movable contact-piece member 200
comes in contact with the electric insulating portion

20 91 of the second terminal member 9 at the center por~

. tion thereof, and the other contact 231 comes in con-
tact with the electric insulating portion 90 of the
second common terminal 9A. Accordingly, when the mova-
ble body 7 is set at the neutral position, the first

25 common terminal 8A and the second common terminal 9A



spheri ¢al body 41 is engaged with the expanding por- 20 tion 32. The
conpression coiled spring 6 may not be used. |Instead, provision may be
made such that the surface of the spherical body 41 is slidably pushed to

t he spherical surface 34 of the expandiag-portion 32 by the spring force of
the inverting plate of the 25 switch 5, this spring force being exerted
to the push- -14- button 51 comng in contact with the projecting por-
tion 43 of the spherical body 41. Wen the pushbutton 51 is pushed, the
switeh 5 is turned on. Wen the pushbutton pushing force is rel eased, the
pushbutton 5 51 is reset so that the switch 5 is turned off. The switch
5 has term nal s 52 A novabl e body 7 has a square top plate 71 and | ateral .

pl ates 72 downward extendlng from_the four sides of the top ‘Elate 71,
t hus causi ng t Mee 1ne as electrically non-conducti with

respect to the terminals of the first and second ter-
minal members 8, 9. Such a state of non-conduction is
maintained by the fact that the contact 121 comes in
5 contact with the electric insulating portion 81 of the
first terminal member 8 and that the contact 221 comes
in contact with the electric insulating portion 91 of
the second terminal member 9. Accordingly, the elec-
-tric insulating portions 80, 90 of the first and sec-
10 ond common terminals 8A, 9A may not be disposed. How-
ever, when the first and second common terminals 8a,
9A have such electric insulating portions 80, 90, re-
spectively, this improves the reliability of main:ain-

ing the state of non-conduction. |
15 When the operating lever 42 is swung to slide
the movable body 7 in a direction away from the neu-
tral position, for example, in the upward direction on
the drawing plane of Fig. 1, the one contact 121 and
the other contact 131 of the first movable contact-
20 piece member 100 get on and come in contact with the
terminal 89 of the first terminal member 8 and the
first common terminal 8A, respectively, as shown in
Fig. 7. Accordingly, the first common terminal 8A and
the terminal 89 of the first terminal member 8 are

25 electrically conducted with each other by the first



10" body 7 to be made in the formof a box. The top plate 71 i s provided
in the center thereof with a through- hole 73 having a wall surface 74
which is dowwardly outwardly inclined. The |ateral plates 72 have projec-
tions 75 at the | ower end surfaces at tdgg<orner por- 15 tions thereof.
Such a novable body 7 is disposed on the base 2 with the operating | ever 42
axially slid- ably fitted in the through-hole 73. Wen the novabl e body 7
is slided on the base 2, the projections 75 are also slided on the surface
of the base 2, enabling the 20 novabl e body 7 to be snoothly slided. As
shown in Figs. .1 and 2, the top plate 71 of the novable body 7 is provided
in the center of each of the four sides thereof with a concave 77 having a
spring seat 76. A spring receiving piece 78 is_housed 25 i n each concave

77. conpres?PUﬁQ%ﬁI?RP%?ﬁ?d@1?Qe yembepu;oo. However, the one

contact 221 of the second movable contact-piece member .
200 comes in contact with the electrié insulating por-
‘tion 95 of the second terminal member 9. Accordingly,
5 the second common terminal 9A is maintained as non-
conductive with respect to the terminals 86 to 89 of
the second terminal member 9. Accordingly( when the
‘movable body 7 is slided vertically or transversely on
" the drawing plane of Fig. 1, the one contact 121 of
10 the first ﬁovable contact-éiece member 100 comes in
contact with one of the four terminals 86 to 89 of the
first terminal member 8} the other contact 131 comes
in contact with the first commbn terminal 8A, and the
one contact 221 of the second movable contact-piece
15 member 200 comes in contact with one of the four elec-
tric insulating portions 92 to 95 of the second ter-
minal member‘9.
When the movable body 7 is slided in an diagonal
direction, e.g., in an upward-rightward direction on
20 the drawing plane of Fig. 1, the one contact 221 and
the other contact 231 of the second movable contact-
piece member 200 get on and come in contact with the
terminal 98 of the second terminal member 9 and the
second common terminal 9A, respectively, as shown in

25 Fig. 8. Accordingly, the second common terminal 9A and



di sposéd between each spring receiving piece 78 -and each spring seat 76.
The biasing forces of the com pression coiled springs 79 cause the spring
receiving pieces 78 to slidably conme in contact with the |lateral 5 walls
11 of the box-shape body 1. Accordinglkgl- the novable body 7 is nornmally
bi ased toward the center (neutral) position of the base 2 by the
cooperation of the four conpression coiled springs 79. As shown in Fig. 3,
the base 2 is provided on 10 the surface at one side thereof with a first
termnal menber 8 and a first common termnal 8A, and is also provided on
the surface at the other side thereof with a second term nal nenber 9 and a
second common ter- mnal 9A. These term nal nenbers 8 9 and termnals 15
8A, O9A are enbedded in the base 2 and flush with the surface of the base
2. The first tet%i ReF™iBRler®® Afs the e?%%‘??‘iictleﬁg‘&lnétll METREE i 8n &L at the

t -t t.h d f | ect t 82, .83,
B4 85 around § fcé#?%ilqso%?mga%t oef ottt S50 Gir Y akbe AR val s
of 90[err]. Tmﬁkaﬂﬂg Bﬁﬁgckgﬁlece member 200. However, the one

contact 121 of the first movable contact-piece member
5 100 comes in contact with the electric insulating por-
tion 85 of the first terminal member 8. Accordingly,
the first common-terminal 8A is maintained as non-con-
ductive with respect to the terminals 86 to 89 of the
"first terminal member 8. Accordingly, when the movable
10 body 7 is slided in a diégonal direction on the draw-
ing plane of Fig. 1, the one contact 221 of the second
movable contact-piece member 200 comes in contact with
one of the four terminals 96 to 99 of the second ter-
minal member 9, the other contact 231 comes in contact
15 with the second common terminal 92, and the one con-
tact 121 of the first movable contact-piece member 100
comes in contact with one of the four electric in-
sulating portions 82 to 85 of the first terminal mem-

ber 8.

. 20 Accordingly, (i) the pair of terminals 86, 88 of
the first terminal member 8 which are opposite to each
other in the transverse direction, may be used for
providing states of conduction in the X-axis direction
at the positive and negative sides, (ii) the pair of

25 terminals 87, 89 opposite to each other in the verti-



m nal nmember 8 has a terminal pattern presenting four flat ternminals 86,
87, 88, 89 as divided by these electric insulating portions 81 to 85. (On
t he other hand, the first common term nal 8A has one electric 25

i nsul ating portion 80. The second teraAppal nenber 9 -16- has an
electric insulating portion 91 at the center portion thereof, and four
electric insulating portions 92, 93, 94, 95 around the center portion

t hereof at regular angular intervals of 90. Thus, the second 5 term nal
menber 9 has a termnal pattern presenting four flat termnals 96, 97, 98,
99 as divided by these electric insulating portions 91 to 95. On the other
hand, the first comon term nal 9A has one electric insulating portion 90.
The term nal pattern of the 10 first termnal nepber 8 is identical in

arrangenentquq}tqﬁﬁe?ﬁqumpé%d%%du?%?nfﬂﬁlPﬁ@ﬁﬁ@?“@,Stﬂ6ﬁ€v8F,°°n“

duction in the Y-axis direction at the positive and

negative sides, (iii) the'pair of lower left terminal

96 and upper right terminal 98 of the second terminal

5 member 9 may be used for providing states of conduc-

tion in the upward-rightward diagonal diregtion at the

the positive and negative sides, and (iv) thé pair of

the upper left terminal 99 and the lower right termi-

‘'nal 97 may be used for providing states of conduction

10_ in the downward-rightward diagonél direction at the-

pqsitive énd negative sides. Thus, there can be ob-
tained eight different states of conduction.

When the operating lever 42 is turned along the

periphery of the circular opening l1l0a in the cover 10,

15 the one contact 121 of the first movable contact-piece

member 100 and the one contact 221 of the second mo-

vable contact-piece member 200 are turned along cir-

cular passages of rotation 100a, 200a, respectively,

shown in Figs. 7 and 8, aﬁd succeésively come in con-

20 tact with the terminals 86 to 89 and the terminals 96

‘to.99, respectively. At this time, the other contact

131 of the first movable contact-piece member 100 and

the other contact 231 of the second movable contact-

piece member 200 are turned along circular passages of

25 rotation 100A, 200A, respectively, shown in Figs. 7



thé tefminal pattern of the first terminal menber 8 is different in phase
by 45[err] fromthat of the second ter- minal nenber 9. In this enbodi nent,
the electric in- 15 sulating portions 81 to 85 of the first term nal nmem
ber 8, the electric insulating portion83-of the first common termnal 8A,
the electric insulating portions 91 to 95 of the second term nal nenber 9
and the elec- tric insulating portion 90 of the second common ter- 20

m nal 9A, are formed by the base 2 nolded with the use of a synthetic resin
excellent in electric insulating properti es. There are al so di sposed | ead
termnal s 86a,. 87a, 88a, 89a, 96a, 97a, 98a, 99a, 80a, 90a. A first novable
cont act - pi ece nenber 100 and a 25 second novabl e cont act - pi ece nenber 200
(See Fig. 4 -17- and Figs. 6-to 8) are respectiveky di sposed at the
under si des of 2m@ 8ppowhide| kher sthpracesatarte LiHe and 231 remain in

contact with the first common terminal 8A and the sec-
ond common terminal 9A, respectively. Accordingly, the
eight different states of conductién above-mentioned
5 can be successively switched. Since the opening 1l0a in
the cover 10 is circular, the operating lever 42 can
be smoothly turned. Further, the transversely project-
ing portion 45 of the spherical body 41 in the oper-
"ating mechanism 4 is engaged with the engagement hole
10 portion 35 in the holding body 3. This prevents each
of the operating lever 42 and the spherical body 41
from being rotated on its own axis in the the holding
body 3. Accordingly, a variety of states of conduction
in the X-axis, Y-axis and diagonal directions can be

15 displayed on the operating lever 42.

When the operating lever 42 is pushed down to
push down the spherical body 41 inside of the holding
body 3, the pushbutton Si of the switch 5 is pushed by
the projecting portion 43 of the spherical body 4l1..

20 This causes the switch 5 to be turned on. When the op-
erating lever pushing forcing is released, the switch
5 is turned off.

The control switch having the arrangement a-

bove-mentioned may be used as a controller in a navi-

25 gation system for a motor vehicle. In such a case,



novabl & body 7. As shown in Fig. 4, the first novabl e contact-pi ece nenber
100 has an attachnent plate por- 5 tion 110, a pair of contact pieces
120, 130 extending to both sides of the attachnent plate portion 110, and
contacts 121, 131 respectively disposed2dt the ends of the contact pieces
120, 130. The attachnent plate por- tion 110 is attached to a concave
portion 101 formed 10 in the center of the lateral plate 72 of the
novabl e body 7. As shown in Figs. 6 to 8, the pair of contact pieces 120,
130 are so disposed as to extend over the first term nal nenber 8 and the
first common term nal 8A. The second novabl e contact-pi ece nenber 200 is
not 15 showmn in Fig. 4, but has the sane arrangenent as that of the

first novabl e contact-pi ece nepber 100 and.is,so disposed as to extend over
the second terfithl th€m°B%’Fa§lﬁﬂd %%Vee%eg(?ndlﬁorﬁmfqu ePHi N X8 | R Fi gs.

oo a5, REREIIRESRNER DY D oo STCGARPRRECEET 4B BEIAY 7T
cover 10 has |@hallaPl@l € PPLLLOBEsERY 0B UL ANORPE TR the time
when the point is moved to a desired position, the op-
5 erating lever 42 can be pushéd down. This causes the
switch 5 to be turned'on, so that the point position
can be set.
In this embodiment, each of the first terminal
-member 8 and the second terminal member 9 has four
19 terminals. Within the.scope of the present invention,
the number of the terminals in each of the first and
second terminal members 8, 9 may be threé, two or
greater than four. Further, the operating mechanism 4
which is of the lever type in the embodiment, may be

15 so arranged as to be of the type using a slide knob.

ot a AR



hb$e§ 1Cc are respectively formed. The lateral plate portions 1Cb are put,
from above, on the box-shape-25 body 1 and the engagenent holes 1Cc are

respectively -18- engaged w th engagenent projections 12 of the box-
shape body 1. In ;hls enbodi nent, the coggr 10 is nade of a netallic plate
subj ected to bendi ng or.”punchi ng. Accordingly, when t'he cover 10 is

fitted onto the 5 box- shape body 1, the cover 10 doés

Thi s advantageously makes the control switch in a thin admuwﬂﬂﬁmum"mt
According to the control switch having the ar- rangenent above-kenti ohed,
when the novable body 7 is 10 set at the neutral position on the base 2
as shown in Figs. 1, 2 and 4, one contact 121 of the first novable
contact - pi ece nenber. 100 conmes in contact with the electric insulating
portion 81 of {weatiisgtClaimefaps:

| 1. A control switch comprising:
a base;

5 a movable body disposed on said base slidably
thereon in all directions and normally biased toward a
neutral bosition of said base;

an operating mechanism for sliding said movable.

- body in all directions; |
10 a first terminal member disposed on tﬁe surface
of said base and having a terminal pattern which pre-
sents (i) an electric inéulating portion at the center
portion of said first terminal member, (ii) a plural-

ity of electric insulating portions around said center

15 portion at regular angular intervals and (iii) a plu-

rality of terminals as divided by said electric in-
sulating portions; |

a second terminal member disposed on said sur-
face of said base and having a terminal pattern which

20 presents (i) an electric insulating portion ét the

center portion of said second terminal member, (ii) a
plurality of electric insulatiné portions around said
center portion at regular angular intervals and (iii)
a plurality of terminals as divided by said electric

25 insulating portions, said terminal pattern being dif-



iEmber 8 at the center portion thereof, and the other 15 contact 131
cones in contact with the electric insu- lating portion 80 of the first
common termnal 8A, as shown in Fig. 6. Also as shawn in Fig. 6, one
contact 221 of the second novabl e cont acd6-pi ece menber—200 comes in contact
with the electric insulating portion 20 91 of the second term nal mwember

9 at the center por- tion thereof, and the other conhajwmﬂ

tact with the electric insulating portion 90 of the se mimﬁ"mm
9A. Accordingly, when the nova- ble body 7 is set at ‘the néutﬁal"po&tﬂ on,
the first 25 common term nal 8A and the second conmon term nal 9A -19-

are muintai ned as electrically non-conductive with respect to the termnals
of the first and second ter- mnal nmenbers 8, 9. Such a state of

non- conduct i onfPEeREi ntthi REASEy FReMf &a1q hEErphBaloRaktedD 1 ofonsidn

first terminal member;

a first common terminal disposed on said surface

of said base, said first common terminal corresponding
5 to said first terminal member;

a second common terminal disposed on said sur-
face of said base, said second common terminal corres-
ponding to said second terminal member;

a first movab;é contact-piece member adapted to

10 be set at (i) a position where said first movable con-
tact-piece member extends over said electric insulat-
ing portion of said first terminal member at said cen-
ter portion thereof and said first common terminai
when said mbvable.body is set to said neutral posi-

15 tion, and (ii) a position where said first movable
contact-piece member extends over one of said termi-
nals of said first terminal member and said first com-
mon terminal when said movable body 4is slided in a
direction away from said neutral position; and

20 a second movable contact-piece member adapted to
be set at (i) a position where said second movable
contact-piece member extends over said electric in-
sulating portion of said second terminal member at
said_ center  portion thereof and said second common

25  terminal when said movable body is set to said neutral

* This Sheet Has Been Rei
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57contact with the electric insulating portion 81 of the first termnal
nmenber 8 and that the contact 221 cones in contact with the electric

i nsul ating portion 91 of the second term nal nenber 9. Accordingly, t he

el ec- tric insulating portions 80, 90 afzthe first and sec- ond comon
termnals 8A, 9A may not be di sposed. How ever, when—the- f—l—rst—and—second

common term nals 8A, 9A have such electric insulatlng re-
spectively, this inproves the reliability of nmintainp- mulﬁma!mﬂﬂéﬂ
non- conduction. 15 Wien the operating |ever 42

the novable body 7 in a direction away fromthe neu- tral position, for
exanple, in the upward direction on the drawing plane of Fig. 1, the one
contact 121 and the, ot her contact 131 of the first novabl e contact- 20

pi ece nember’ 1395b5%°6n af@dcdid )i @ PofRiddonivhete &3kt HerAnNBINRYaT he
first term nal mber nd.the first c erm nal 8A, tively, as
shown in Fig. ygAﬁEBFﬁFﬁgPﬁethé‘ ee‘cf‘rﬁ‘?é# tBfSH (Rhe é?igaﬁg"‘fh‘éelf erm nal
89 of the f'rsﬁiﬁ§i§18§|sgﬁgp%%é%ﬁawierminal member and said second

common terminal when said movable body is élided in a

5 direction away from said neutral position.

2. A control switch ac'cording to Claim 1, where-
in the movable body is normally biased to the neutral
-position of the base by the biasing forces of resili-

10 ent members.

3. A control switch according to Claim 2, where-
in
the base is formed by the. bottom ‘v(rall of a box-
15 shape body and is sqﬁare in plan elevation,
the movable body is square in plan elevation,
and
the resilient members and spring receiving
pieces are dlsposed between (i) the four sides of said
20 movable body disposed on said base inside of said
box-shape body and (ii) the four lateral walls of said
box-shape body which respectively stand from the four
sides of said base, said resilient members comprising
compression coiled springs, said spring receiving

25 pieces slidably coming in contact with said lateral



25 el ectrically conducted with each other by the first -20- novabl e
cont act - pi ece nenber 100. However, the one contact 221 of the second
novabl e cont act - pi ece nenber 200 cones in contact with the electric

i nsul ating por- tion 95 of the second tema nal nenber 9. Accordingly, 5

the second common term nal 9A is maintai ned as non- conductive with respect
to the terninals 86 to 89 of the second terninal nenber 9. Accordingly,
when the novable body 7 is slided vertically or transversely on the draw ng
pl ane of Fig. 1, the one contact 121 of 10 the first novable
cont act - pi ece nmenber 100 cones in contact wth one of the four termnals 86
to 89 of the first term nal nenber 8, the other cont

contact with the first comon termnal 8A and the on Wmmﬂﬁﬂ IH“‘the
second novabl #3bif F - HrEGPIX-ShARRHEPAYE0 comes in €0Nt Aot wnt one of
the four elec-

4. A control switch according to Claim 1, where-
in the first and second movable contact-piece members

5 are disposed at the movable body.

5. A control switch éccording to Claim 1, where-
in the neutral position of the movable body on the
‘base refers to the center position of said base.

10

6. A control switch.according to Claim 1, where-
in

‘the terminal pattern of the first terminal mem-
ber presents (i) an electric.insuléting portion dis-

15 posed at the center portion of said first terminal
member, (ii) four electric insulating portions dis-
poésed around said cehter portion at regular angular
intervals of 90° and (iii) four terminals as divided
by said electric insulating portions, and

20 the tefminal pattern of the second terminal mem-
ber presents (i) an electric insulating portion dis-
posed at the center portion of said second Eerminal
member, - (ii) four electric insulating portions dis-
posed around said center portion at regular angular

25 intervals of 90° and (iii) four terminals as divided



tric insulating portions 92 to 95 of the second ter- mn
the novable body 7 is slided in an diagonal direction,
upwar d-rightward direction on 20 t he draw ng pl ane of
contact 221 and the other contact 231 ofz¢be second novabte—econtact- piece
menber 200 get on and cone in contact with the tern1na
termnal nmenber 9 and the second common ternnal res
in 25 Fig. 8. Accordingly, the second common tern1na|

al

e.g.,

Fi g.

menber 9. Wen
in an
1, the one

f t he second

T

termnal 98 of the second term nal nmenber 9 are electrically condlict &d Wi th

each other by the second novabl e contact-pi ece nenber 200. However,

one contact 121 of the first novable contact-piece menber 5 (
contact with the electri.c |nsulat|n%'por- tion 85 of the first term nal
menber 8. AccoPdi i@ electric insu

10

15

20

25

ating portions.

7. A control switch according to Claim 1, where-

in the terminal pattern of the first terminal member

is different in phase by 45° from the terminal pattern

of the second terminal member.

8. A control switch according to Claim 7, where-

"in each of the first and second common terminals is

provided -at one portion thereof with an electric in-

sulating portion.

9. A control switch according to Claim 1, where-
in

the operating mechanism has a spherical body and
an operating lever projecting from said spherical
body, |

said spherical body is held by a case-like hold-
ing bbdy disposed at the center portion of the base
such that said spherical body is rotatable and displa-
ceable in the axial direction of éaid holding body,
and

said holding member has a switch having an
actuator adapted to be operated by said spherical body

when said spherical body is displaced in the axial

t he

100 cones in



the first common termnal 8A is nmintained as non-con- ductive wth respect
to the termnals 86 to 89 of the first termnal nenber 8. Accordingly, when
t he novable 10 body 7 is slided in a diagonal direction on the draw ing
pl ane of Fig. 1, the one contact 221 ot3phe second novabl e contact - pi ece
menber 200 cones in contact with one of the four termnals 96 to 99 of the
second ter- mnal menber 9, the other contact 231 cones in contact 15

with the second common term nal 9A, and the one con- tact 121 of the first
novabl e cont act - pi ece nenber 100 cones in contact with one of the four
electric in- sulating portions 82 to 85 of the first te mﬂﬂmmum& ,m
20 Accordingly, (i) the pair of termnals 86, 88

term nal nmenber 8 whjch are opposite to each other in the transvetsé *
direction, nedipRCEiey @%rsﬁigvhﬂiﬁ§n9t5?8§-of conduction in the X-axis
direction at the positive and negative sides, (ii) the pair of 25
termnals 87, 89 opposite to each other in the verti-

10. A control switch according to Claim 9,
wherein the spherical body of the operating mechanism
5 'is fitted in the holding body such that said spherical

body is not rotatable on its own axis.

11. A control switch laccording to Claim 9,
-wherein |
10 | the spherical body of the operating mechanism
has a transversely projecting portion, and
said transversely projecting'portion is fitted
in a slit-like engagement hole'formed in the holding
body,
15 " said #lit—like engagement hole extending in the
axial difecéion of said holding body,
said transversely projecting portion being
slidable only in said axial direction of said holding
body.
20
12. A control switch according to Claim 9,
wherein
a cover is put on the box-shape body,
said cover being formed by subjecting a metallic

25 plate to machining,



-22- cal direction my be used for providing states of con- duction in the
Y-axis direction at the positive and negative sides, (iii) the pair of

| ower left termnal 96 and upper right term nal 98 of the second terminal 5
menber 9 may be used for providing stat83%-of conduc- -t+en.in the

upwar d-ri ghtward di agonal direction at the the positive_ and negéTTVE“s+des
and (iv) the pair of the upper left termnal 99 and t ﬂ Mm m -
nal 97 may be used for providing states of conduction ’"m[' 7’2’
downwar d-ri ght ward di agonal direction at the positive and nebat?ve Sizdes.
Thus, there can be ob- tained eight different states of conduction. Wen

the operating lever 42 is turned along the periphery of the circular
opening 1Ca in the cov t he one contac 21 of the flrst vabl e

cont act - pi ece nmenmber® gﬁ’gefrhehSXé‘n@on?ac‘fl%‘ii% tcf%e%ler&%ncfhrﬁ) U9l e
ConFaCt p'eCewﬂ&%“?nﬂ%googﬁ%QEﬂﬂgxhé¢QPgd?'Ehe operating mechanism

passes.

13. A control switch substantially as herein
described with reference to and as illustrated in the

accompanying drawings.

//

il




Ny [ 2]

cul ai - .passages of rotation 100a, 200a, respectively, shown in Figs. 7 and
8, and successively cone in con- 20 tact with the termnals 86 to 89 and
the termnals 96 to 99, respectively. At this tinme, the other contact 131
of the first novable contact-piece nmenmber 100 and the other contact 231 of
t he second novabl e contact- piece nmenber 200 are turned al ong circul ar
passages of 25 rotati on 100A, 200A, lréépectlvely shown in Figs. 7
-23- and 8, while the other contacts 131 and 231 remmin in contact with the
first common term nal 8A and the sec- ond comon term nal 9A, respectively.
Accordingly, the eight different states of conduction above-nentioned 5
can be successively switched. Since the opening 10a in the cover 10 is
circular, the operating |ever 42 can be snoothly turned. Further, the
transversely project- ing portion 45 of the spherlcal body 41 in the oper-

Fig.

89a—~j
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b

86a—

1




e e

e

-*ating mechanism4 is engaged with the engagenent hole 10 portion 35 in
the holding body 3. This prevents each of the operating |lever 42 and the
-spherical body 41 frombeing rotated on its own axis in the the hol ding
body 3. Accordingly, a variety of states of conduction in the X-axis,
Y-axi s and di agonal directions can be 15 di spl ayed on the operating |ever
42. When the operating lever 42 is pus2¥8 down to push down the spherical
body 41 inside of the holding body 3, the pushbutton 51 of the switch 5 is
pushed by the projecting portion 43 of the spherical body 41. 20 Thi s
causes the swtch 5 to be turned on. Wen the op-- erating | ever pushing
forcing is released, the switch 5 is turned off. The control swtch having
t he arrangenent a- bove-nenti oned may be_usegz?s a controller in a navi- 25
gation systemfor a notor vehicle. InFEygg_ case,
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-24- when the operating lever 42 is swng or turned, a point indicated by
the cursor on the nonitor is noved vertically, transversely or diagonally.
At the time when the point is noved to a desired position, the op- 5
erating |l ever 42 can be pushed down. This causes the switch 5 to be turned
on, so that the point position can be g§gg. In this enbodinment, each of the
first termnal nenber 8 and the second term nal nenber 9 has four 10
terminals. Wthin the scope of the present invention, the nunber of the
termnals in each of the first and second term nal nenbers 8 9 nay be
three, two or greater than four. Further, the operating nechanism 4 which
Is of the lever type in the enbodi nent, may be 15 so arranged as to be of

the type using a slide knob. - 25-
Fig.3
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VWhat is Clainmed is: 1. A control switch conprising: a base; 5 a
nmovabl e body di sposed on said base slidably thereon in all directions and
normal |y biased toward a neutral position of said base; an operating
mechani sm for sliding said novable body in all directions; 10 a
first termnal nenber disposed on the surface of said base and having a
term nal pattern which pre- sents (igygan electric insulating portion at the
center portion of said first term nal nenber, (ii) a plural- ity of

el ectric insulating portions around said center 15 portion at regular
angul ar intervals and (iii) a plu- rality of term nals as divided by said
electric in- sulating portions; a second term nal nenber disposed on said
sur- face of said base and having a termnal pattern which 20 presents
(i) an electric insulating portion at the center portion of said second

term nal nmenber, (ii) a )
-' Fig.4
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plurality of electric insulating portions around said center portion at
regul ar angular intervals and (iii) a plurality of term nals as divided by
said electric 25 insulating portions, said termnal pattern being dif-
Substitute sheet - 19 Decenber 1997 -26 - ferent in phase fromsaid
termnal pattern of said first termnal nenber; a first common term na

di sposed on said surface of said basesmaid first common term nal
corresponding to said first termnal nmenber; a second conmon term na

di sposed on said surface of said base, said second commbn 5 term na
corresponding to said second term nal nenber; a first novabl e contact-piece
menber adapted to be set at (i) a position where said first novable
cont act - pi ece nenber extends over said electric insulating portion of said
first term nal menber at said center poriljion thereof and an electrically
insulating or an electrically non-insul |pg p@tion of said first conmon
term nal when said novable body is set to sald~10 neutral position, and
(ii) a position where said first novabl e contact-pi ece nenber extends over
one of said termnals of said first term nal nenber and said first conmon
term nal when

it

l|,]'

862~ I s0a




'sai d novabl e body is slided in a direction away from said neutral position;
and a second novabl e contact-piece nmenber adapted to be set at (i) a

posi tion where said second novabl e cont act - pi ece nenber extends over said
electric insulating portion of said 15 second term nal nenber at said
center portion thereof and an electrically insulating or an electrically
non-insul ating portion of said seco% common term nal when said novabl e
body is set to said neutral -27- ggsition, and (ii) a position where
sai d second nova- bl e contact-pi ece nenber extends over one of said ter-

m nats of said second term nal nmenber and said second conmon term nal when
said novable body is slided in a5 direction away from said neutral
position. 2. A control switch according to Caim1l, where- in the novable
body is normally biased to the neutral position of the base by the biasing
forces of .resili- 10 ent nmenbers. BF:T oéfyol switch according to Caim
2, where- Qj-

.__-
—
—_
s




in the base is formed by the. bottomwall of a box- 15 shape body and is
square in plan elevation, the novable body is square in plan el evation, and
the resilient menbers and spring receiving pieces are di sposed between (i)
the four sides of said 20 novabl e body di sposed on said base inside of
sai d box-shape body and (ii) the four lateral walls of said box-shape body
whi'ch respectively stand fromthe four sides of said base, said resilient
menbers conprising conpression coiled ®®ings, said spring receiving
25 pi eces slidably coming in contact with said | ateral -28- walls of
sai d box-shape body. 4. A control swtch according to Caim1l, where- in
the first and second novabl e cont act - pi ece nenbers

) l
200 200A 9A




5 : are disposed at the novable body. 5. A control swtch according to
Claim1, where- in the neutral position of the novable body on the base
refers to the center position of said base. 10 6. A control swtch
according to Claim1l, where- in the termnal pattern of the first term na
mem ber presents (i) an electric insulating portion dis- 15 posed at the
center portion of said first term nal B#8ber, (ii) four electric

i nsul ating portions dis- posed around said center portion at regular
angul ar intervals of 90 and (iii) four termnals as divided by said

el ectric insulating portions, and 20 the termnal pattern of the
second termnal nmem ber presents (i) an electric insulating portion dis-
posed at the center portion of said second term nal menber, (ii) four

el ectric insulating portions dis- posed around said center portion at

regular angular 25 intervals of 90[err] and (iii) four termnals as
di vi ded ﬁjlgl ég
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-29- by said electric insulating portions. 7. A control swtch according to
Claiml, where- in the termnal pattern of the first termnal nenber 5 S
different in phase by 45[err] fromthe term nal pattern of the second
termnal nmenber. 8. A control switch according to Claim7, where- in each
of the first and second common termnals is 10 provi ded at one portion
thereof with an electric in- sulating portion. 9. A control switch
according to Claim1l, where- in 15 t he operating mechani sm has a
spherical body afPshraglrafitie PLgelopwbPecting from said spherical
body, said spherical body is held by a case-like hold- ing body di sposed at
the center portion_ of the base

Title of the Invention

Control Switch

The control switch according to the present in-
vention proﬁides different states of electric conduc-
tion and may be used for setting a point indicated by
the cursor on a monitor in a navigation sysﬁem. The
control switch comprises (i) two terminal members 8, 9
each having.four terminals 86 to 89, 96 to 99, and
(ii) common terminals 8A, 9A respectively corfespond-
ing to the terminal members 8, 9. The terminal member
8 is different in phase from the terminal member 9.
When the common terminal 8A and the terminal member 8
are short-circuited by a movable contact-piece membef
100, the common terminal 9A and the termiﬁal member 9
ére in a state of non-conduction. When the common'terQ
minal 9A and the terminal membef 9 are short-circuited
by a movable contact~piece member 200, the common ter-

minal 8A and the terminal member 8 are in a state of

non-conduction.
This Sheet Has Been. Reilaced
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20 “such that said spherical body is rotatable and displa- ceable in the
axial direction of said holding body, and said hol'ding nenber has a switch
havi ng an actuator adapted to be operated by said spheriReplagasagntoSheeyhen
sai d spherical body is displaced in the axial -30- direction of said
hol di ng body. 10. A control switch according to Caimgg € ein the
spherical body of the operating nmechanism5 Is fitted in the*hol di ng body

such that said sp ' bady . t Lot le on its own axis. 11. A
LECALEOAY ek MR

control switch ‘according erein 10 t he spherica
body of the operating nmechanismhas a transversely projecting portion, and

sai d transversel Y jiaie G4 Neh @bkl Qe gn ! 1 1100 |

Control Swiktch

The control switch according to the present in-
vention pro#ides differeht states of electric conduc-
tion and may be used for setting a point indicated by
the'cursor on a.monitor in a_navigation system. The

" control switch comprises (i) two terminal members 8, 9
each having'four terminals 86 to 839, 96 to 99, and
(ii) common terminals 8a, 9A respectively correspond-
ing to the terminal members 8, 9. The terminal member
8 is different in phase from the termiﬁal member 9..
When the common' terminal 8A and the terminal member 8
are short-circuited by a movable contact-piece-membe£'
100, the common terminal 9A and the terminal member -9
ére in a state of non-conduction. When the common ter-
minal 9A and the terminal mgﬂbe? 9 are short-circuited
by a movable contact-piece member 200, the common ter-
minal 8A and the terminal member 8 are in a state of

non-conduction.

Please note that Fig. 3 should axxnpaqytheaﬂstnmﬁ:wheq;mblnﬂmd.



in ayslit-like engagement hole formed in the holding body, 15 sai d
slit-1ike engagenent hole extending in the axial direction of said holding
body, "said transversely projecting portion being slidable only in said
axial direction of said holding body. 20 12Substitute sbeetsvmﬁclﬂemgedﬂﬁ@ﬁ 0
Claim9, wherein a cover is put on the box-shape body, said cover being
formed by subjecting a netallic 25 pl ate to machi ni ng, '

-26-

ferent in phase from said terminal pattern of said first terminal member;

a first common terminal disposed on said surface of said base, said first common

 terminal corresponding to said first terminal member; _

a second common terminal disposed on said surface of said base, said second common

5 terminal correspondmg to said second terminal member;

a first movable contact-piece member adapted to be set at (i) a position where said first
movable contact-piece member extends over said electric insulating portion of said first
terminal member at said center portion thereof and an electrically insulating or an electrically
non-insulating portion of said first common terminal when said movable body is set to said

10 neutral position, and'(ii) a position where said first movable contact-piece member extends
over one of said terminals of said first terminal member and said first common terminal when
said movable body is slided in a direction away from said neutral position; and

~a second movable contact-piece member adapted to be set at (i) a position where said
second movable contact-piece member extends over said electric insulating portion of said

15 second terminal member at said center portion thereof and an electrically insulating or an
.elecu-ically non-insulating portion of said second common terminal when said movable body
is set to said neutral ' '



N
L
o ¥

-3 i_Substitute sheet - 19 December 1997

said cover having a circular opening through

which the operating lever of the operating mechanism

passes.



