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1 VI BRATI LE DRI VER S SEAT The invention relates to a vi bratlle driver'

seat / to keep a driver alert an Pr&
d"Mﬁer fromdozing during driving. A variety of apparatus h en
prpposed to keep a driver alert and prevent a driver of autohobiles and t he

Tkke, .from dozi ng:% ng dr| ving. - - ®such apparatus,usually conprise a
'sensor for -

" The invention relates to a vibratile _
driver’s saat to keep a driver alert

and prevexft_ & Qriver from dbzing during driving.

A variety of apparatus have been proposed to keep a driver
alert and pravent a driver of automobiles and the like, from dozing

- during d;-i\rifxé. Such apparatus usually comprise a sensor for
' 'sensing that a driver has stéfte.& to doze and means for wakening a
driver by receiving a signal from the senser. For example, thei'e
is a sensor which senses that a driver has started to doze by
sensing the number of times the driver nods per unit time or the
time for leaniﬁq one’s head forward, and the like, because a driver
nods when the driver starts to doze, and sends a éignal o means
for alerting thé driver. Also, there are means for alerting a
drivér which aperates by receiving the signal, and alerting tha
driver by producmg a loud sound :.n the driVer's ear or ears.
Therefore, accord:.ng to this apparatus, if a driver starts to doze,
the sensor senses that the _dr:.ver's head is leaning forward, and

actuates the means for alerting or wakenming the driver.

’ HoweVer, bec_ause the above mentioned apparatus operates oniy

after a driverl has started to doze off, the driver may lose
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sensisng that a driver has started to doze and neans for wakening a driver
by receiving a signal fromthe sensor. For exanple, there is a sensor
‘ﬁthh senses that a driver has started to doze by sensing the nunber of
;tlnes the driver nods per unit ti or the time for |eaning one's head
ferward, and the |iR& because a dfiver nods when the drivet starts to
doze, and sends a signal to neans for alerting the driver. Al so, there are

nmeans for alerting a drlver whi ch operates by rece|V|ng t he signal, and
alertlng t he

concentration, due to drowsiness, when the driver has stai'ted to
doze, to such a degree that the means for alerting and wakening the
driver may not be effective.

Accbﬁdinqu,'the present invention can provide

‘apparatus for preventing a driver from dozing off by vibrating the

seat.

The presé‘nt )

invention provides a vibratile ' ériver’s seat and
means for vibrating such driver’s seat and means for controlling
the on~off of Such maeans for vibrating the driver’s seat.

As a result of a series of studies a.f apiaaratus to effectively
prevent dozing duilng driving, the inventors have discovered that
it is too late to prevent accidents vhen a driver is waken through
a sensor that senses a driver has started to doze. The inventor
has discovered that, if a driver’s seat is always being vibrated,.
the driver remairs alert, does not doze off and,-..as a re’sult,- tr?.ffic_

accidents caused by dozing during driving can be completely
prevented.

The invention will be more fully described and will be better
understood from the following deseriptiom, taken with the appended
drawings, in which:
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driver by producing a loud sound in the driver's ear or ears. Therefore,

.according to this apparatus, if a driver starts to doze, the sensor senses
wfhat the driver's head is |eaning forward, and actuates the neans for
,alertlng or wakening the driver. However, because the above nentioned

appar atus operates only after a- drlver has started to doze off, the driver
may | ose :

Fig. 1 is a side view of one embodiment of the present
invenfiqn:

Fig. 2 is a top plan view of the apparatus of Fig. 1 with the
driver’s seat removed;.
| - Fig. 3 is a side schematic view of an autemobile incorporating
the invention of Fig. 1;

Fig. 4 is a vertical sectional view of the vibrator of the one
embodiment;

Fig. § is an enlarged. view, partly in section, of the
- apparatus of Fig. 1; '

| Fig. 6 is a top view of the driver’s seat and the control

panel for control of the apparatus of Pig. 1;

Fig. 7 is a rear view of the apparatus of Fig. 6;

Flg. 8 is a side view, simjlar to fig. 1, but showing another
embodiment of the invention; _

Fig. 9 is a front view, partly in section, of the vibrator
arrangement of the embodiment of Fig. 8;

Fig. 10 is a Slde view, simllar to Fig. 8, but showing a still
further embodiment of the invention;

Fig, 11 is a frent view, partly in section of the embodiment
of Fig. 10; '

Fig. 12 is a side view, similar to Fig. 10, showing yet
another embodiment;

Fig. 13 is a rear view of the embodiment in Pig. 12,

Fig. 14 is a side view, partly in section, of satill yet
another embodiment; '
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2 concentration, due to drowsiness, when the driver has started to doze, to
such a degree that the nmeans for aIertlng and wakeni ng the driver may not
¢Pe effective. Accordingly, the present i nventi'on can provi de

apparatus for preventing a drlver fromdozing off by vibrating the seat.

-

”

Pig. 15 is a rear. view of the embodiment of Fig. 14;

Fié-. 16 is a side view, Iiartly in section, of still a further
embodiment, of the invention; ' |

~ Fig. 17 is a side view, partly in éection, of the embodiment

of Fig. 16, with the apparatus in a different position;

Fig. 18 is a side _vie_w; partly in section, of a further still
embodiment, similar to Fig. 16;

Fig. 19 is a side view of the apparatus of Fig. 18 with such
apparatus in a diﬂferent position; e

Fig. 20 is a side view, partly in section, of still another
embodiment of the invention;

Fig. 21 is a side view, similar to Fig. 20, but with the
apparatus in a different position; and .

¥ig. 22 is a side diagraymatic view, of a still further

: embodiment of the apparatus of the inveantion.

The following are detailed descriptions of the various
embodiments._ '

Figure 1 shows a side view of the first embodiment of the
invention, has a ;struature for vibrating a driver’s seat 1 bya
motor 10 installed on the undersids of the driver’s seat wherein
the vibration is transmitted to the drivers seat 1 when vibration
motor 10 is activated. Driver’s seat 1 is mounted on bae:e 2 and,
as best shown in Figure 2, is attached te base 2 by angle fasteners
3 shaped like an L, and vit_liich face each other, at a positioix toward
the front and a rear end o-._t: base 2. Stationary plates la, are

fixed, by bolte 4, om the radial outward slants of said support
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The present invention provides a vibratile driver's seat and
- neans for vibrating such driver's seat and neans for controlling. the

-’on{off of such neans for vibrating the driver's seat.

series of studies of apparatus to effectively prevent dozing during

difi.vi ng,

the inventors have discovered that it is too |ate to prevent

acci dents when a driver is waken through a sensor that senses a driver
started to doze. The |nventor

boa:fds 3 at the front end and i_:he rear end of the base of éeat 1.

The other side of éupport boards 3 are welded on the upper side of

_base 2. 'Vihration_motar 10 is fixed with bolts 5§ on the underside

of base 2., Rotation axis ;Oa of wvibration motor 10, extends
horizontal in right and left direction, as viewed from the front of
the driver’s seat 1 and from the' front of automcbile 15 shown in
Figure 3. As shown in Figure 4, eccentric loads 13, comprising
fixed load 13a and an adjustahle load 10, are installed on cpposite

ends 10b of rotation axis 10a; the direction of rotation being

indicated by an arrow i.n Figure 1 of vibration motor 10. The

~ centrifugal force caused by ececentric loads 13. rotating at the

opposite ends of rotation axis 10a, -causes base 2, and seat 1
mounted thexeon, to vibrate. In Pigure 4, 10c¢ is a stator core and
104 is a rotor core of vibration motor 16 which is an electric
motor. B |

Base 2, supporting seat 1 is elastically supported by its
corner, Fig. 2, oh bed 6. Bed 6 is fixed on the floor 16 of an
-automobile 15, Fig. 3. Hollow rectangular barrel frames 7, Figs.
1 and 2, comprising of frame bodieg 7a and 7b, Pig. 5, are welded

together on the front and rear on the uppersxde of bed 6, and

spring supports 8 are installed on the right and left, Fig., 1 and .

5, front ang rear, Flg. 2, of the_upperéide of rectangular barrel
frames 7. Spring supports 8 each comprise a disc type bottom parts
8a, suppori parts 8b inétalléd-on the middle of the uppeféide of
diso type bottom parts 8a, and passenger 8c '_penetréting both bottom
parts 8a and support parts 8b. Bottom parts 8a Are fixed on the
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has di scovered that, if a driver's seat is always being vibrated,. the
qriver remains. alert does not doze off and, .as a result, traffic

" accidents caused by d02|ng during driving can be conpletely prevented. The
|nvent|on will be nore fully described and will be better understood from
the followi ng description, taken with the appended draw ngs, in which:

upperside of rectahg_‘ular barrels 7 with screws 9. Support pérts 8b
are engaged, from fhe oﬁtsiﬁe’, wvith springs 11. Bolts -12 are
inserted through each passage 8c. Each bolt 12 is inserted from
the upperside into eachh bolt hole 2a, en base seat 2. The nut
sorew part of eéch bolt 12 is fixed such as by welding on the
ceiling of each rectangular barrel 7 before the frame bodies 7a, 7b
are welded. Thus, the undéxside of the base 2 for installation of
seat 1 is elastically suspanded on the upper end of springs 11,
. In an autamobile 15, FJ.g. 3, as shown in Figures 6 and 7, a
controller console panel 14 is set up on the right side, facz.ng
forward, of thea driver’s seat 1. On console panel 14, power-on
switch 14a, power~off switdh_i4h, operation switch l4¢, fregquency
handle 14d, enabling the speed and the number of vibration
freguency of vibration motorslo-to be varied and set at a desired
fregquency, and a timer l4e, for setting timer for start-up and
stopping of vibration motor 10 and seat vibration caused thereby,
are arranged. | cdntroller consale panel 14 also contains an
inverter (not shown) so that an electric current from a battery 17
ingtalled in tpé'frént part bf an automobile 15 is converted into
alternating current for supply to the vibration metor 10. In this
first embodiment, the apparatué can prévide the driver’s seat,
whose wmaximum unlqéd is 100 kgs., with 20 Hz in the number of
~ vibration frequency and 15 mm of the amplitude of the vibration for -

vibrating the driver’s éeat_l_np—down and back-forth.

When the dr_iv"erl f_e'e_.:l's_ drowsiness com:.ng en the driver can tuxn

on power—on—switch l4a and thén turn on operation-switch lic so
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3 Fig. 1is a side view of one enbodi ment of the present invention; Fig. 2
iz a top plan view of the apparatus of Fig. 1 with the driver's seat
renoved; Fig. 3 is a side schematic view of an autonobile incorporating

ko

that vibration motoxr 10 operates, generates vibration and such
vibration is transmitted through base 2 to driver’s seat 1 thrdugh
support boards 3 and stationary plate la to driver’s seat 1 and
driver’s seat 1 vibrates on springs 1i. The vibrating driver seat
1 keep the driver alert and wards off dozing during driving.

In Figs. 8 and 9, a inodificatien of the embodiment of Figs., 1-
7 is shown and will now be'described. In this second embodiment,
a pulley 26 is set up on the underside of the bage 2, Vibration
motor 10 is fixed by bolts 23 on the ‘underside seat base 2 and
pulley base 22. Rubber vibration insulators 24, covering bolts 23
are fixed betwean the upperside of support 10b of vibration motor
10 and the underside of pulley base 22. Rotation shaft 25, on
which pulley 26 is mounted, is installed borizontally between left
wall 22a and right wall 22b of pulley base 22, under driver’s seat
1 and is connected by belt. 21 to pulley 20 mounted on rotation
shaft 10a vibration motor 10. Suﬁport parte 27, Fig. 8, are set up
on the bed 6, whereby the driver’s seat is elast:.cally suspended
through rubhar_ vibration insulators 28.- Parts, except for those
described above, are the same as those in the first embodiment and
the same numbering is adopted. In Figure 9, 29 and 30 are
baarings. .

According .to this second empbodiment:, vibration generated by
vibration motor 10 is transmitted majnly "chrough. pulley 20 ‘near on
shaft 10a of motor 10 and belt 21 to the pulley 26 near to the

driver's geat. 1 and, furthermore + from pulley 26 under seat base 2,
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the i.nvention of Fig. 1; Fig. 4 is a vertical sectional view of the
¢ brator of the one enbodinent; Fig. 5 is an enlarged view, partly in

~section,

of the apparatus of Fig. 1; Fig. 6 is a top view of the driver's

seat and the control panel for control of the apparatus of Fig. 1; Fig. 7
is a rear view of: the apparatus of F|g 6;

through rotation shaft 25 to the base 2 for the driver’s éea.t 1,

and s0 on.

Rubber vibration insulators 24 on the part receiving pulley
22, receiving vibration motor 10, reduce .troubles caused by
vibration. | .

Figs. 10 and 11 show a thu:d embodiment of the invention
similar to the first and second embod:.ments. In such third
embodiment, a motor 32 is installed on the underside of the pari:
receiving the pulley 22 and an eccentric load 34 is fixed en
rotation shaft 33 supperted for rotation on walls 22a (left) afu;d
22b (right) of pulley base 22. The other parts in the embodiment
are the same d@s those of the second embodiment and the same
numbering is adopted. '

Agecording to this third embodiment, when the rotation of- the
motor 32a is transmitted through rotation shaft 32a of motor 32,
pulley 20 and iielt 21 to pulley 26 and rotation shaft 33, eccentric
load 34 on rotation 'shaf‘i:. 33 vibrates and such vibration is
transmitﬁed to base 2 of driver’s seat 1, In this third
embodiment, motor 32, itself, does not vibrate and the durability
of the motor 32 is drastica'l_ly improved.

In the above first through third ewmbodiments, the rotational
axes of the vibration metor: and pulley shafts extend transverse the
direction of travel of the vehicle 15, Fig. 3. However, this is
not intended és’ limiting in scopée and alse each of them can be

installed in the same direction as the direetion of travel of the
vehicle 15. '
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Fig. .8 is a side view, simlar to Fig. 1, but show ng another. enbodi nent
~qof the invention; Fig. 9'is a front view, partly in section, of the
vi pbrator arrangenment of -the enbodinent of Fig. 8 Fig. lois a side view,

simlar to Fig. 8 but showing a still further enbodi nent of the invention;
Fi'g. 11 is a front view, partly in section of the enbodi ment-of Fig. 10;

Also, in the ahm)e_ first through third embodiments, a bed 6 is
fixed on the floor 16 of vehicle 15. This, also is intended not as
limiting in scope apd the base 6 may be fixed on the floor 16
slidahly in back~forth directions.

Figs. 12 and 23 show a fourth embodiment of the invention. In
such fourth embodiment, a U~shaped flat spring 42 is installed .
between a driver’s seat 1 and a base 38 .and an electroFmagnet 43 is
connected to one of the ends 42a and 42b of tfxe flat spring 42,
while a permanent magnet 44 is connecéed t¢ the other of. the end
42a and 42b. Vibration of sp'ring 42 is generated by sending
electrical current into electro-magnet 43 and such vibration is
transmitted to the driver’s seat 1 so that the driver’s seét 1l
vibrates. In detail r @R upper vibrating body 40 is fixed undex the
driver’s seat 1 and a concave part 40a is formed in the middle on
the underside of said vibrating body 40. And also, the lower
vibrating body 41 is fixed. ‘on the upperside of said base 38 by
holts 47 and a rubber vihratmn insulator 48, which covers bolts
47, is fixed between the upperside of the base 38 and.the underside
of lower vibrating body 41. A concave part 4la is formed in the'
middle on the upperside of_-.vibrating body 41. A U-shaped flat
spring 42 is mounted between concave parts ‘40a and 4la. Height-
adjustable bolt 39, is adjustable to £ix the height of base 38 on |
the floox 16 of automobile 15, Fig. 3.

' The underside of lower bar 42a bf flat spring 42 is welded to
the bottom face of concave ilpart 41a of lower vibrating body 421,

while the upperside of upper bar 42b of flat spring 42 is welded on

9 —
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Fig..12 is a side view, simlar to Fig. 10, showi ng yet another enbodi rrenf;
Flg 13 is a rear view of the enbodinent in Fig. 12; Fig. 14 is a side
VI ew, partly in section, of still yet another enbodinent;

- L ”
w . .

the upperside of concave part 40a of upper vibrating bedy 40. 2an
electro-magnet 43 having a fixed iron core 46 weuld with coil 45,
is fixed on the u’ppersi_de of lower bar 42a of flat spring 42, while
a moving iron core 44 is fixed on the underside of the upper bax
. 42b. Support board 48 is fixed on the side part of lower vibrating
part 41 by a bolt 49. Controller 50 is fixed on support board 48
by a bolt 51. Controller 50 contains an inverter, same as in the .
above Example 1, -anii also electré.c current adjustable handle 5ia,
and the like, and. eentroilinq alt_ernatinq eurrent supplied to coil
11, are installed on cohsole pane)l set up in the rear sids of
controller 50. |
| aAs shoi«m in Figure 13, lower vibrating body 41 and upper
vibrating body 40 are connected, at opposite right and lert sides,
by flat spring 52. Thus, the upper part of flat spring 52 is fixed
on -the upper stay 55, fixed on said upper vibrating body 40 by
bolts 54, while the lower part of flat spring 52 is fixed on the
lower stay 58, fixed on the lower vibrating body 41 by bolts. 57.
In such a fixed state, flat spring 52 is tilted toward the rear, as
shown in a chain line of Figure 12, so that it works to set
resonance frequency. In the third embodiment, 100 kgs. foxr a seat
m_aximum load, 20Hz for nmqber of vilbration fréquency and 15wmm
vibration for amp;itude (vertical vibration of the driver’s seat 1
 such that its vibratioa is a little tilted backward direction) are
given to the dariver’s seat i.
In the fourth emhedimen{:,. if a driver feels drowsiness coming

on, the driver can turn on pdwgar-—on switch and then operate an

10
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4 Fig. 15 is a rear view of the enbodinment of Fig. 14; Fig. 16 is a side
vjew partly in section, of still a further enbodi nent, of the invention;
Fig. 17 is a side view, partly in section, of the embodi ment of Fig. 16,
W|th the apparatus in a different position; Fig. 18 is a side view, partly
i section, of a further still embodi ment, simlar to Fig. 16;

electric current adjustable handle 5la, installed ‘on a éansole
panel, 20 that suitable alternating current is sent to a coil 45 of
electro~magnet 43. Because magnetic flux is generated on fixed
iron core 46 of the electro-magnet 43, moving iron core 44 ‘is
attracted toward fixed :'.ronl core 46 and the rear part of upper
vibration body 40 is tilted downward. When the altermating current
hecomés zero, the attracting force becomes zero and at the moving
iron core 44 is returmed to the original posi:tion by elastiec stress
of flat spring 432. In addition, both flat springs 42 installed
between opposite sides of lower vibrating body 41 (left) and said
upper iribrating body 40 (right) establish resonance frequency
trailing the movement of upper vikration body 40. ‘Thus, lower
vibrating body 41 and upper vibt;ting body 40 vibrate vertically
(in a direction tilted backward a little), and sf:ch vibration is
transmitted, through upper vibrating body 40, to the driver’s seat
1. A driver seated in the driver’s seé‘c 1 .is kept alert by the
vikration of the driver’s seat and is not liable to doze off during
driving. .

Fig. 14 and 15 show a fifth ecmbodiment. In the fifth
embodiment, a groove 41b is formed on the bottom face of the
coxicave part 41a of lower vibration body 41 and the lower end of
conpression coil epring 60 is positione‘d in groove 41b and fixed.
Groove 40b is formed on the upperside of the concave part 40a of
upper vibration boady 46, and the upper end of said comp:ession coil
spring' 60 is positioned in groove 40b and fived. Electro-magnet 23

is fixed on the bottom face of concave part 4la of lower vibration

11 ———
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Fig. .19 is a side view of the apparatus of Fig. 18 with such apparatus in a
different position; Fig. 20 is a side view, partly in section, of stil

anot her enbodi nent of the invention;, Fig. 21 is a side view, S|n1Iar to
Flg 20, but wth the apparatus in a different position; and Fig. 22 is a
sitde diagrammatic view, of a still further enbodi nent of the apparatus of

t he inventi on.

body 43 inside ot:compressiongcoil spring 60. Moving iron &ore 44
.is fixed on the upperside of the.concaﬁe part 40a of the lower
vibration body 40 iﬁside the compression coil spring 60. 2As shown
in figure 15, lower vibration body 41 and upper vibration body 40
are connected with flat spring 61 at.its opposite right and left
ends of body 41. One end of flat spring 61 is fixed by a.bolt 6§
on a lower stay 64 fixed on lower vibration bedy 41 by a bolt €3,
wvhile the other end is fixed on the uﬁpgr stay 67, fixed on upper
vibration body 40 by bolt 66. Flat-spring €1, in such a fixed
state and in a horizontal position, aus shown by a chain line of
Figure 14, operates so as to set resonance frequency. In this
£ifth embodiment, mainly, a vertical vibration is given to the
driver’s seat. The other parts, except for the above, are the same
as those of the fourth embodiment and the sane numbermg is
adopted.

In the above fourth and fifth embodiments, elactro-magnet 43
is used for the lower v1hration body 41 and a moving iron core 44
is used for the upper ‘vibration body 40. This, however, is
intended not as limiting in scope and it is possible that electro~ '
nagnet 44 is used for the upper vibration hedy 40 and a moving iron
core 44 can be used for tha iower vibratibn body 41.

In the sixth embodimeﬁt.of Fig. 16, a preumatic cylinder
vibrates driver's:seat‘l. A pneumatic cyliader 70, having an upper
wall 713, has a rod 72 passing through in red hole 71b, fo;med on
the middle part of an upperside 71a of cylinder body 71. The
driver’s seat 1 is fixed on the 'upper end of vod .’72, while piston
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The f.ol l owi ng are detail ed descriptions of the various enbodi nents. Figure

1. shows a side view of the first enbodi nrent of the invention,

has a

structure for vibrating a driver's seat 1 by a notor 10 installed on the
“underside of the driver's seat wherein the vibration is transnmtted to the
diiver's seat 1 when vibration notor 10 is activated. Driver’s seat 1 is
nmount ed on base 2 and, as best shown in Figure 2, is attached to base 2 by

angl e fasteners

73 is fixed on the lower end. Piston 73 is slidable, vertically,

in cylinder chamber 74, the piston dividing c¢ylinder chamber 74

into an upper chamber 75 and a lewer chamber 76. A spring 77 is

arranged between the concave part of the upper side 7la of cylinder

body 71 and the cohcave part of the upperside of the piston 73, and

piston 73 is pressed downwafd' by enerqy of piston 73. A line 78 is

extended from lower chamber 76 and comnected to a channel control

va.lve 80.

In channel contrel valve 80, a valve rod 82 is arranged

slidably inside a casing 81 and an iron core, or permanent magnet

83, is installed at the left end ¢of the valve rod 82.

A maximum

diameter part 82a is. formed in valve rod 82, dividing the casing 81

into two parts, a right chamber 84 and a left chamber 85.

Blectro~

magnet 88 is fixed on a part of the housing of control valve 80 to

the right from the left end by a definite distance on the chamber

85, vhile air-supply line 88, extended from a compressor 87, is

connected to chamber 85. Spring 89 is positioned in right chamber

84 and valve rod 82 is pressed toward the left, Fig. 16, by energy

of the spring 89. A passage 90 to atmesphere, leads from right

chambEr ’84-

Electro-magnet 86 is electrically connected, through an:;

inverter, with a battery 17 of an automobile 15 such as in the

fourth ewbodiment. And an on-off switch for vibration, which

controls the supply of electricity +to electro-magnet 86, is

arranged on a console panel 18 of an automobila 15, Fig. 3. When

13
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3 shaped |ike an L, and which face each other, at a position toward the

fygont and a rear end of base 2. Stationary plates 1a, are fixed, by bolts
4, on the radial outward slants of said support 5 boards 3 at the front
.end and the rear end of the base of seat 1. )

[

'

the switch for vibration is pushed, the eiectro—magnat.' 86 is
charged with alternating current. _

In this embodiment, as shown in Fig. 16, in normal condition
the vibration switch is not pushed and electro-magnet 86 is not
charged with electricity and magnetic force is not generated in the
electro-magnet 86. The valve rod 82 is pushed to the left Sy
elastic energy of spring 89 and contacts the leftside of a casing
81, whérein the maximum diameter part 82a of valve rod 82 is
positioned between the connected line 78 and air supply line 88.
Thereby, connected line 78 and atmosphere passage 90 are connectad
through the righ{: chamber 84, whilé the commﬁnication of a line 78
and air supply line 88 are cut off by the maximum diameter paxrt
82a. Therefore, the air of lewer chamber 76 is connected to the
atmosphere so that piston 73 is pressed _downward to dovnside of the
cylinder 71 by elastic é.nergy ‘of the spring 89 and the drivex’s
seat 1 is supported by the upper wall 7ia of cylinder body 71. In
this case, the air from .a cbmpressor body 87 is released to the-
atmosphere outside by the compressor body 87, itself, or means for
releasing air, which is arranged in the air supply line 88 (not
shown in Figures). |

When a. driver feels drowsiness coming on during driving and
the driver pushes on a switch for vibration, electro-magnet 86 :.s'
not charged with alternating electricity._ At that time, magnetic
force is generated in said electro-magnet intermittently in'a shert
pitch, wherein iron core 83 is attracted toward the position where

electro-magnet 86 is 1nstalled » That is toward the right, Fig., 16.

14
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The ot her side of support boards 3 are wel ded on the upper side of base 2.
\jbration notor 10 is fixed with bolts 5 on the underside of base 2.

Rot ati on axis 10a of Vibration notor 10, extends horizontal in right and
left direction, as viewed fromthe front of the driver's seat 1 and from
the front of autonobile 15 shown in Figure 3. As shown in Eigure 4,
eccentric loads 13, conprising fixed | oad 13a and an adjustable | oad 10,

are installed on opposite ends |ob of rotation axis 10a, the direction of
rotation being

Therefore, the valve rod 82 moves against elastic force of the
spring 89, and, as shown in Figure 17, the communication of the
line 78 and the passage to atmosphere 90 is cut off by maximum
diameter part 82a and line 78 and the passage to air supply line 88
are connected thfough chamber 85. Alr, at aix pressuyre of 3 ~
Bkgs) is force-feeded from compressor 87 into a lower chamber 76.
- Piston 73 (the area receiving the pressure is 20cm®) rises and the
driver’s seat 1 rises together. In the condition that magnetic
force is.not generated in electro-magnet 86, as mentioned in the
above, because line 78 and the passage to atmosphere 90 are
connected, the air in the lower chamber 76 is connected with the
outside atmosphere, ¥ig. 16, the piston 73 is pressed downward by
the energy of th_e spring 77 and also the drivér’s seat lowers. The
| raising and lowering of the driver’s seat 1, like this repeats
while the switch fér vibration is pressed. In this way, if a
driver feels drowsiness; the driver can vibrate the driver’s seat
1 by repeating rise and fall of such driver’s seat by operating the
- switch for v:.bration installed in the control panel 18. Therefore,
the driver rema;ns_alert, does not doze off during driﬁing, and
traffic accidents caused by dozing during driving can be prevented..
In the sevenﬁh enbodiment of the invention s'}.xown' in Fig. 18,
neans for releasing air from compressor 87 into the atmosphere
outside is installed in the channel control valve 21. This means
that in the channel control valve 91 of this embodiment, as shown
in Figure 18, the maximum diameter parts of 92a and 92b of valve

rod 92, are formed at the definite Adistance between them in the

15
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i ndi cated by an arrow in Figure 1 of vibration notor 10. The centrifugal
force caused by eccentric |oads 13, rotating at the opposite ends of
rotation axis 10a, causes base 2, and seat 1 nounted thereon, to vibrate.
In Figure 4, 10c is a stator core and 10d is a rotor core of vibration
métor 10 which is an electric notor. Base 2, supporting seat-1 is

el astically supported by its corner, Fig. 2, on bed 6. Bed 6 is fixed on
the floor 16 of an

valve rod 92, whereby the casing 93 is divided, respectively, into
a right chamber 95, a middle chamber 96 and a left chamber $7.
Also, a line for releasing force feed air 94 is arranged in the
casing 93, whose end opens to the cutside of the automobile through
a hole (not shown in Figures) formed in the floor 16 of the
automobile 15, Fig. 3, into the atmosphere outside. The other
parts, except for these parts, are the same as those of the above
Example 6 and the same number:.ng is adopted.

According to the seventh emhadxment, the connected line 78 and
the air supply line 88 are connected through the middle chamber 96 -
when magnetic force iz generated in electro-magnet 86, as shown in
Figure 18. The connected line 78 and the line for the passage to
the atinosphere_ 90 are connected through the right chamber 95, while
the air supply line 88 and the line for releasing force feed air 99
are connected through the middle chamber 96, when magnetic force is
not generated in 'electro.—m'agnet 86, as shown in Figure 19.
Thereby, when the.compressor 87 is driving, the air pressed by
compressor 87 is not sent to the lower.ehambgi'76 of the cylinder
chamber 74 so that the air can bhe disqhargeci .to ocutside, of the
automobile,

In the embodiments, the combination of the valve rod 82 (92)
conmbined with tpe spring 89 are adopted for the chanﬁei control
vaive 80 and 91. Howevér, a rotary valve type is also acceptable.

In the eighth embodiment of Fa.g. 20, the driver’s seat 1 is
vibrated by a hydraulic cylinder. In detail, in hydraulic cylinder
120, a T-shaped piston red 123 slides wvertically. The driver’s

16
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autoyrobil e 15, Fig. 3. Hollow rectangular barrel frames 7, Figs. 1 and 2,
conprising of frame bodies 7a and 7b, Fig. 5, are welded together on the
front and rear on the upperside of bed 6, and spring supports 8 are
ihstalled on the right and left, Fig. 1 and 5, front and rear, Fig. 2, of
- t-he upperside of rectangular barrel frames 7. spring supports 8 each

conprise a disc type bottomparts 8a, support parts 8b installed on the
m ddl e of the upperside of disc type bottomparts 8a, and passenger 8c

penetrating both bottom
seat 1s fixed on a supporting part of the seat 123a formed at the
upper end of piston rod 123. The cylinder chamber has a pressure
chamber 126 formed between uﬁper and lower hydraulic packings 122a
and 122b, respectively. Pressured chamber 126 is divided into an
upper pressure chamber 124 and a lowex pressure chamber 125 by a
maximum diameter part 123b formed on piston rod 123. _
In servo valve 101, pilot stage 102 and power stage 103 are
formed, and first valve rod 104 is arranged vertical-sliding-freely
in the pilot stage 102, while the second valve red 105 is arranged
vertical-sliding~freely in the power stage 103, Pilot stage 105 is
connected through fifth line 106 to an upper part of power stage
- 103, and-thfcugh sixth line io7 to a lowé#.p;rt of power stage 103.
Power stage 102 is connected through the f.‘!.rst line 127 to an upper
pressure chamber 124 of the cylinder chamber and through the second
line 128 to a lower pressure c¢hamber 125, through third line 113 tol
a hydraulic pump, not shown, and through forth line 115 to first
line forx retutning oil,:fespectijely. A Y%h;ation generator, by
dynamic electricity 108, is arranged under pilot stage 102. Coil
108a 1is positioned inside its vibration generator by dynamic
electricity 108 while controlled hody 110 is energized, upward, by
a spring 109 in the upper part of the vihraiion generator. Coil
108a is, as in thé. fourth embodiment, electrically " connected
through an inverter with ﬁhe battery 17 of the automobile 15, Fig,
3.  Electricity supplied from the inverter to the coil 108a is
converted into altermating curréxxt. An on~off switch, not shown,

controls electric supply to coil 108a and is installed in the

17

e——
—_—

This Sheet Has

iy i



parts 8a and support parts 8b. Bottomparts 8a are fixed on the 6
yppersi de of rectangular barrels 7 with screws 9. Support parts 8b are
engaged, fromthe outside, with springs 11. Bolts 12 are inserted through
each passage 8c. Each bolt 12 is inserted from

centrol panel 18, so that the controlled body 110 can be controlled
vertical~sliding-freely by sending alternating current to coil
108a, Controlled body 110 contacts first valve rod 104. The first
valve 'rod 104 is energized upward, and also energized upward by an
extension spring 111 fixed on the upper part of the pilot stage
102. The firet displacement transducer 112, which deteots a
displacement in the lower part 105a of the second valve rod 105, is
iné.tall_ed in the lower part of the pover stage 3:03. The detection.
signal 3is sent to the vibration generator by dynamic electricity
108 as feedback. Oon the other hand, the second displacement
transducerx- 129, which detects displacement in the léwer part' 123b
of piétoh rod "123,j is installed in the lower part of oylinder
chamber 126. sﬁch detection signal' ig sent to the vibration
generator by dynamic electricity 108 as feedback. In Figure 20,
116 is the second line for returning oil 117 is the seventh line
connected with the hydraulic pump and 118 is a diaphragm, ifhich are
~ ipstalled in the oil tight condition, on the controlled body 110
and the vibration generator by dynamic electricity 10s.
Iﬁ the above structure, when alternating current is sent to
the coil 108a of the vibration generatdr by dynamic electricity 108
so that the controlled body is moved upward, as shown in Figqure 21,
the first valve rod 104 mwoves upward and the seventh line 117 is
connected with the sixth 1line 107 so that oil forece fed by the
hydraulic pump is supplied from the lower end of the pow;r stage
103 to inside the power stage 103. At that time, the second line
for returning oil 116 and the £ifth line .106 are connected so that

ls
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the upperside into each bolt hole 2a, on base seat 2. The nut screw part of
each bolt 12 is fixed such as by welding on the ceiling of each rectangul ar
barrel 7 before the frame bodies 7a, 7b are welded. Thus, the underside of

the base 2 for

installation of seat 1 is elastically suspended on the upper

ead of springs 11. In an autonobile 15, Fig. 3, as shown in Figures 6 and
7, a controller console panel 14 is set up on the right side, facing
forward, of the driver's seat 1. On console panel 14, power-on

oil is returned from the upper end of the power stage 103 to-a tank

(not shown in Figures). Thereby, the second valve rod 105 moves

upward and, as a result, the third line 113 is connected with the

second line 128 so that the o0il from the hydraulic pump is supplied

to.the lowar pressure chamber 125, The first line for returming

oil 214 and the first line 127 are comnacted through the fourth

line 115 so that oil is returned from the pressure chamber 124 to

the tank. Thereby, piston rod 123 is moved'upward and the driver’s

seat 1 rises. When the controlled body 110 is moved downward, in

an opposite reactxon against the above, the piston rod 123 is moved

downward so that ‘the drivex’s seat falls. Thus, accompanying with

the vertical movement of the controlled body 110, the drivex’s seat

vibrates. In this case, the amount of inflow oil and outflow oil

to a lower pressure chamber 125 or an upper pressure chamber 124,

changes by the displacement of the first.valve rod 104 in the pilot

stage 102, so that the pistom rod 123 vibrates at a speed in

proportion to the oil flow. ‘The detection sxgnals from the first

displacement transducer 112 “and the segond displacement transducer

129 are sent to the vibration generator by dynamic electricity 108

as feedback, which enables precise contrel.

In the eighth embodiment, if a driver feels drowsiness coning

on, the driver can operate switches installed on a control panel

such as control panel 14, Fig. 6, whereby alternating curxent is

sent into the coil 108a of vibration genmerator by dynanic

electricity 108 so that a servo valve 101 operates to supply oil

from the hydraulic pump to the pressure chambers 124 and 125 of the

19
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sw tch 14a, power-off switch 14b, operation switch 14c, frequency handl e
14d, enabling the speed and the nunber of vibration frequency of vibration
frotor 10 to be varied and set at a desired frequency, and a tiner 14e, for
setting timer for start-up and stopping of vibration notor 10 and seat

wi bration caused thereby, are arranged. Control |l er consol & panel 14 al so
contains an inverter (not shown) so that an electric current froma battery
17 installed in the front part of an autonpbile 15 is converted into

hydraulic cylinder 120 and the piston rod 123 moves vertically and
the driver is kept alexrt t:md traffic accidents will be prevented.
In the ninth embodiwent in Fig. 22, the vibration generator,

by dynamic electricity 130, is adapted to vibrate the driver’s seat
1. In detall, support axes 133 of the vibration generator, by

' dynamic electricity 130, are extended from opi:osite sides, at the
right and left in horizental direction, and supported by support
base, not shown. And also ; in the vibratien generator by dynamic
electricity 130, a base 135 where:.n the driver’s seat is fixed, is
supported by iron core 134. The iron core 134 has an annular body

' magnetn,c pole 136, an annular upper yoke 137 fixed on an upper part

- of annular body magnetic pole 136, a c:.rcular lower yoke 138 f£ixed
on a lower part of body magnetic pole 136, an amnular upper center ’
magﬁeti.q pole 139 and a lower _cent;ar wagnetic pole 140, arranged.
concentrically, wherein anmnular exciting coils 243 and 144 are-
arranged concentrically in two divided spaces of upper annular .
chamber 141 and lower annular chamber 142 formed thereby. Both
exciting coils 143 and 144 are, like in embodiment Four,
electrically connected with the battery 17 of the automobile 15, so
that tha battery supplies direct current to both exciting coils 143

- and 144. '

An annular cavity 145, conmnesting the spaces of upper chamber

141 and lower chamber 142, is formed comcentrically with exciting
colls 143 and 144 in a ¢entral annular projecting portion 136a of
body magnetiq_ pole 136, while a bore 146 is formed through the

center of upper center magnetic pole 139. Linear ball bearing 149

20
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alternating current for supply to the vibration notor 10. In this first
enbodi nent, the apparatus can provide the driver's seat, whose maxi num
unload is 100 kgs., with 20 Hz in the number of vibration frequency and 15
mn of the anplitude of the vibration for vibrating the driver's seat 1
up- down and back-forth. Wien the driver feels drowsiness coning on the

driver can turn on power-on-switch 14a and then turn on operation-sw tch
l4c so ' :

is fixed on the upper part bf.piﬁ 146. A connecting holes 151,
connecting with upper space 141, are formed at regular intervals in
'upper yoke 137. A hole of small diameter is formed on the upper
portion of lower center magnetic pole 140, and a hole of larger
diameter is formed under the hole of small diameter., Linear ball
bearing 147 is fixed in the swall diameter while air spring 148 is
~ positioned in the hole of larger diameter.

Supporting xod 150, which extends downward from the center of
the underside of-base'lss,.passes fhréugh boré 146:03 upper center
magnetic pole 139 and tﬁe'hole.of small diameter of lower center
magnetic_pole 140 and is supported by air spring 148, for free
vertical-s1iding—ﬁOVement by linear ball bearings 147 and 149.
Connecting piece 152 extends downward through eonnecting hole 151
on the lower part of base 135, and i;; connected, through connecting
hole 151, with anmular driving coil 153. Driving coil 153 is
arranged in the cairi'by concehtrically with ooncentric excit:';hg
coils 1&5 and 144. DPriving coil 153 is electrically connected,
through an inverter, with hattery 17, whereby electricity, supplied
to the driving coil 153 is converted inte altermating current. An
on-off switch, not shown, cantrols_t@e.supply.qﬁ slectricity to
driving coil 183 and is 'arféng;ad in a cénéroi ;;ahel, such as
control panel 14, Fig. 6. In Figufe 22, 154 is an air seal and 155
is a loop spring, which worka as a baffle. i

In the ninth embodiment, when the switch of the control panel
is turned on, direct current is charged through exciting coils 143

and 144 and magnetic flux in the direct ef arrow A is formed and
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7 that vibration motor 10 operates, generates vi bration and such vibration
is transmtted through base 2 to driver's seat 1 through support boards 3
‘and stationary plate la to driver's seat 1 and driver's seat 1 vibrates on

springs 11. The vibrating driver seat 1 keep the driver alert and wards off
dozing during driving. ' -

alternating cuxrent is charqedzthraugh the driving coil 153 at
right angles to the magnetlc flux of the direct current 1n coils
143, 144, Aaccording to Flemlng's rule, an excitation force erks
in the B arrow directions, and the driver’s seat vibrates.
Therefore, if a driver feels drowsiness coming on, the driver can
vibrate the dviver’s seat 1 by turning on the switch, preventing

dozing during driving and accidents caused thereby.

EFFECTS OF THE INVENTION.

Thus, according -to this invention, a driver's seat
having a vibration generator connected to the
driver's seat and controls for turning the
vibration generator on and off for vibrating the
driver's seat s0 that when a driver feels
drowsiness coming on, the driver c¢an ope?ate the
controls for switching on~off the vibration
generator so that the driVer;b.ééat'éan be vibrated
and prevent the driver from dozing during driving

and prevent an accident from occurring.
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In Fisgs. 8 and 9, a nodification of the enbodi mrent of Figs..-1.-7 is-shown -

and will now be described. In this second enbodi nent, a puIIe 26 i S E ‘u

on, the underside of the base 2. Vibration notor 10 is flﬁmlg IH”L
t he undersi de seat base Z and pull ey base 22. Rubber vib

24, covering bolts38ims e fixed between the upperside of support 10b of
,vibratlon notor 10 and the underside of pul | ey base 22. Rotation shaft 25,

on which pulley 26 is nmounted, is installed horizontally between |eft
1. A vibratile seat (1) with means for vibrating the seat and

means for turning the means for vibrating the seat on and off.

2. A vibratile seat according to claim 1 in which the means
for vibrating the seat comprises a vibrating motor (10)
connected to the seat.

3. A vibratile seat according to claim ! in which the means
for vibrating the seat (1) comprises a vibrating motor (10)
elastically connected to the seat, a power transmission shaft
(25) and a belt (21) connecting an output shaft (10a) of the
vibrating motor and the power transmission shaft.

4. Means for vibrating a seat (1) comprising a motor (32)
elastically connected to the seat (1), a power transmission
shaft (33), an eccentric load (34) on the power transmission
shaft and a belt (21) connecting an output shaft (32a) of the
motor and the power transmission shaft.

5. Means for vibrating a seat (1) comprising a lower

vibratile body (41), an upper vibratile body (40) on the lower
vibratile body, a U-shaped flat spring (42) connected at one
end to the lower vibratile body and at the other end to the
upper vibratile body, an electro-magnet (43) on one end (42a)
of the flat spring, a magnet (44) on the other end of the
spring (42b) and facing the electro-magnet, and means (50) for
controlling the energizing of the electro-magmet.

6. Means for vibrating a seat (1) comprising a lower
vibratile body (41), an upper vibratile body (40) on the lower
vibratile body, a coil spring (60) having a lower pait on the
lower vibratile body and an upper.part on the upper vibratile

- 23 -
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wal | «22a and right wall 22b of pulley base 22, under drj| ' nd is
connected by belt 21 to pulley 20 nounted on rotation| Eﬁguﬁuaﬁﬂﬂt Hgion
noj or 10. support parts 27, Fig. 8, are set up on the «L he

; . . e L :
driver's seat is elastically suspended through rubber vibration insulators

f28 tPa:ﬂtj Sd exctem Ho@?htéihoéﬁeéi‘i‘é%dgh@ﬁi @B@V&a e&ﬂﬁeﬁ lRRe SWBr A% ﬁism-e in the
i rst enbodi age
30 are beari 282 arlrczltbrata.lz dy, a m%rglegg( i)a 0 e other lvr}.bgzligili ebod %x?dand
facing the electro-magent and means (50) for controlling the

. energizing of the electro-magret.

7. Means for vibrating a seat (1) comprising a rod {72)
having one end freely slidable in the chamber (74) of a
cylinder (70) and the other end projected outward from the
cylinder chamber and connected to the seat, a piston (73)
connected to the end of the rod in the chamber, means (78) for
supplying pressure fluid to the cylinder chamber, a channel
control valve {80) for supplying and discharging the pressure
fluid to the chamber and means for cohtrolling the valve for
repaated free sliding of the piston.

8. Means for vibrating a seat (1) comprising an iron core
(134) located under the seat, a support body (150) for
supporting the seat, an elastic body (148) elastically
supporting a lower end of the support body and positioned on
the iron core, annular spaces {141,142} formed in the upper
and lower ends of the iron core, an annular exciting coil
(143,144) arranged concentrically in each of the annulér
spaces, a cavity (145) in each of the exciting coils and
connecting the amnmular spaces, an annular driving coil (153)
positioned in the cavity and freely slidable vertically, a
bore (146) extending downward from the upperside of the irom
core into the upper annular space of the annular space at each
end of the iron core, a connecting piece (152) in the bore and
the upper amnular space and conneéting the upper part of the
support body (150) and the driving coil and means for
supplying direct current to the exciting coils and supplying
alternating current to the driving coil so that the driving
coil may be vibrated vertically. *

This Sheet Has Been Replaced

[T




According to this second enbodi nent, vibration generat ed by vibration rmtor
10 is transmtted mainly through pulley 20 near on “‘Hmor
angd belt 21 to the pulley 26 near to the driver'ss “l er nor e,
'from pul l ey 26 under seat base 2, 8
9. A vibratile seat (1) with means for vlbratmg the seat and
means for turning the means for vibrating the seat on and off,
in which the means for vibrating the seat is according to any
of claims 4 to 8 .
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through rotation shaft 25 to the base 2 for the driver's seat 1, and so on
Rubber vibration insulators 24 on the part receiving pulley 22, receiving
vipration notor 10, reduce troubles caused by vibration. Figs. 10 and 11
show a third enbodi nent of the invention simlar to the first and second

efbodi nent s. I n- such third enbodi nent, ABBTRASE 32 is installed on the
under si de of the part

VIBRATILE DRIVER'S SEAT

FIGURE 6

A driver's seat (1) connected to a vibration generator and
control meéns (14) for turning the vibration generator on and
off. When a driver begins to feel drowsy he can operate the
controls to turn on the vibration generator. The vibrating
seat prevents the driver from dozing during driving and may

L prevent accidents caused by the driver's drowsiness.
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receisving the pulley 22 and an eccentric l'oad 34 is fixed an rotation shaft
33 supported for rotation on wall s%gg (left) and 22b (yi-ght) -of- pul | ey
base 22. The other parts in the enbodi nent are the san{E as those of the
second enbodi nent and the sane nunbering i s adopted. According to this

t Aird enbodi nment, when the rotation of the notor 32a is transmtted through
rotation shaft 32a of notor 32, pulley 20 and belt 21 to pulley 26 and
rotation shgty §8, gccentric
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| oad +34 on rotation shaft 33 vibrates and such vibration is transmtted to
base 2 of driver's seat 1, In this third enbodi nent; notor 32, itself,
does not vibrate and the durabilityzpfathe notor 32 is'drastically

i mproved. In the above first through third enbodi nents, the rotational axes
of the vibration notor and pulley shafts extend transverse the direction of
travel of the vehicle 15, Fig. 3. However, this is not intended as
limiting i nFsdope. &nd al so each of t hem can be '

I
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ihstalled in the sane direction as the direction of travel of the.vehicle

15. 9 Also, in the above first through third enbodi nents, a bed 6 is
fixed on the floor 16 of vehicle 15. IQES also is intehded not as
3 .
FIG 3
'—ﬂ
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limting in scope and the base 6 may be fi xéd on the floor 16 slidably in
back-forth directions. Figs. 12 and 23 show a fourth enpodi nent of the
inyention. In such fourth enbodi nent, a U shaped flat spring 42 is
install ed between a driver's seat 1 gngha base 38 and an el ectro- magnet 43
IS connected to one of the ends 42a and 42b of the flat spring 42, while a
per manent nmagnet 44 is connected to the other of the-end 42a and 42b.
Vibration gt ppii ng442:is generated by sending

0
™
=\
—

Y
™)
o«

-] .

L 2 - -

« / ) .

St BE=

<« A N |

| =
L. l-r-\-
@ R
o
m L e
- 1.0
o
< LAl

10b

This Sheet Has Been Reﬂlaced

A




el ectrical current into el ectro-magnet 43 and such vibration is transmtted
to the driver's seat 1 so that the driver's seat 1 vibrates. In detail, an
upper vibrating body 40 is fixed under the driver's seat 1 and a concave
part 40a is formed in the mddle ©®mjhe underside of said vibrating body
40. And also, the lower vibrating body 41 is fixed on the upperside of
said base 38 by bolts 47 and a rubber vibration insulator 48, which covers
bolts 47, ip figed between the upperside of the base 38 and the underside
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of |l ower vibrating body 41. A concave part! 41a I's formed in the mddle on
t he upperside of vibrating body 41. A U shaped fl at spring 42 is nount ed
bet ween concave parts 40a and 4la. Height- adjustable bolt 39, is
adjustable to fix the height .of basg,38 on the floor 16 of .autonobile 15,
Fi'g. 3. The underside of lower bar 42a of flat spring 42 is welded to the
bottom face _of concave part 4la of |ower vibrating body 41, while the
upper si de off u‘p@sr Bhr 42b of flat spring 42 is wel ded on
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10 the upperside of concave part 40a of upper vibrating body 40. An

el ectromagnet 43 having a fixed iron core 46 would with coil 45, is fixed
on, t he upperside of |ower bar 42a of flat spring 42, while a noving iron
core.-44 is fixed on the underside ofyAde upper bar

FIG 7
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42b. ~Support board 48 .is fixed on the side part of |ower vibrating part 41
hy a bolt 49. Controller 50 is fixed on support board 48 by a bolt 51.
Controller 50 contains an inverter, sane as in the above Exanple 1, and
also electric current adjustable hgysite 51a, and the |ike, and controlling
afFternating current supplied to coil 11, are installed on consol e panel set:
up in the rear side of controller 50. As shown in-Figure 13, |ower

vibrating byl 44 ardd upper
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vibrating body 40 are connected, at opposite right and left sides, by flat

spring 52. Thus, the upper part of flat spring 52 is fixed on the upper

stay 55, fixed on said upper vibrating body 40 by bolts 54, while the |ower

part of flat spring 52 is fixed on ©je2l ower stay 58, fixed on the | ower

vi‘brating body 41 by bolts 57. In such a fixed state, flat spring 52 is

tilted to d;tg as shown in a chain line of Figure 12, so that it
ona

works to s ce frequency. In the third enbodi nent, 100 kgs. for a
seat
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maxi kum | oad, 20Hz for nunber of vibration f-.raequency and 15mm vi bration for
anplitude (vertical vibration of the driver's seat 1 sugch that~its”
vi.bration is a little tilted backward direction) are given to the driver's
seat 1. In the fourth enbodiment, i a2driver feels dr owsi ness com ng on,
the driver can turn on power-on svmtch and then operate an

FIG 10
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11 el-ectric current adjustable handi§ gﬁa, install ed on a consol e panel, so
that suitable alternating current i é t to a coil 45 of eléctromagnet 43.
Because magnetic flux is generated on fixed iron core 46 of the
el ectro-magnet 43, noving iron core 44 is attracted toward fixed iron core
48 and the rear part of upper vibration body 40 is tilted downward. 'Wen
the alternating current

F16 1

s
RETH

22 —

T

R )
I i ¥

24 —

23 \y

10b—

This Sheet Has Been R,

Hllll I HII lll lill




becomes zero, the attracting force becones zero and at the noving iron core
44 is returned to the aoriginal position by elastic strgss of ‘flat spring
42. In addition, both flat springs 42 installed betwedn opposite sides of

| ower vibrating body 41 (left) and saixyagpper vibrating body 40 (right)
establish resonance frequency trailing the novenent of upper vibration body
40. Thus, |ower vibrating body 41 and upper vibrating body 40 vibrate
verticaIIyF(ﬂnGa dilréction tilted backward a little), and such vibration is
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transmtted, through upper vibrating body 40, to the driver's seat 1. A
driver seated in the driver's seat 1 is kept alert by the vibration of the
driver's seat and is not liable to doze off during driving. Fig. 14 and 15
show a fifth enbodinent. |In the fil8h22nbodi nent, a groove 41b is forned
ori the bottom face of the concave part 4la of | ower vibration body 41 and
the | ower e?g Fﬂgconpression coil spring 60 is positioned in groove 41b and
fixed.
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Groové 40b is formed on the upperside of the concave part 40a of upper
vibration body 40, and the upper end of said conpressionicoil spring 60 is
positioned in groove 40b and fixed. Electro-nmagnet 43 is fixed on the

bottom face of concave part 4la of l12 vibration 12
FIG 14
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body«41 inside of conpression coil spring 60. Mving i{on core 44 is fixed
an the upperside of the concave part 40a of the |ower Vvibration body 40

i nsi de the conpression coil spring 60. As shown in Figure 15, |ower
vibration body 41 and upper vibratj®mpody 40 are connected with flat
spring 61 at its opposite right and left ends of body 41. One end of flat
spring 61 is fixed by a. bolt 65 on a |ower stay 64 fixed on | ower

vi bration bddyl 41 by @bolt 63, while the other end is fixed on the upper
stay 67, fixed on upper
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vi bration body 40 by bolt 66. Flat spring 61, in such a fixed state and in
a horizontal position, as shown by a chain |ine of Figure 14, operates so
as to set resonance frequency. In this fifth enbodinment, mainly, a
vertical vibration is given to the ggi¥5r' s seat. The other parts, except
for the above, are the sanme as thos 6 the fourth enbodi nent and the sane
nunbering is adopted. In the above fourth and fifth enbodi nents,
electromagndt BEG 1 6
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is used for the |ower vibration body 41 and a noving iron core 44 is used
fwor the upper vibration body 40. This, however, is intended not as
limting in scope and it is possible that el eotro- magnet 44 is used for

t he upper vibration body 40 and a npyja® iron core 44 can be used for the

| dwer vi bration body 41. In the sixth enbodi nent of Fig. 16, a pneunatic
cylinder vibrates driver's seat 1. A pneumatic cylinder 70, having an upper
wal | 71a, hgsiaGrod]72 passing through in rod hole 71b, formed on
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the rMiddle part of an upperside 71la of cylinder body 71. The driver's seat
1*is fixed on the upper end of rod 72, while piston 13 73 is fixed on
the lower end. Piston 73 is slidable, vertically, in cylinder chanber 74,
the piston dividing cylinder chantt2Z4

FIG 138
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I nto*an upper chanber 75 and a | ower chanber 76. A spring 77 is arranged
et ween the concave part of the upper side 7l1la of cylinder body 71 and the
concave part of the upperside of the piston 73, and pi$ton 73 is pressed
downward by energy of piston 73. A lV 78 is extended from | ower chanber
76 and connected to a channel control “Valve 80. In channel control valve
80,7 a valve rod 82 is arranged slidably inside a casing 81 and an iron

core, or perfmahdst nhghet

|
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83, iS installed at the left end of the valve.rod 82. A maxi num di aneter
part 82a is formed in valve rod 82, dividing the casing|{81 into tw parts,
a right chanber 34 and;a left chanber 85. Electro- magnet 86 is fixed on a
part of the housing of control valve®®2o the right fromthe left end by a
definite distance on the chanber 85, while air-supply line 88, extended
froma conpressor 87, is connected to chanber 85. Spring 89 is positioned

in right cRabber 82 fnd valve rod 82 is pressed toward the left, Fig. 16,
by energy
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of tke spring 89. A passage 90 to atnosphere, |leads fromright chanber 84.
"Hegctro-magnet 86 is electrically connected, through an inverter, with
a battery 17 of an autonobile 15 such as in the fourthienbodinent. And an
on-off switch for vibration, which copffpls the supp
el ectro-mgnet 86,

Fig. 3. Wen

of electricity to
I s arranged on a consol e panel 18 of an autonobile 15,

FIG 21
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14 t#e switch for vibration is pushed, the eI ectromagnet 86 is charged.with
“al gernating current. In this enbodinent, ‘as'shown {n Fig. 16, in normnal
cohdition the vibration switch is not? d@ghed and € ectronmagnet 86 is not
charged with electricity and magnetic force is not!generated.in the -

"FIG 22

JUN

This Sheet Has Been RTi

Hllllll IIIIH HII Il




-eleetro nagnet 86. The valve rod 82 is pushed to the

enérgy of spring 89 and contacts the leftside of a ca ﬁgPBAOEMﬁE?éﬁﬁEFh

maxi nrum di aneter part 82a of valve rod 82 is position

be 5”@
conhected line 78 and air supply line 88. Thereby, co

Beteed..l.i.ne...78..and

at nosphere passage 90 are connected through the right
- comrmuni cation of a line 78 and air supply line 88 are cut off by t he

- maxi mum di ameter part 82a. Therefore, tpe air of | ower chanber 76 is
~connected to the

VIBRATILE DRIVER'S SEAT

The invention ralates to a vibratile

driver’s seat to keap a driver alert

and prevent a driver from dozing during driving.

A variety of apparatus have been proposed to keep a driver
alert and pravent a driver of automobjles and the like, from dozing
during driving. Such apparatus usuwally comprise a sensor for
sensing that a 'dr..’wer has started to doze and mdgans for wakening a
driver by receiving a signal from the sengor. For example, there
is a sensor which senses that a driver has started to doze by
senging the number of times the driver nods per unit time or the
time for leaning cne’s head forward, and the like, because a driver
nods when the driver starts to doze, and sends a éignal to means
for alerting the-driver. Also, there are means for alerting a
driver which aperates by réceivinq the sigmal, and alerting the
driver by producing a 1cud ‘sound in the driver’s ear or ears.
Therefore, according to this apparatus, if a driver starts to doze,
the sensor senses that the driver’s head is leaning forward, and

actuates the means for alerting or wakening the driver.

However, because the above mentioned apparatus operates only

after a driver has started to doze off ‘ the driver may lose

he



at nbsphere so that piston 73 is pressed dowmward to side of the
cylinder 71 by elastic energy of the spring 89 and t BEﬁL}bﬁﬂ
supported by the upper wall 71a of cylinder body 71 In t&di
froma conpressor body 87. is released to the atnos heste

conpressor body 87, itself, or means for rel easing

in the air supply Iine 88 (not shown in Figures). VMen a driver
drowsi ness comi ng on during driving andp

.........

concentration, due to drowsiness, when the driver has started to

doze, to such a dagree that the means for alerting and wakening the

driver may not be effective.
Accordingly, the present ©  invention can provide
apparatus for preventing a driver from dozing off by vibrating the

geat.

The presént

invention provides a vibratile driver’s seat and
means for vibrating such driver’s seat and wmeans for controlling
the on~off of such means for vibrating the driver’s seat.

As a result of a series of studies of apéaratus to effectively
prevent dozing during driving, the inventors have discovered that’
it is too late to prevent accidents vhen a driver is waken through
a sensor that senses a driver has started to doze. The inventor
has discovered that, if a driver’s seat is always being vibrated,.
the driVer'remains alert, does not doze off and,-.as a result, traffic

accidents caused by dozing during driving can be completely
prevented.

The invention will be more fully described and will be better
understood from the following degcriptios, taken with the appended

draWings,:in which:



t he: driver pushes on a switch for vibration, electromagn
charged with alternating electricity. At that tinme, nmagnetrge
generated in said el ectro-magnet internmttently in a shoft p
iron core 83 is attracted toward the position where el ecff M

installed, that is toward the right, Fig, 16.

3

Fig. 1 is a side view of one embodiment of the presgent

invention;
Fig. 2 is a top plan view of the apparatus of Fig. 1 with the

" driver’s seat removed;

Fig. 3 is a side schematic view of an automobile incorporating
the invention of Fig. 1;

Fig. 4 is a vertical sectional view of the vibrator of the one
embodiwment;

Fig. 5 is an enlarged view, partly in section, of the
apparatus of Fig. 1;

Fig. & is a top view of the driver’s seat and the control
panel for control of the apparatus of Fig. 1;
Fig., 7 is a rear view of the apparatus of Fig. 6;

Fig. 8 is & side view, similar to Fig. 1, but showing ancther.
embodiment of the invention;

Fig. 9 is a front view, partly in section, of the vibrator
arrangement of the embodiment of Fig. 8;
Fig. 10 is a side view, similar to Fig. 8, but showing a still

further embodiment of the inventiozi;

Fig. 11 is a front view, partly in section of the embodiment
of Fig. 10;

Fig. 12 is a side view, similar to Fig. 10, showing yet
another embodiment;

Fig. 13 is a rear view of the emhodiment in Pig. 12;

Fig. 14 is a s:.de v:.ew, pa.rtly S.n section, of s8till yet
"another embodiment, : o L . :



15.Therefore, the valve rod 82 noves against elastic for éhﬁimCEE:EEE;::?T
89, and, as shown in Figure 17, the comunication of th meU?BAWt@E%
passage to atnosphere 90 is cut off by maxi mum di ameter € -82a..and. [ 1
78-and the passage to air supply line 88 are connected throu .

Air, at air pressure of 3 - 5kgs) is force-feeded from conpressor 87 into a

| ower chanber 76. Piston 73 (the area receiving the pressure is 20[err])
rises and the 4

Fig. 15 iz a rear view of the embodiment of Fig. 14;

Fig. 16 is a side view, partly in section, of still a further
embodiment, of the invention; A

Fig. 17 is a side view, partly in section, of the embodiment
of Fig. 16, with the apparatus in a different position;

Fig. 18 is a side view, partly in section, of a further still

embodiment, similar to Fig. 16;

Fig. 19 is a side view of the apparatus of Fig. 18 with such

apparatus in a dlfferent position;

Fig. 20 is a side view, partly in section, of still another
embodiment of the invention; |

Fig. 21 is a side view, similar to Fig. 20, but with the
apparatus in a different position; and

Fig. 22 is a side diagrammatic view, of a still furthéf
embodiment of the appératus of the invention.

The following are detailed descriptions of the various
embodiments.

Figure 1 shows a side view of the first embodiment of the
invention, has a structure for vibrating a driver’s seat 1 by a
motor 10 installed on the underside of the driver’s seat wherein
the vibration is transmitted to the driver’s seat 1 when vibration
motor 10 is activated. Driver’s seat 1 is mounted on base 2 and,
as best shown in Figure 2, is attached to base 2 by angle fasteners
3 shaped like an L, and'Which face each cother, at a positioh toward
the front and a rear end of bagse 2. Stationary plates la,

ar &
: fixed, by holts 4, ‘on the radial outward slants ‘of said support-;



driver's seat 1 rises together. 1In the condition that Fe=fFor ' -
not generated in electronagnet 86, as nentioned in the AR BB dAUs 8 ERD ‘
78 and t he passage to. atnosphere 90 are connected, thejair Lo'igﬁ Igﬁgr '
chamber 76 is connected with the outside atnobsphere, Fi.Pai®;"th HQL'. n..
I s pressed dowmward by the energy of the spring 77 and =5
seat lowers. The raising and lowering of the driver's seat 1, like this
repeats while the switch for vibration i$ pressed. In this way, if a

boards 3 at the front end aﬁd the rear end of the base of seat 1.
The other side of support boaxds 3 are welded on the upper side of
base 2. Vibration motor 10 is fixed with bolts 5 on the underside
of base 2. Rotation axis 10a of vibration motor 10, extends
horjzontal in right and left direction, as viewed from the front of
the driver’s seat 1 and from the front of automocbile 15 shown in
Figure 3. As shown in Figure 4, eccentric loads 13, comprising
fixed load 13a and an adjustable load 10, are instdlled on opposite
ends 10k of féﬁation axisilba;‘the'difection of rotatidn being.
indicated by an arrow in Figure 1 of vibration metor 10. The
centrifugal force caused by eccentric loads 13, rotating at the
opposite ends of rotation axis ioa,-eauses:bage 2, and seat 1
mounted-thereoﬁ, to Qibrate. In Figure 4, 10¢ i? a stator core and
10d is a rotor core.af vibration motor 10 which is an electric
motox.

| Base 2, supporting seat 1 is elastically supported by its

corner, Fig, 2, on bed 6. Bed 6 is fixed on the floor 16 of an

automobile 15, Fig. 3. Hollow rectangular barrel frames 7, Figs.

1 and 2, comprising of frame bodies 7a and 7b, Fig. 5, are welded
together on the front and rear on the upperside of bed 6, and
spring supports 8 are installed on the vight and left, Fig. 1 and
5, front and rear, Fig. 2, of the upperside of rectangular harrel
frames 7. épring supports 8 each comprise a disc type bottom parts
8a, support parts 8b installed on ﬁhe middle of the uppeféide of
diso type bottom parts 8a, and passénger 8c penetrating both'ﬁottbm-
' _pa:ts”&a.ahd_suéporf parts 3h;..86tt0g pa;ﬁs 8a are fixe& qn”the.



driver feels drowsiness, the driver can vibrate the drIVﬁL,§n§£at3_~b-w» i
repeating rise and fall of such driver's seat by operatj ng Rﬂﬁ @@ﬁ g@m;or'
vibration installed in the control panel 18. Thereforej phe :

al ett, does not doze off during driving, and traffic a
dozing during driving can be prevented. In the seventh enbodi nent of the
invention shown in Fig. 18, means for releasing air from conpressor 87

into the atnosphere outside is installed in the channel control valve 91
Thi s nmeans 6

upperside of rectangular barrels 7 with screws 9. Support parts 8b
are engaged, from the outside, wifh springs 11. Bolts 12 are
inserted through each passage 8c. Each bolt 12 is inserted from
the upperside into each bolt hole 2a, on base seat 2. The nut
‘screw part of each bolt 12 is fiied such as by welding on the
ceiling of each rectangular barrel 7 before the frame bodies 7a, 7b
are welded. Thus, the underside of the hase 2 for installation of
seat 1 is elastically suspended on the upper end of springs 11,

In an automobile 15, Flg. 3, as shown in Figures 6 and 7, a
controller console panel 14 is set up on the right side, facing
forward, of the driver’s seat 1. On consele panel 14, power-on
switch l4a, power-off switch 14b, operation switch 1l4¢, frequency
handle 14d, enabling the speed and <the number of vibration
frequency of vibration motor 10 to be varied and set at a desired
frequency, and a timer l4e, for setting timer for start-up and
stopping of vibration motor 10 and ssat vibration caused thereby,
are agranged. Controller consale panel 14 also contains an
inverter (not showm) se that an electric current from a battery 17
ingtalled in the front part of an automobile 15 is converted into
alternating current for supply to the vibration metor 10. In this
first embodiment, the apparatus can provide the driver’s seat,
whose maximum unload is 100 kgs., with 20 Hz in the number of
vibration frequency and 15 mm of the amplitude of the vibration for
-vibrating the driver’s seat 1 up-down and back-forth.

When the drlver feals drow iness com.ng on the d.r:.ver can turn'

_ on power-on~switch 14a and then turn on operahion—switch l4c o



that in the channel control valve 91 of this enbodi nent, as shown in Figure
18, the maxi num di aneter parts of 92a and 92b of val ve—ted-9

at the definite distance between themin the 16 vaj \REm ad Yy whareb
the casing 93 is divided, respectively, into i 0 7 AUG 1396

that vibration motor 10 operates, generates vibration and such

vibration is transmitted through base 2 to driver’s seat 1 through
support boards 3 and stationary plate la to driver’s seat 1 and

drivar’/s seat 1 vibrates on springs 11. The vibrating driver seat

1 keep the driver alert and waxds off dozing during driving.
In Figs. 8 and 9, a wodification of the embodiment of Figs. 1~

7 is shown and will now be described. In this second embodiment,

a pulley 26 is set up on the undersidg of the base 2. Vibration

motor 10 is fixed by bolts 23 on the underside seat base 2 and
puliey base 22. Rubber vibration insulators 24, covering bolts 23
are fixed betwesn the upperside of support 10b of vibration motor
10 and the underside of pulley base 22. Rotation shaft 25, on
which pulley 26 is mounted, is installed horizontally between left
wall 22a and right wall 22b of pulley base 22, under driver’s seat
1 and is comnected by helé 21 to pulley 20 mounted on xotation
shaft 10a'vibration notor 10. Support parte 27, Fig. 8, are set up
on the bed 6, whereby the driver’s seat is elast;cally suspended

through rubber vibration insulators 28. - Parts, except for thdse

described abové, are the same as those in the first embodiment and

the same numbering is adopted. In Figure 9, 29 and 30 are

bearings.
According to this second emhodimerit, vibration generated by
vibration motor 10 is transmitted mainly through pulley 20 near on

shaft 10a of motor 10 and belt 21 to the pulley 26 near to the

driver’s seat. 1 and, furthermore, from.pulley'267undé: éeat base 2,



a right chanber 95, a niddle chanber 96 and a left cf'ﬁbef SZ,*Alsotg?"

for releasing force feed air 94 is arranged in the ¢
opens to the outside of the autonobile through a hol

ont, SR

Figures) fornmed in the floor 16 of the autonobile 1537 35
at nosphere outside. The other parts, except for these parts
as those of the above Exanple 6 and the sanme nunbering is adopt ed.
According to the seventh enbodi nent, the connected line 78 and

8

‘through rotation shaft 25 to the base 2 for the driver’s seat 1,
and so on. _

Rubber vibration insulators 24 on the part receiving pulley
22, recelving vibration motor 10, reduce troubles caused by
vibration.

Figs. 10 and 11 show a third embodiment of the invention
similar to the first and second embodiments, In such third
embodiment, a motor 32 l1s installed on the underside of the part
receiving tﬁe'pullqy 22 and an eccghtric load 34 is fixed on
rotation shaft 33 supported for rotation on walls 22a (1eft)‘éﬁd
22h (right) of pulley base 22. The other parts in the embodiment
are the same &ds thosa of the second embodiment and the sanme
numbering is adopted.

According to this third embodiment, when the rotation of the
wotor 32a is tranemitted through rotation shaft 32a of motor 32,
pulley 20 and belt 21 to pulley 26 and.rotation shaft 33, eccentric
load 34 on rotation shaft 33 vibrates and such vibration is |
transmiﬁted to base 2 of driver’s seat 1, In this third
embodiment, motoxr 32, itself, does not vibrate and the durability
of the motor 32 is drastically improved.

In the above first through third ewmbodiments, the rotational
axes of the vibration motor and pulley sha#is extend transverse the
direction of travel of the vehicle 15, Fig. 3. However, this is
not intended as limiting in scope and also each of them can be

installed in the sane dlrection as the. dlrectlon of travel of the
'vehlcle 15.

are the same



the-air supply line 88 are connected through the mddle

| ( rarher ﬁ&t V%@EF!-T
magnetic force is generated in el ectromagnet 86, as sho
connected line 78 and the line for the passage to the at

in Ei ~ The
; .g"éébﬁ& .........
conhected through the right chanber 95, while the air supp e

the line for releasing force feed air 99 are connected through the ﬁ1dd|e
chanber 96, when nagnetic force is not generated in el ectromgnet 86, as

shown in Figure 19. Thereby, when the conpressor 87 is driving, the air
pressed by 9

Also, in the above first through third embodiments, a bed 6 is
fixed on the floor 16 of vehicle 15. This, also is intended not as
limiting in scope and the hase 6 may be fixed on the floor 16

slidably in back~forth directions.

Figs. 12 and 23 show a fourth embodiment of the invention. 1In

~such fourth embodiment, a U-shaped flat spring 42 is installed .

between a driver’s seat 1 and a base 38 and an electro-magnet 43 is
connected to one of the ends 42a and 42b of the flat spring 42;'
while a permanent magnet 44 is connected to the other of.the end
42a and 42b. Vibration of spring'42 is generated by sending
electrical current into eléctro-magnet 43 and such vibration is
transmitted to the driver’s seat 1 so that the driver’s seat 1
vibrates. In detail, an upper vibrating body 40 is fixed undexr the
driver’s seat 1 énd‘a concave part 40a is formed in the middle on
the underside of sald vibrating body 40. 2aAnd also, the lower
vibrating body 41 is fixed on the upperside of said base 38 by
bolts 47 and a rubber vibration insulator 48, which covexrs bolts
47, is fixed between the upperside of the hase 38 and the underside
of lower vibrating body 41. A concave part 4la is formed in the
middle on the upperside of wvibrating body 41. A U-shaped flat
spring 42 is mounted between concave parts 40a and 4la. Helght-
adjustable bolt 39, is adjustable to f£ix the height of base 38 on
the flooxr 16 of automobile 15, Fié. 3.

The underside of lower bar 42a of flat sprlng 42 is welded to
the bottom face of concave part 4la of lower vibratlng body 41,

while the upperside of upper ‘bar 42b of flat spring 42 is welded on



conpressor 87 is not sent to the |ower chanber 76 of hgﬁgybknden ch%ﬁb}
74 so that the air can be discharged to outside of th aut onobi 1 6.

enbodi ments, the combination of the valve rod 82 (92) ngpﬂmﬁgu_"
spring 89 are adopted for the channel control valve 88-and-0l.—However.
rotary valve type is also acceptable. In the eighth enbodlnent of Fig. 20,

the driver's seat 1 is vibrated by a hydraulic cylinder. In detail, in
hydraul i ¢ cyli nder

10

the upperside of concave part 40a of upper vibrating body 40. An
electro-magnet 43 having a fixed iron core 46 would with coil 45,
is fixed on the upperside of lower bar 42a of flat spring 42, while
a moving iron core 44 is fixed on the underside of the upper bar
42b. Support board 48 is fixed on the side part of lower vibrating
part 41 by a baolt 49. Controller 50 is fixed on support board 48
by a bolt 51. Controller 50 contains an inverter, same as in the
above Example 1, and also electric curvent adjustable handle 5ia,
and the like, and contrelling altarnating current supplied to coil
11, axe installed on console panel set up in the rear side of
controller 50.

As shown in Figure 13, lower vibrating body 41 and upper
vibrating body 40 are connected, at opposite right and left sides,
hy flat spring 52. "I'hué, the upper part of flat spring 52 is fixed
on .the upper stay 55, fixed on said upper vibrating body 40 by
balts 54, while the lowexr part of flat spring 52 is £ixed on the
lower stay 58, fikéd on the lower vibrating body 41 by bolts S§7.
In such a fixed state, flat spring 52 is tilted towaxrd the rear, as
shown in a chain line of Figure 12, so that it works to set
resonance frequency. In the third embodiment, 100 kgs. for a seat
maximum load, 20Hz for number of vibration frequency and 15um
vibration for amplitude (vertical vibration of the driver’s seét 1

| such that its v1bratiun is a little tilted backwaxd direction) are
qiven to the driver's seat 1.
In the - fourth embodiment if a driver feels drowsiness coniing ,;

on, the dr;ver can ‘turn on’ power-on switdh aad then operate an



-

120, a T-shaped piston rod 123 slides vertically. The d | BRSBTSy BT
Is fixed on a supporting part of the seat 123a forned at tlﬂ? ﬂﬂpgugew of
pi ston rod 123. The cylinder chanber has a pressure cha 26 tormed -
bet ween upper and | ower hydraulic packings 122a

11

electric current a.djust_able handle 51a, ingtalled on a console
panel, 20 that suitable alternating current is sent to a coil 45 of
electro-magnet 43. -Because magnetic flux is genserated on fixed
iron core 46 of the electro-magnet 43, moving iron core 44 ‘is
attracted toward fixed iron coxe 46 and the rear part of upper
vibration body 40 is tilted downward. When the alternating current
becomes zero, the attracting force becomes zero and at the moving
iron core 44 is returned to the original pos:‘:tion by elastic stress
of flat spring 42. In addition, both flat springs 42 installed
between opposite sides of lower vibrating body 41 (left) and said
upper iribra.ting body 40 (right) establish resonance frequency
trailing the movement of upper vihration body 40. Thus, lower
vibrating body 41 and upper vibréting body 40 vibrate vertically
(in a direction tilted backward a little), and such vibration is
transmitted, through upper vibrating'body 40, to the driver’s seat
1. A driveéxr seated in the driver’s seat 1.is kept alert by the
vibration of the driver’s seaﬁ and is not liaple to doze off du;ing
driving.

Fig. 14 and 15 show a fifth ecubodiment. In the fifth

embodiment, a groove 41b is formed on the bottom face of the

concave part 4la of lower vibration bedy 41 and the lower end of
compression coil epring 60 is positioned in groove 41b and fixed.
Groove 40b is formed on the upperside of the concave part 40a of
upper vibration body 40, and the upper end of said compression coil
springl 60 is positioned in groove 40.b' and f-i:ced. Electro-magnet 43

is fixed on the hottom face of concave part 4la of lower vibration:



and. 122b,

pressure

part -123b formed on piston rod 123. In servo val ve 10}
power stage 103 are fornmed, and first valve rod 104 if

vertical -

105 is arranged vertical-sliding-freely in the power stage To3—Riof
102 is connected through fifth [ine 106 to an upper part of pomer stage

respectively. Pressured chanber 126 is divided into an upper

chanber 124 and a | ower pressure chanber 125(b} FEER anet er

I
sliding-freely in the pilot stage 102, whil

12

body 43 inside of compression coil spring 60. Moving iron core 44

is fixed on the upperside of the.concave part 40a of the lower -

vibration body 40 inside the compression coil spring 60. As shown
in Figure 15, lower vibration body 41 and upper vibration body 40
are connected with flat spring 61 at its opposite right and left
lends of body 41. One end of flat spring 61 is fixed by a.bolt &5
on a lower stay 64 fixed on lower vibration body 41 by a bolt 63,
while the other end is fixed on the upper stayl67, fixed on upper
vibration body 40 by bolt 66. Flaﬁ'spring €1, in such a fixed
state and in a horizontal position, as shown by a chain line of
Figure 14, operates so as to set resonance frequency. In this

£ifth ewbodiment, mainly, a vertical vibration is given to the

driver’s seat. The other parts, axcept for the above, are the same

as those of the fourth emhodiment and the same numbering is
adopted. '

In the above feurth and f£ifth embodiments, elaectro-magnet 43
.1s used for the 1ower v1bration body 41 and a moving iron core 44
is used for the upper ‘vibration body 40. -Th:.s, however, is
intended not as limiting in scope and it is possible that electro~
magnet 44 is used for the uppexr vibration hedy 40 and a moving iron
core 44 can be used for the lower vibration bedy 41,

In the sixth embodiment of Fig. 16, a pmeumatic.cylinder
vibrates driver’s seat-.l. A pneumatic cylinder 70, having an uppex
wall 71a, has a rod 72 passing through in red hole 71ib, formed on
the nu.ddle part of an uppers:.de 71a of cylinder body 71. ’I‘he

driver's seat 1 is fixed. on the upper end of rod 72, while plston



103, and through sixth line 107 to a | ower part of power eniBQT:PGWEFZﬁ
stage 102 is connected through the first line 127 to an J% AﬁFMﬁHﬂQﬁEET
chanber 124 of the cylinder chanmber and through the secadh

_ : : @ g ABG 1896 2
| ower pressure chanber 125, through third line 113 to a |hy8fauti-c purp;ro
shown, and through forth line 115 to first line for returning orl, '
respectively. A vibration generator, by dynamc electricity 108, is
arranged under pilot stage 102. Coil 108a is positioned inside its

vi bration generator by dynam c 13 '

73 is fixed on the lower end. Piston 73 is slidable, vertically,

in c¢ylinder chamber 74, the piston dividing cylinder chamber 74
into an upper chamber 75 and a lower chamher 76. A spring 77 is
arranged between the concave part of the upper side 71a of cylindex
body 71 and the concave part of the upperside of the piston 73, and
piston 73 is pressed doﬁnward by energy of.piston 73. A line 78 is
extended from lower chamber 76 and connected to a channel control

valve 80.

In channel contrel valve 80, a valve rod 82 is  arranged
glidably inside a c;sing 81 and an iron core, or permanent magnet
83, is installed at the left end of the valve rod 82. A maximum
diameter part 82a is-fo:ped in valve rod 82, dividing the casing 81
into two parts, a right chémber 84 and a 1éft chamber 85. Electro-
magnet 86 is fixed on a part of the housing of coentxol valve 80 to
the right frbm the left end by a definite distance on the chamber
85, while air-supply line 88, extended from a compregsor 87, is
connected to chambey 85. Sprinq 89 is positioned in right chamber

84 and valve rod 82 is pressed toward the 1eft) Fig. 16, by energy
of the spring 89.

chamber '84'

A passage 50 to atmesphere, leads from right

Electro-magnet 86 is electrically connected, through an
inverter, with a battery 17 of an automobile 15 such as in the'
fourtn enbodiment. And an on-off switch for'vibration, which
controls the supply of electricity to electro-magmet 86, is

arranged on a console panel, 18 of an{adtomobilells, ?ig. 3. 'Whén




electricity 108 while controlled body 110 is energi zed
109 in the upper part of the vibration generator. Coi
fourth enbodi ment, electrically connected through an
battery 17 of the autonobile 15, Fig. 3. Electricity [suppi-i-ed. foronflhe
inverter to the coil 108a is converted into alternating cuTT

switch, not shown, controls electric supply to coil 108a and |s |nstalled

in the

14

Pl

the switch for vibration is pushed, the electro-magnet  86 is=
charged with alternating current. |

In this embodiment, as shown in Fig. 16, in normal condition
the vibration switch is not pushed and electro-magnet 86 is not
charged with electricity and magnetic force 15 not generated in the
electro-magnet 86. The valve rod 82 is pushed to the left by
elaétic enargy of spring 89 and contacts the leftside of a casing
81, wherein the mnmaximum diameter part 82a of valve rod 82 is
positioned between the connected line 78 and air supply line 88.
Thereby, connegted line 78 and atmosphere passage 90 are qohhectad
thrqugh the right chamber 84, while the commﬁnication of a line 78
and air supply line 88 are cut off by the maximum diameter part

82a. Therefore, the air cf_lower chambgr 76 is connected to the

atmogsphere so that piston 73 is pressed downward to downside of the

cylinder 71 by elastic energy of the spring 89 and the driver’s
seat 1 is supported by the upper wall 71a of cylinder bhody 71. In

this case, the air frow .a cbmpressor body 87 is released to the

atmosphere outside by the compressor body 87, itself, or means for

releasing air, which is arranged in the air supply line 88 (not
shown in Figures).

When a driver feels drowsiness coming on during driving and
the driver pushes on a.switch for vibration, electro-magnet 86 is
not charged with alternating electricity. At that time, magnetic
force is generated in said electro~magnet intérmittently in"a short

pitch, wherein iron core 83 is attracted toﬁafd the position where

electro-magnet 86 is installdd, that 'is tm_ra the yight, Fig. 16.




18 control panel 18, so that the controlled body 110 can_be controlled
vertical -sliding-freely by sending alternating current|ft al 1.

Control |l ed body 110 contacts first valve rod 104. The @%%‘V31Vé‘rﬁﬁhﬁb4
i s energi zed upward, and al so energi zed upward by an e kt[%rgg.l__ﬂ.ﬂ Aboi 1996111
fixed on the upper part of the pilot stage = [l

15

Therefore, the valve rod 82 moves against elastic force.of the
spring 89, and, as shown in Figure 17, the commmication of the
line 78 and the passage to atmosphere %0 is cut off by maximum
diameter part 82a and line 78 and the passage to air supply line 88
are connected through chamber 85. Air, at aif pressure of 3 -
5kgs) is force-feeded from compressor 87 into a lower chamber 76.
Piston 73 (the area receiving the pressure is 20cm?®) rises and the
driver’s seat 1 rises together. In the condition that magnetic
force is'not generated in electro-magnet 86, as mentioned iﬁ the
above, because line 78 and the passage to. atmosphere 90 are
connected, the ajr in the lower chamber 76 is connected with the
outside. atmosphere, Fig. 16, the piston 73 is pressed downward by
the energy of the spring 77 and also the drivér’s seat lowers. The
raising and lowering of the driver‘s seat 1, like this repeats
while the switch for vibration is pressed. In this way, if a
driver feels drows;ngss, the driver can vibrate the driver’s seat
1 By repeatiné-;ise éné fall of such driver’s seat by operating the
switch for vibration installed in ﬁhe control paﬁél'ls. Therefore,
 the dxiver remains alert, does not doze off during driving, and
traffic accidents caused by dozing during driving can be prevented;
In the sevanth embodiment of the invention sﬁown in FPig. 18,

means for releasing air from compresser 87 into the atmosphere

outside ie installed in the channel control valve 91. This means

that in the channel control valve 91 of this embodiment, as shown
in Flgure 18, the maximum dlameter parts of 92a and 92b of valve.

rod 92, are rormed at the detinite distance between them in the



102, The first displacement transducer 112, which detEsts=a
in the |lower part 105a of the second val ve rod 105, is
| ower part of the power stage 103. The detection signal
vi bration generator by dynamc electricity 108 as feed ....... VL 00T N
hand, the second di spl acenment transducer 129, which deteers=dispacenes
t he Iomer part 123b or piston rod 123, is installed in the | ower part of
cyl i nder chanber 126. Such detection'signal is sent to the vibration

16

valve rod 92, whereby the casing 93 is divided, respectively, into
a right chamber 95, a middle chamber 96 and a left chamber 97.
Also, a line for releasing force feed air 94 is arranged in the
casing 93, whose end opens to the outside of the automobile through
a hole (not shown in Figures) formed in the floor 16 of the
autbmobile 15, Fig. 3, into the atmosphere outside. The other
parts, except for these parts, are the same as those of the above
Example 6 and the same numbering is adopted. |

According to the seventh eﬁbodiménﬁ, the connected line 78 and
the air supply line 88 are conmected through the middle chanber 96
when nagnetic force is generated in eiectro-maénet 86, as shown in
Figure 18. The connected line 78 and the line for the passage to
the atmosphere 90 are connected through the right chanber 95, while
the air supply line 88 and the line for releasing force feed air 9;
are connected through the middle chamber 96, when magnetic force is
not generafed in electro-magnet 86, ~as  shown in Figure 19.
Thereby, when the.compressor 87 is driving, the air pressed by
compressor 87 is not sent to the lower‘chambgf'76 of the cylinder
chamber 74 so that the air can be disch#rge& to outside. of the

*'éutomobile.

In thé-embodiments, the combination of the valve rod 82 (92)

combined with the spring 89 are adopted for the channel control

.. valve 80 and 91. waevér, a rotary valve type is also acceptable.

In the eighth embodiment of Fig. 20, the driver’s .seat 1 is

~vibrated by a hydraulic cylinde'i'._ In detail; in hydraulic cylinder

120, a T-shaped piston rod 123 slxdes vartically. ‘The driver’ s“



generator by dynamc electricity 108 as feedback. In Fijgggs; X Iﬁ“ﬁ%
second line for returning oil 117 is the seventh Iine gonne féd m#tﬁ”EhE

hydraulic punp and 118 is a di aphragm which are |nstalggk r1tAU@(n
condition, on the controlled body 110 and the vibrati oi=gengi: -

dynam c electr|C|ty 108 I n the above structure, when alternatlng cu

sent to the coil 108a of the vibration generator by dynamc electricity 108
so that the controlled body is noved upyard, as shown in Figure 21
7

seat is fixed on a supporting part of the seat 123a formed at the
upper end of piston rod 123. The cylinder chamber has a pressure
chamber l26 formed between upper and lower hydraulic packings 122a
and 122b, respectively. Pressured chambex 126 is divided into an
upper pressuyre chamber 124 and a lower pressure chamber 125 by a-
maximum diameter part 123b formed on piston rod 123.

In servo valve 101, pilot stage 102 and power stage 103 are
formed, and first valve rod 104 is arranged vertical-sliding~freely
in the pilot stage 102, while the second valve rod 105 is arranged
vertical-sliding~freely in the power stage 103. Pilot stage 102 is
connected through fifth line 106 to an upper part of power stage
103, and_thfouqh sixth line 107 to a lover part of power stage 103.
Yower stage 102 is cennected through the first line 127 to an upper
pressure chamber 124 of the cylinder chamber and through the second
line 128 to a lowex pressure chamber 125, through third line 113 to
a hydraulic pump, not shown, and through forth line 115 to first
line for xetufning oll,_fespectively. A vibration generator, by
dynamic électricity'lbs,.ls'arranqéd under pilot stage 102. coil
1082 is positioned inside its vlbfation -generator by dynanmic
electricity 108 while controlled body 110 is energized, upward, by
a spring 109 in the upper part of the vihraiion generator. Coil
108a is, as in the fourth embodiment, electrically " connected
through an inverter with ﬁhe batte;y 17 of the automobile 15, Fig.

3. _Elegtricity‘suypliéd from the inverter to the coil 108a is

_converted into alternating current. an on~-off switch, not shown,

controls eleetrzc supply to coil 108a and’ 1s installed in the



stayge 103.

with the sixth line 107 so that oil
supplied fromthe | ower end of the power stage 103 to

force fed by the

At that time, the second Iine- for returningegid 72662

fifth line 106 are connected so that L= 77N

18

control panel 18, so that the controlled body 110 can be controlled
vertical~-sliding-freely by sending alternating current to coil
108a. Controlled body 110 contacts first valve rod 104. The first
valve rod 104 is energized upward, and also energized upward by an
extension spring 111 fixed on the upper part of the pilot stage
102. The first displacement transducer 112, which detects a
displacement in the lower part 105a of the second valve rod 105, is

installed in the lower part of the power Stage 103. The detection

signal is sent to the vib:_:ation‘ generator by dynamic electricity

108 as feedback. on the other hand, the second displacement
transducer- 129, which detects displacement in the lower part 123b
of piétoh ‘rod '123,' is installed in the lower part of cylinder
chamber 126. Such detection sig‘nal' is sent to the vibratio.n
generator by dynamic electricity 108 as feedback. In Figure 20,
116 is the second line for returning oil 117 is the seventh line

connected with the hydraulic pump and 118 is a diaphragm, which are

_ installed in the oil tight condition, on the controlled body 110

and the vibration generator by dynamic electricity 108

In the above structure, when alternating cuxrent is sent to
the coil 108a of the vibration generator by dynamic electricity 108
so that the controlled body is moved upward, as shown in Fiqure 21,
the first valve rod 104 moves upward and the seventh line 117 is
connected with the sixth line 107 so that oil force fed by the
hydrau:_!.ic pump is supplieé from the lower end of | the powér étage.

103 to inside the power stage 103'.' At that time, the second line.
'.for returninq oil 116 and the fifth line 106 ara connected so that




19 oil is returned fromthe upper end of the power st ‘Iﬂé‘fﬁ “a--tank(not
shown in Figures). Thereby, the second valve rod 105 E5  uBWaTd ST Hs

aresult, the third line 113 is connected with the se dlﬂﬂeg@ t hat

the oil fromthe hydraulic punp is supplied to the lo - )

125. The first line for returning oil 114 and the first

connected through the fourth line 115 so that oil is returned fromthe
pressure chanber 124 to :

19

oil isa returned from the upper end of the power stage 103 to-a tank
(not shown in Figuxes). Therehy, the second valve rod 105 moves
upward and, as a resulﬁ, the third line 113 is connected with the
second line 128 so that the oil from the hydraulic pump is supplied
to the lower pressure chamber 325. The first line for returning
oil 114 and the first line 127 are comnacted through the fourth
line 115 so that oil is returned from the pressure chamber 124 to
the tank. Thereby, piston xod 123 is moved upward and the driver’s
seat 1 risaes. When the controlled body 110 is moved downward, in
an opposiée reaction against the above, the piston red 123 is woved
downward so‘tﬁagithe driver’s seat falls. Thus, accompanying with
the vertical movement of thegdontrélled.hody 110, the driver‘s seat
vibrates. In this case, the amount of inflow oil and outflow oil
"to a lower pressure chamber 125 or an uppexr .pressure .chamber 124,
changes by the displacement of the first valve rod 104 in the pilot

. stage 102, so that the piston rod 123 vibrates at a speed in
_proportion to the oil flow. The detection sxgnals from the first
displacement transducer 112 "and the second displacement transducer
129 are sent to the vibration generator by dynamic electricity 108
as feedback, which enakles pracise control.

In the elghth embodiment, if a driver feels drowsiness coming
on, the driver can operate switches installed on a control panél
such as control panel 14, Fig. 6, whereby alternating currxent is
sent into the coil 108a of vibration generator by dynamzc

'_electricxty 108 so that a servo valve 101 operates to supply 011“

ffrom the hydraulic pump to the pressure chamhers 124 and 125 of the



the tank. Thereby, piston rod 123 is noved upward ape=the driver' s _seat
rises. When the controlled body 110 is noved downwa (RERLACZR:OAPOSHE €

reaction agai nst the above, the piston rod 123 is ved qwgn% §o t at
‘the driver's seat falls. Thus, accompanying with t Lm““m"m"“mup 0
the controlled body 110, the driver's seat vibrates- $ t-hi-s—ease —tfe

anount of

inflow oil and outflow oil to a | ower pressure chamber 125 or
upper pressure chanber 124, changes by the displacenent of the first valve
20

rod 104 in the pilot

1

f

an

hydraulic cylinder 120 and the piston rod 123 moves vertically and

the driver is kept alert and traffic accidents will be prevented,
In the ninth embodiment in Fig. 22, the vibration generator,
by dynamic electricity 130, is adapted to vibrate the driver’s seat
1. In detall, support awxes 133 of the vibration genarator, by
dynamic electricity 130, are extended from opposite sides, at the
right and left in horizontal direction, and supported by support
base, not shown. &nd also, in the vibration generator by dynamic

eléctricity 130, a base 135, wherein the driver’s seat is fixed, is

supported by iron core 134. The iron core 134 has an annhular body -

magnetic pole 136, an annular upper yoke 137 fixed on an'upper'part
of annular body magnetia pole 136, a circular lower yoke 138 f£ixed
on a lower part of body magnetic pele 136, an amnular upper center

magnetic pole 139 and a lower c¢ehter magnetic pole 140, arranged

concentrically, wherein annular execiting coils 143 and 144 are.

arranged concentrically in two divided spaceé of uppexr annulax
chamber 141 and lower annular chamber 142 formed thereby. Both
exciting coils 143 and 144 are, like in embodiment four,
electrically connected with the battery 17 of the automobile 15, so

that the battery supplies direct current to both exciting colls 143

An annular cgvitf'145, connecting the spaces of upper chambér
141 and lower chamber 142, is formed concentrically with exciting
c'oi,ls. 143 and 144 in a é¢entral annular projectinq'portion 1363 of

body magnetic pele 136, while a bore 146 is t;orn'xed‘ t,hréﬁgﬁ .the

' center.dﬁ_upper center maghetid polé,las; Linéar:ball béariﬁq 149



stage 102, 'so that the piston rod 123 vibrates at a a&&Q:LnpropQrtlon to
the oil -

control. In the eighth enbodinment, if a driver feels
the driver can operate sw tches |nstaLIed on a control panel such as
control panel 14, Fig. 6, whereby alternating current is

21

is fixed on the upper part of pit 146. A connecting holés 151,
connecting with upper space 141, are formed at regular intervals in
upper yoke 137. A hole of small diameter is formed on the upper
portion of lower center magnetic pole 140, and a hole of larger
diameter is formed under the hole of small diameter. Linear ball
bearing 147 is fixed in the small diameter while air spring 148 is
positioned in the hole of larger diameter.

Suppoxrting rod 150, which extends d.oymward from the centexr of
the underside of base 135, passes fhréugh pore 146 of upper center
magnetic pole 139 and tﬂe hole of small diameter of lower center
maghetic pole 140 and is supported by aiy spring 148, for free
vertical-sliding-movement by linear ball bearings 147 and 149.
Connecting piece 152 extends downward through connecting hole 151
on the lower part of- base 135, and it;'v connected, through connecting
hole 151, with annular driviﬁg coil 153. Driving coil 153 is
arranged in the cavity concentrically with concentric exciting
coils 143 and 144. Driving coil 153 is elaectrically connhected,
through an inverter, with battery 17, whereby electricity, supplied
to the driving coil 153 is converted inte alternating current. an
on~off switch, not shown, Qontrcls_ﬁhe.supply of electricity to
driving coil 1§83 and' is arranged in a centrol panal, such as
control panel 14, Fig. .6.. In Figure 22, 154 is an air seal and 155
is a loop spring, which wo'rks' as a bhaffle.

Izi the ninth émbddimént, when .the switch of the control pénel
is turned én, direct current i= charged through excz.tmq coi.ls ‘143 “

and 144 and. magnetlc flux in the direct ef arrow A is formed and



sent into the coil 108a of vibration generator by dynamc electricity
108 so that a servo valve 101 operates to supply oil [ffe -Fe=h athe

punp to the pressure chanbers 124 and 125 of the 0“%?@%@ﬂﬁiﬁ?eyh5nd¢r
120* and the piston rod 123 noves vertically and

22

alternating current is charged through the driving coil 153 at
right angles to the magnetic flux of the direct current in coils
143, 144. Accarding to Fleming’s rule, an excitation force works
in the B arrow directions, and the driver’s seat vibrates.
Therefore, if a driver fzels drowsiness coming on, the driﬁer can
vibrate the driver’s seat 1 by turning on the switch, preventing

dozing during driving and accidents caused therehy.

EFFECTS OF THE INVENTJON.

Thus, according -to this invention, a driver's seat
having a vibration generator Eonnected to the
driver's seat and controels for turning the,
vibration generator on and off for vibrating the
driver's seat so that when a driver feels
drowsiness coming on, the driver can operate the
controls for switching on~off the vibration
generator so that the driver'h.ééat:éan be vibrated

and prevent the driver from dozing during driving

and prevent an accident from occurring,



the driver is.kept-alert-and-traffic accidents wll
th enbodi nent in Fi the vibration generator,
electr|C|tyJ“ﬂ| “ l gﬂlﬁﬂ' o vibrate the driver's
support axe atlon ‘generator, by dyna 'Ba%leetrj
are extended fron1opp05|te sides, at the right and |eft i
direction, and supported by support base, not shown. And also, in the

vibration generator by dynamc electricity 130, a base 135, wherein the
driver's seat is figi@gmsi S 23

1. A vibratile seat (1) with means for vibrating the seat and

means for turning the means for vibrating the seat on and off.

2. A vibratile seat according to claim 1 in which the means
for vibrating the seat comprises a vibrating motor (10)
connected to the seat.

3. A vibratile seat according to claim 1 in which the means
for vibrating the seat (1) comprises a vibrating motor (10)
elastically connected to the seat, a power transmission shaft
(25) and a belt (21) comnecting an output shaft (10a) of the
vibrating motor and the power transmission shaft.

4. Means for vibrating a seat (1) comprising a motor (32)
elastically connected to the seat (1), a power transmission
shaft (33), an eccentric load (34) on the power transmission
shaft and a belt (21) connecting an output shaft (32a) of the
motor and the power transmission shaft. '

5. Means for vibrating a seat (1) comprising a lower :
vibratile body (41), an upper vibratile body (40) on the lower
vibratile body, a U-shaped flat spring (42) connected at one
end to the lower vibratile body and at the other end to the
upper vibratile body, an electro-magnet {43) on one end (42a)
of the flat spring, a magnet (44) on the other end of the
spring (42b) and facing the electrd—magnet, and means (50) for
controlling the energizing of the electro-magnet.

6. Means for vibrating a seat (1) comprising a lower
vibratile body (41), an upper vibratile body (40) on the lower
v1brat1le body, a coil spring (60) having a lower part on the

lower vibratile body and an upper part on the upper vibratile



supported by iron_core 134. -The-iron core 134 has an annular_body nggnetlc

pol e 136, an “annul ar upper yoke 137 fixed on an upper p Apnut ar_ body)
magnetic pole ﬂm‘“ﬂ“'ﬂl“ﬂmmnugwer yoke 138 fixed on a ??\%gr‘"‘parf”o <H ]i
nagnetlc pol e per center magnetic pol ps g@g
center magnetic bol%e 140" arranged concentrically, wher 'n nﬁﬁnr' "tin

coils 143 and 144 are arranged concentrically in two divided spaces of

upper annul ar chanber 141 and | ower annuP4r chanber 142 for med t her eby .-
Bot h

SZ

body, an'electro-magnet (43) on either the lower or upper
vibratile body, a magent {(44) on the other vibratile bedy and
facing the electro-magent and means (50) for controlling the
energizing of the electro-magnet.

7. Means for vibrating a seat (1) comprising a rod (72)
having one end freely slidable in the chamber (74} of a
cylinder (70) and the other end projected outward from the
cylinder chamber and connected to the seat, a piston (73)
connected to the end of the rod in the chamber, means (78) for
supplying pressure fluid to the cylinder chamber, a channel
control valve (80) for supplying and discharging the pressure
fluid to the chamber and means for controlling the valve for
repeated free sliding of the piston.

8. Means for vibrating a seat (1) comprising an iron core
(134) located under the seat, a support body (150) for
supporting the seat, an elastic body (148) elastically
supporting a lower end of the support body and positioned on
the iron core, annular spaces (141,142) formed in the upper
and lower ends of the iron core, an ammular exciting coil
(143,144) arranged concentrically in each of the annular
spaces, a cavity (145) in each of the exciting coils and
connecting the annular spacés, an annular driving coil (153)
positioned in the cavity and freely slidable vertically, a
bore (146) extending downward from the upperside of the iron
core into the upper annular space of the annular space at each
end of the iron core, a connecting piece (152) in the bore and
the upper annular space and connecting the upper part of the
support body (150) and the driving coil and means for
supplying direct current to the exciting coils and supplying

: alternatxng current to the drlvxng coil so that the driv1ng

" coil may be vzhrated vertically.



exciting coils 143 and 144 are, like in enbodiment four, electrically

connected wi _ of the autonobile 15, so tg&ngﬁ
suppl i es di rglmwm"mmmg”ﬁt h exciting coils 143 and 1§%L&§|§éﬁﬁurar
cavity 145, cbdnnectu ng aces of upper chanber 141 |a q |0WEVuEmﬁﬁB91 '
142, is forned concentrically with exciting coils 143 Waxina

annular projecting portion 136a of body magnetic pole 136, while a bore 146
is formed through the

25

9. A vibratile seat (1) with means for vibrating the seat and
means for turning the means for vibrating the seat on and off,

in which the means for vibrating the seat is according to any
of claims 4 to 8



center of upper center nmagnetic pole 139. Linear ball bearing 149 21 is
fi xed on the upper part of pit 146. A connecting hole ' i

upper space 141, are formed at regular intervals in u pBFPQ%@Ei
of small dianeter is formed on the upper [\

Date s e
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- ABSTRACT

-

VIBRATILE DRIVER'S SEAT

A driver's seat (1) connected to a vibration generator and

control means (14) for turning the vibration ggnerator on and
off. When a driver begins to feel drowsy he can operate the
controls to turn on the vibration generator. The vibrating
seat prevents the driver from ddzing during driving and may

prevent accidents caused by the driver's drowsiness.

Figure 6



porfion of |ower center magnetic pole 140, and a hole of larger dianeter is

formed under the hole of snall dianmeter. Linear ball pear~mrg—347Fs=fix&d
in the small diameter while air spring 148 is positi-of|eRERRGEMEEROBBEDF }
er

| arger diameter. Supporting rod 150, which extends doynwar d) ffr AptiB86 ce
of the underside of base 135, passes through bore 146||dPatepper--cent-ef----
magnetic pole 139 and the hole of small dianmeter of | '
pole 140 and is supported by air spyjsg 148, for free

C

F1G |1




vertical -sliding-novenent by |inear ball bearings 147'§gg_;§9;,gpngecLLn

pi ece 152 extends downward t hrough connecting hole 151

Sl QBT At lof

base 135, and is connected, through connecting hol e 151?ﬂﬁﬁg £l
153 is arranged in thei%gv
| Pete

driving coil 153, Driving coi
concentrically with concentric exciting coils 143 and

T e

Dl‘l\ngg_____%ir! 3

Is electrically connected, through an inverter,
electricity,

current. An

FI1G 2

with battery 17, whereby
supplied to the drivin%/%%il 153 is converted into alternating
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on-off switch, not shown, controls the. supply of electricity to driving
coil 153 and is arranged in a control panel, such as contral. panel 14 __Fig.
6. In Figure 22, '154 is an air seal and 155 is a | oop| sffp;Rge:which veF KsS
as a baffle. In the ninth enbodi nent, when the swtch pf theogozméo;éﬂ'@an |

is turned on, direct current is charged through excitipghgoi¥s 43 drd _1%4 '
and magnetic flux in the direct of arrow A is forned ahe
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22 alternating current is charged through the driving cg ﬂqm;jﬁﬁ*giwﬁ
angles to the magnetic f lux of the direct current in cpiREPLESENITY S y

According to Flemng's rule, an excitation force works [jn th AUGoI6
directions, and the driver's seat vibrates. Therefore, {fDaedri-ver-feel§”
drowsi ness com ng on, the driver can
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vibfate the driver's seat 1 by turning on the switch

during driving and acci dents caused thereby. EFFECTS (
according to this invention,

conmected to the driver's

gener at or
feels

F1G 5

seat

a driver's seat having a
and controls for t

on and off for vibrating the driver's seat so t-hat WieH—a=—¢Fi
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drowsi ness com ng on, the driver can operate the con.t_LaLs___z_L%::saaﬂ—g--M- &
on-of f the vibration generator so that the driver' s| g sgan:be skbratied
and prevent the driver from dozing during drivi ng anjl prevent an acci dgnt
froﬁloccurrlng Date feeieerreeirrescasarenas
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Cl ains 23 1. Avibratile seat (1) wi ThEﬂﬁ.% §a-arr*v;i;'hrt-at ng
the seat and neans for turni ng the nmeans for vibratin .
2. Avibratile seat according to claim1 in which the
t he' seat conprises a vibrating notor (10) connected t -
vibratile seat according to claim1 in which the neans for vibrating the
seat (1) conprises a vibrating notor (10)

7/22
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el astically connected to the seat, a power transm ssion shaf+—25y" EE?’”
belt (21) connecting an out put shaft (10a) of the VI% ﬁgpggngmﬁﬁpua

power transm ssion shaft. 4. Means for vibrating a sgat (1) conprising
nmotor (32) elastically connected to the seat- (1), a pp\WRke {.r.ansm-ssi-oil
shaft (33), an eccentric load (34) on the power transiy-ssor and a

belt (21) connecting an output shaft (32a) of the notor and the power
transm ssi on shaft.
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5. Means for vibrating a seat (1) conprising a |ower vibratile body (41),
an- upper vibratile body (40) on the lower vibratile body=a=H-sHapet 1z

spring (42) connected at one end to the |ower vibratil el FoRRLAGTI it 2=
ot her end to the upper vibratile body, an el ectromagnet ||(43) erg B ﬁg@ ;
(42a) of the flat spring, a magnet (44) on the other eng Bfiet-he-- B I 1S

(42b) and facing the el ectromagnet, and neans (50) for trof rTng tne
energi zing of the el ectronagnet.
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6. Means for vibrating a seat (1) conprising a |ower yibretile-hoc
an upper vibratile body (40) on the lower vibratile @EPLéCem;k\;Ts\p;
(60), having a lower part on the lower vibratile body [and aﬂ
t he upper vibratile 24 i late:
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body, an el ectro-magnet (43) on either the lower or u

magent (44) on the other vibratile body and facing th REﬁE&*éﬁg@ggw%gﬁ
S

means (50) for controlling the energizing of the el ect
for*vibrating a seat (1) conprising a rod (72) having

—Mibratile body a

o I A0 g

slidable in the chanber (74) of a cylinder (70) and t

outward fromthe cylinder chanber aqq/ggnnected to the seat,

FIG 11
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conpected to the end of the rod in the chanmber, neans —-suppl yi ng

pressure fluid to the cylinder chanber, a channel cont @Eﬁwacwma@ygqh_‘*

suppl ying and di scharging the pressure fluid to the chHanber d neaﬁ§“f:y
or

controlling the valve for repeated free sliding of th
vibrating a seat (1) conprising an iron core (134) |oca ,
a support body (150) for supporting the seat, an elastic body (148) o

el astically -
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supporting a |lower end of the support body and position
annul ar spaces (141, 142) formed in the upper and | ower dﬁ?uﬂcﬁﬂﬂewﬁ@pgr
core, an annul ar exciting coil (143, 144) arranged conce trlc
t he* annul ar spaces, a cavity (145) in each of the excit
connecting the annul ar spaces, an annul ar driving coi
the cavity and freely slidable vertically, a bore (146) extendi ng downward
fromthe upperside of the iron
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core-into the upper annular space of the annul ar space pt—eaeh-ead of-the

I ron core, a connecting piece (152) in the bore and theulﬂmmmﬂm\l”ﬁﬁﬁ;%a

and connecting the upper part of the support body (150)|iand bh?@ ving
coil and means for supplying direct current to the exciinmm.()it.gmﬁﬁgnw

Te

supplying alternating current to the driving coil so th
may be vibrated vertically.
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25 9. Avibratile seat (1) with neans for vibrating the-seat and mee _reans for

turning the nmeans for vibrating the seat on and off, |
vibnating the seat is according to any of clains 4 to

FIG 15
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FIG
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REPLACEINT SHEET
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REPLACEPAINT SHEET
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[ REPLACERIENT BHEET

|| Date 0.7 AUG.199
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REFLA.’CE’?.‘ZEEEET SHEET |
pate 0.7 AUG 1936 /
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