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The invention relates to a vibratile 

driver's seat to keep a driver alert 

A variety of appax-atus have been proposed to keep a driver 

alert and prevent a driver of automobil.es and the like, from dozing 

· during ~iving. such apparatus usually comp~ise _a sensor for 

sensing that a: driver has started to doze and me~s for wa:keninq a 

driver by receivinq a signal from '!;:be .sensor~ lro:r example, there 

is a sensor which senses that a driver has started to doze· by 

sensinq the numberof times the driver nods per unit time or the 

time for. leaning one's head forward, and the like, because a Cl.river 

nods when the driver starts to doze, and sends a signal to m.eans 

for alerting the driver. Also, there are means for alerting a 

driver which operates by receivinq the signal, and alerting the 

driver by producing a loud sound in the driver's ear or. ears. . . . . 
Therefore, accordin:g to ~is apparatus, if a d%'iver 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 opera-t;es only 

after a driver has started to doze off, t.he driver Jl1ay lose 
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concentration, due to drowsiness, when the driver has started to 

doze, to such a degree t:hat the m.eans for. alertinq and wakening the 

driver uy not be effective. 

Accordingly.,· the- present invention can p:t:ovide 

apparatus for preventing a driver froni. dozinq off by vibrating the 

seat. 

.. 
The present 

invention provides a vibratile driver's seat and 
. . 

means for vibrating such driver's seat and •eans for controllinq 

the on-off o'f sue~ means for vibrating the driver's seat. 

As a resul.t of a se:ries of studies of apparatus to effectively 

prevent dozing during driving, the inventors have discovered that 

it is too late to prevent accidents when a driver is waken throu9h 

a sensor that senses a driver has started to doze. ~e inventor 

has discovered that,· if a driver's seat is always being vibrated,. 

the drivel;' remains alert, does not doze off and, ·.as a result, t~affic 

accidents caused by dozinq d~inq. drivinq can be completely 

preve.nted. 

The invention will be m.o:r:e f'Q..lly described and will be better 

understood frol!l the followinq deScriptioe, taken with the appended 

drawings, in whieh: 



Fig'. 1 is a side view of one esaJ:>odim.ent of the -present 

invention; 

Fiq. 2 is a top plan view of the apparatus of Fig. l with the 

driver's seat removed;. 

Fig. 3 is a side. schematic view of an aut01aobile inco:rporatinq 

the invention of Fiq. 1; 

Fiq. 4 is a vertioal sectional view of the vibrator of the one 

embodila~t; 

Fiq. 5 is an enlarged view, partly in section I of the 

·apparatus of Fi9. l; 

Fiq. ~ is a top view of the driver's seat and the control 

panel for control of the apparatus of .Fiq. 1; 

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

Fig. a is a side view, similar to i'ig. 1, but showing another 

embodiment of the invention; 

Fig. 9 is a front view, partly in section, of the vibrato~ 

arrangement of the embodilllent qf Fig. a; 
Fiq. 10 is a.side view; similar to Fig. 8 1 but showinq a still 

further embodiment of the invention; 

Fiq. ii is a front view, partly in section of the Emlbodiment 

of Fiq .. 10; 

Fiq. 12 is a side view, similar to l!'iq. 10, showing yet 

another embodiment; 

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

Fiq. 14 is a side view, partly in section, o:f stil.l yet 

another eml:iodilll.ent; 
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Fig. 15 is a rear view of the embodiment of Fig. 14; 

!'iq. 16 is a side view, partly in.section, of stil.l a further 

embOdiment, of the invention; 

Fig. 17 is a side view, partly in section, of the embodbient 

of Fiq. 16, with th.e apparatus in a different position; 

Fig. 18 is a side view1 partly in sec1:ion, of a further still 

embodiment, similar to Fiq. J.6; 

Fig. 19 is _a side view of the apparat;.us.of Pig. l.8 with such 
":· ,,. 

apparatus in a dit:fuent position; · :- ·· · 
..... 

Fig. 20 is a side view, partly in section, of still another 

embodiment of the invention; 

Pig. 21 is a side view, sllilar t.o Fig. 20, but with the 

apparatus in a different position; and 

Fig. 22 is a side diagrawnatic view, of a still further 

. eml:>odilllent of the apparatus of the invention. 

The f ollowinq are detailed description$ of the various 

embodilllents.. · 

Figure l. shows a side view of the first embodiment of the 

invention, has a.structure !or vibrating a driver's seat 1 by a 

motor 10 installed on tb.e underside of the drive.r's seat wherein 

the vibration is transmitted to the driver's seat l when vibration 

motor 10 is activated. Driver's seat 1 is aounted on base 2 and, 

as best shown in Figure 2, is attached tc base 2 hy anqle fasteners 

3 shaped like an. L, and whieh face each other, at a position toward 

the front and a rear end of base 2. stationary plates la, are 

~ixed, by bolts 4, on the radial outward slants of said support 
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boards 3 at the front end and the rear end of the base of seat 1. 

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

base 2. Vibration motor 10 is tixed with bolts 5 on the underside 

of base 2. Rotation axis loa of vibration motol:' 10, extend& 

horizontal in riqht and left ctirection, as viewed f:J:"om the front of 

the driver's seat 1 and from the front of automobile 15 shown in 

Fi~e 3. As shown in Figure 4, eccentric loads 13 1 compria~nq 

fixed load 13~ and an adjustable load 10, are installed on opposite 
ends 1ob of r~ation axis .'1oa; "the ·dtrection of rotation bei.iig 

indicated by an arrow in Figure 1 ot vibration "•otor l.O. The 

centrifugal force caused by eccentric loads 13, rotating at the 

opposite ends of rotation axis 1oa, ·causes base 2, and seat 1 . . 
mounted thereon, to vibrate. :rn Figure 4, 10c is a stator core and 

lOd is a rotor core of vibration •otor 10 which is an electric 

motor. 

Base 2, supporting seat l. is elasti~lly supported by its 

oomer, Fig. 2, on bed G. Bed. 6 is fixed on the floor 16 01: an 

automobile 151 Fig. 3. Hollow rectangular barrel frames 71 Fiqs. 

1 and 2, comprising of frame bodies 7a ai'ld 7~, Fig. 5, are welded 

toqether on the front at1d rear OD the upperside Of bed 6, and 

spring· supports B are installed on the riqht and left, Fig. 1 and 

s, front and rear, P'iq. 2, ot the upperside of rectanqlilar ])arrel 

frcunes 7. Spring supports 8 each comprise a disc t.ype bot~om. parts 

sa, support parts Sb installed on the middle of ~e upperside of 

disc tY'Pe .bottom parts Sa, and passenger so ·penetrating both bottom 

parts Sa and support parts ah. Bottom parts Sa are fixed on the 
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upperside Of reatanqular barrels 7 With screws 9. Support parts Sb 

are engaged, from the outside, with springs 11. Bolts 12 are 

inserted through eaCh passage 80. Each bolt 12 is inserted from 

the upperside into eacli bolt hole 2a, on base seat 2. The nut 

screw part of each bolt · 12 is fixed such as by weldinq on the 

ceiling of each rectanqul.a:r: barrel 7 before the frame bodies 7a, 7b 

are welded. ~hus, the underside of the base 2 for installation of 

seat 1 is elastically suspended on the uppel!' en~ of __ springs 11. 

:Xn an automobile 15, .·Fi~·. 3·, as shown·~· Figures 6 and 7, a 

controller console panel 14 is set up on the right side, facing 

forward, of the d.ri~er's seat 1. on console panel 14, power-on 

switch 14a, power•off switch 14b, operation switch 14c, 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 14e, for setting timer for start-up and 

stopping of vibration ;motor 10 and seat vibration caused thereby, 

are arranged.. Con~oller console panel 14 also contains an 

inverter (not shown) so that an electric current fro• a battery 17 

intJtalled in ~e front part of an automobile 15 is converted into 

alternatinq cur.t:ent fo:r: supply to the vibration :motor 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 m:m of the amplitude of the vibration for 

vibrating the driVer's seat 1 up-4own and back-forth. 

When the driver feels dl:'®'siness ~om.ing on. the driver ca:n tu:rn 

on power-on-switah J.4a and then turn on oi>eration-switch 14c so 
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that vibration motor 10 operates, generates vibration and suoh 

vibration is transmitted throuqh base 2 to driver's seat 1 through 

support boards 3 and stationary plate 1a to driver's seat 1 and 

driver's seat 1 vibrates on springs 11. The vib;rating drivel: seat 

1 keep the driver alert and wards off dozing durinq d:rivinq. 

I:n Fiqs. 8 and 9 / a ll\odif ication of the e.mbodintent 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 base 2. Vibration 

motor 10 is fixed by bolts' 23 on the.underside seat base 2 and 

pulley base 22. RUbber vibration insulators 24, coverinq bolts 23 

are fixed bet~een·the upperside of support ~Ob of vibration motor 

10 and the underside of .pulley base 22. ROtation sha~t 25, on 

which pulley 26 is mounted, is instal1ed hoi:izontally between left. 

wall 22a and right wall 22b ot pulley base 22, under driver's seat 

l and is connected by belt 21 to pulley 20 :mounted on J;"otation 

shaft 1oa vibration motor 10. supPQrt parts 27, Fig. 8, are set up 

on the bed 6 1 whereby the driver's seat is elastically suspended 
. - . 

throuqh rubber vibration insulators 2a.·· Parts,· ex?ept· tor those 
described above, are the same as those in the first embodiment and 

the same tiumberinq is adopted .. 

bearings. 

:rn Figure ~, 29 and JO are 

Aqcording to this second e.mbodi•ent, vibration generated by 

vibration motor 10 ia transiaitted mainly through pulley 20 near on 

shaft lOa Of motor 10 and belt 21 to the pulley 26 near to the 

driver's seat.1 and, ~hermore, from pulley 26 ·under seat base 2, 
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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 tb.e part receivinq pulley 

22, recei vinq 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. I.n such. third 

embodiment, a motor 32 is ins·t;alled on the underside of the part 

receiving the ·pulley 22 and an ecc~tric load 34 is fixed on 

rotation shaft 33 aupported for rotation on walls 22a (left) and 
22b (riqht) of.pull.ey base 22. The other parts in the embodiment 

are the same as those of the second embOdilo.ent and the same 

numbering is adopted. 

Aoeord1ng to this thi:rd embodiment, when the rotation of the 

•otor 32a is transmitted through rotation shaft 32a of motor 32, 

pul1ey 20 and belt 21 to pulley 26 and rotation shaft 33, eccentric 

load 34 on rotation. shaft ~3 vibrates and such vibration is 

transmitted to Dase 2 of driver's seat 1. In this third 

embodiment, motol:' 32, itself, does not vibrate and the durability 

of the •otor 32 is drastically improved. 

I~ the above first through third embodiments, the rotational 

axes of the vibration motor and pul.ley shafts exten~ transverse the 

direction of travel of the vehiole 15, Fi~. 3. However, this is 

not intended as limitinq in scope and also each of them· can be 
installed in the same direction as the direction of travel of the 
vehicle :1.5. 
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Also, in the above fix-st through third embodiments, a bed 6 is 

fixed on the floor 16 of vehiole 15. This, also is intended not as 

limitinq in scope and the ba$e 6 may be fixed on the fl~or 16 

slidably in back-forth directions. 

Figs. 12 and 23 show a fourth ubodiment of the invention. :en 

such f'oUX"th elllbodiluent, a u-shaped flat spring 42 is installed . 

between a Clri ver' s seat 1 and a base 3 8 and an electro-magnet 4 3 is 

connected to one of the ends 42a and 42b of the flat sprinq 42,· · 

while a permanent magnet 44 is connected to the other of the end 

42a and 42b. Vibration of sprinc;r 42 is generated by sending 

electrical current into eleotro~ll\agnet 43 and such vibration is 

transmitted to the driver""s seat 1 so that the driver's seat 1 

vibrates. In detail., an upper vibratinq body 40 is fixed under the 

driver's seat 1 and a eonc:save part 40a is formed in the middle on 

the underside of Gaid 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 vibratio~ insulator 4_8, which cova-s bolts 

47, is fixed between the upperslde of th~ base ~8_ an~.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 mo~ted between concave parts ~oa and 41a. Heiqht­

adjustable bolt 39, is adjustable to fix the height Of base 38 on 

the floo;,: 16 of automobile 15, Fiq. 3. 

The underside of lower bar 42a ot flat spring 42 is weld~d to 

the bottom face of concave part 41a of iow~ vibrating body 41, 

while the upperside of upper bar 421:> or flat spring 42 is welded on 
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the upperside of ~oncave part 40a of upper vibratinq body 40. An 

el.eetro-magnet 43 havinq a fixed. iron core 4ti woUld with c_oil 45 1 

is fixed on the upperside of lower bar 4.2a of flat sprinq 42, while 

a movinq 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 bolt 49. controller 50 is fixed on support :board 48 

by a bolt 51.. controller 50 contains an inverter, same as in the . 

a~ve Example l, and also electr~c current adjustable handle 51a, 

and the like, and eontrollinq alternatinq ew:rent supplied. to coil 

11, are installed on console panel set up in the rear side of 

controller so .. 

As shown in Figure 13, lower vibrating body 41 and upper 

vibratil\9 body 40 are connected, at opposite right and left sides, 

by flat sprinc;r 52. t?hus, the upper paxt o:e flat· spring 52 is fixed 

on the upper stay 55, fixed on said upper vibratinq body 40 ~y 

bolts 54, while.the lower part of flat sprinq 52 is ~ixed on the 

lower stay ss, fixed on the lower vibratinq 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 'Figm:'e 12 1 so that it works to set 

resona~ce frequency. In the third embodilDel'lt, 100 kgs. for a seat 

maximUlll. load, 20Hz for number of vibration frequency and 15mm 

vibration for amplitude (vertical vibration of th.e driver's seat 1 

suoh that its vibrat.ion is a little tilted bac:k.'VUd direction) are 

qiven ;to the driver's seat 1. 

I.n the fourth elllbodilllent,_ if' a driver feels drowsiness ~oainq 

on, the driver can turn on power-on switeh. and then operate an 
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electric: current adjustable handle 51a, installed on a console 

panel, so that suitable alternating currant is sent to a coil 45 of 

electro-magnet 43. Because ma9:netic flux is generated on fixed 

iron oore 46 of the electro-m~gnet 43, moving iron core 44 'is 

attracted toward fixed iron core 46 and the rear part of upper 

vibration body 40 is tilted downward. lfhen the alternating current 

~ecomes zero, the attracting force b~eomes zero and at the lllOVinq 

iron O'?re 44 is returned to the oriqi:nal position by elastic stress 

ot flat sprinq 42~ In addition, both flat springs 42 ittstalled 

between opposite sides of l9wer vibrating :body 41 (left) and said 

upper vibrating body 40 (:riqht) establish :resonance frequency 

tra~ling the movement of upper vibration body 40. Thus I lower 

vibrating body 41 and upper vibr~tinq body 40 vibrate vertically 
~· 

(in a ~irection tilted backward a little), and such vibration is 

transmitted, through upper vibrating body 40, to the driver's seai: 

1. A driver seated in the driver'a seat l is kept alert ~Y the 

vi))ration of the driver's seat and is not liable to dos.e off during 

driving. 

Fiq. 14 and. 15 show a fifth embodiment. :en the tifth 

embodiment, a groove 4lb is foraed on the bottom. face. of the 

concave part 4la of lower vibration body 41 and the lower end of 

compression coil spring 60 is positioned in groove 41b and fixed. 

Groove 40b is formed on the upperside of the concave pa~t 40a of 

upper vibration body 40 ~ · and the upper end. of said csom.pression coil 

spring 60 is positioned. in groove 40b
0 

and. :fixed.. Electro-magnet. -'3 

is fixed on the bottom face of concave part 41a of lower vibration 
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body 41 inside of . oOlllpression coil sprinq 60. Moving iron core 44 

is fixed on tba upperside of the.concave part 40a of the lower 
vib:ratiol'l body 40 inside the co:rnp:ression coil sprinq 60. As shown 

in Figu~e 15, lower vibration body 41 and upper vibration body 40 

are co.nnected with flat sp~inq 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 lower stay 64 fixed on lower vib~ation ~ody 41 by a bolt 63, 
whil~·the other end is fixed.on the upp~r stay 67, fixed on upper 

vibratiQn body 40 by bolt 66 ~ Flat · spring G1., in sueh. a fixed 

state and in a horizontal position, as sho-wn by a chain line of 
Figure 14, operates so as to set resonance frequency. In this 
fifth elllbodiment, mainly, a vertical vibration is qiven to the 
driver's seat. The other parts, except f~r the above, are the same 

as those of the feurth embodiment and the sa11e nwnberinq is 

adopted. 

In the above fourth and fifth embodiments, electro-maqnet 43 
is used fo~.the lower vibration body 41 and a moving iron core 44 

. . .. 
is used for the upper ·vibration body 4:0. ·"9his ,_ however, is 
intended not as limitinq in scope and i~ is possible that eleotro­
lllagnet 44 is useCl tor the upper vibration body 4o and a movinq iron 

core 44 can be used.for the lower vibrat.ion body 41. 

:rn the sixth embodiment of Fig. 16, a pneumatic cylinder 

vibrates driver's seat 1. A_ pneumatic cylinder 70, having a~ upper 

wall 7la, has a rod ·n passing through in :red hole 71b, formed on 
the ldddle part of an upperside 71a o:f cylinder body 71. The 

'. driver's seat l. is fixed on the upper end of rod 72, while piston 
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73 is fixed on the lower end. Piston 73 is slidable, vertically, 

in cylinder chamber 74, the piston dividing cylinder chamber 74 

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

arranqed between the concave part of the upper side 71a of cylinder 

body 71 and the concave part of the upperside of the piston 73, and. 

piston 73 is pressed downwaZ.d by enex-gy of piston 73. A l.ine 78 is 

extended from lower ohalaher 76 and conn$clted to a channel control 

valve so. 
:Cn channel control valve so, a valve rod 82 is arranged 

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

83 1 is ~stalled at the left end Of the valve rod 82. A maximum 

diameter part 82a is.fo:rllted in valve rod 82, dividing the casing 81 ·. . .. . 
into two parts, a rifht chamber 84 and a left chamber 85. Electro­

magnet 86 is fixed on a part _of the housing of control valve 80 tQ 

the right f~om the left end by a def ini~e distance on the chamber 

85 1 while air-supply line aa, extended from a compressor 87, is 

oonnected to chamber 85. Spring 89 is positioned in riqht chamber 

84 and valve rOd 82 is pressed toward. the left, Fiq. 16 1 by energy. 

of the spring 89. A passaqe 90 to a:t:mesphere, 1eads from right 

chamber · 84. 

Electi:o~gnet 86 is electrically connected, through. an 

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

fourth embodilnent. And an on-off switch fo:t: vibration, which 

controls the suppiy of electricity to eleetro-aaqnet 86, is 

arran9ed on a console panel 18 of an automobile 15, Fig. 3. When 
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throuqh the right chamber 84, while the communication of a line 78 

and air supply line 88 are cut off by the :maximum diameter part 

82a. Therefore, the air of lower cmamber '76 is connected to the 

atmosphere 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 l:>y the upper Wall 71a of cylinder :body 71. In 

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

atmosphere outside .by the compres$or 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 durinq drivinq and 

the dri~er pushes on a switch tor vibration, electro-magnet 86 is 

not charged with alternating electricity. At that time, magnetic 

force is 9enerated in sa.id electro1agnet interaittently in·a short 

pitch,· wherein iron co:re 83 is attracted ~award the position where 

electro-magnet 86 is installed, that is toward the riqht, Fig. 16. 
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'l'herefore, the valve rod 82 moves against elastic force of the 

sprin9 89, and, as shown in Fiqw:e 17, the oOlttlllUnication of the 

line 78 and the passage to atmosphere 90 is cut off _by maximum 

diameter part 82a and line 78 and the passaqe to air supply line 88 

are connected through challlber 85. Air, at air pressure of 3 -

5kqs) is f'orce-feeded frolll compressor 87 into a lower ch.amber 76. 

Piston 73 (the area receiving the pressure is 20cm2) rises and the 

driver's seat 1 rises together. In the condition that magnetic 

force is not generated in electro-magnet as, 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, Fig. 16, ~e piste~ 73 is pressed dOWJTW'ard by 

tb.e energy of the sprinq 77 and also the driver's seat lowers. The 

raising and lowering of the driver's seat 1, like this repeats 

wbi:Le the switch for vibration is pressed. rn this way, if a 

driver feels drowsin .. ss_, the driver can vibrate the driver's seat 

1 by repeating· rise and fall of such driver's seat.by operating the 

·switch fo:r vibi:at.ion installed ·1n tbe control pan~l-18. Therefore, 

the d~ivel:' remains alert, does not doze off 4urinq driving, and 

traffic acoidents caused by dozing dUrinCJ drivinq can be prevented. 

In the seventh embodilaent of the invention Bhown in Fig. 18, 

means for releasing air from compressor 87 into the atmosphere 

outside is installed· in the ahannel control valve 91. This means; 

that in the channel control valve 91 of this embodiment, as shown 

in Fiqure 18, the mald.mUlll diameter parts cf 92a and 92b of val.ve 

rod 92, are formed at the definite distance between them in the 
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valve rod 92, whereby the casing 93 is divided, respectively, into 

a right chamber 95, a middle cha.lDber 96 and a left chalnber 91. 

Also, a line for releasing force feed air 94 is arranqed 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 

autOll\obile J.5, Pig. 3 ~ into the atmosphere outside. The other 

parts, except for these parts, are the same as those of the above 

Examp;t,e 6 and the same numbering is adopted. 

Aecording to the seventh embcdi111ent, the connected line 78 and 

the air supply line 88 are connected throuqh the middle chamber 96 

when magnetic force is qenerated in electro-magnet 86, as shown in 

Figure 18. The connected line 78 and the line for the passage to 

the atmosphere 90 are t;)Onnected throuqh the right chmaber 95, while 

the air, supply line 88 and the line for releasing force feed air 99 

are connected through the middle chamber ts, when laagnetic force i• 

not generated in ·electro-magnet 8 6 1 as shown in Figw:e 19. 

Thereby, when the . com.p:ressor 87 is driving, the air pressed by 

compressor 87 is not sent to.the lowe~ chalaber.76 Of the cylinder 

chalDber 74 so that the air can he discharged to outside: of the 

automobile. 

J:n the- embodim.ents, the oombination of the valve rod 82 (92) 

combined with the sprinq 89 are adopted for the oha.nnel control 

valve so and 91. However, a rotary valve type is also acceptable. 

In the eighth embodiment of Fig. 20, the <b:iver's seat i is 

vibrated by a hydraulic cylinder. In detail., in hydraulic oyl.inder 

120, a ~-shaped piston rod 123 slides vertically. 'J!he driver's 
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seat is fixed on a supportinq part of the s~t 123a formed at the 

upper end of piston rod 12a. The cylinder chamber has a pressure 

chamber 126 formed between upper and lower hydraulic pa0kin9s 122a 

and 122b, respectively. Pressured chambeJ: 126 is divided into an 

upper p~essure chamber 124 and a lower pressure chamber-125 by a 

maxilnwn dia111etel:" part 123b formed on piston rod 123. 

Xn servo valve ~01, piiot stage 102 and power stage 103 are 

formed, and first valve rod 104 is arranged. vertical-siiding-freely 

in the pilot staqe 102, while the second valve red 105 is arranged 

vertical-slidinq-f:reely in the pow~ staqe 3.03. Pilot stage 102 is 

OOIµlected through fifth line 106 to an upper part of power stage 

103 , and ~ouqh sixth line 107 to a lower part of power stage 103 • 
.. · . 

Power staqe 102 is connected throuqh the f i~st line 127 to an ?PPer 

pressure ~haml:>er 124 of the cylinder challlber and through the second 

line 128 to a lower p:c'essure chamber l..25, tbrou.qh thitd line 113 to 

a hydraulic pump, not s.hown, and through forth line 115 to first 

line for returning oil,_raspeotively. A vibration generator, by 
•• t •· 

dynamic electricity 108; is arranged under pilot stage 102. ·coil 

108a is positioned inside its vibration cgenera.tor by dynamic 

electricity l.08 while controlled body 110 is energized, upward, :by 

a spring 109 in tbe upper part of the vibration generator. Coil 

108a is, -as in the fourth embodiment, electrically connected 

through an inverter with the battery 17 ot the automobile 15 1 Fig. 

3. Electricity suppliEid from the inverter to the coil .. iosa is 
oonve:r:ted into alt.exnatin9 current. An on-of'f switch, not_ shown, 

controls electric suppl.y to coil l.OSa and is installed in the 
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control panel 18, so that the controlled body 110 ~n be controlled. 

vertical-sliding~freely by · sending alternatinq current to coil 

108a. Controlled body l.J.O contacts first valve rod 104. The first 

valve rod 104 is energized upward, and also energized upward by an 

extension sprinq 111 tixed on the upper part of the pilot stage 

102. 'rhe first displacement transducer 112, Which ,detects a 

displacement in the lower part J.05a.of th,e seeondvalve rod 105, is 

instal~ed in the lower pa~ of ~e P~W~t' s~ge 3:0J. The detection 

signal ls sent to the vibration generator by dynalltic electricity 

108 as feedback .. on the other hand, the second displacement 

transducer·129 1 whic~ detects displaceJllent in the lower part 1231:> 

of piston rod 123, · is installed in the lower part of cylinder 

chamber 126. Such detection signal is -sent to the vibration 

generator by dynamic electricity 108 as feedback. In Fiqure 20, 

116 is the_ seoond line for returning oil 111 is the seventh line 

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

installed in the oil tight condition, en the controlled body 110 

and the vib~ation generator by dynamic electricity 108. 

In the above structure, 'W'hen alternatinq current is sent to 

the coil 108a of the vibration qenerator by dynamic eleotrioity 108 

so that the controlled. body is moved upward, as shown· in Figure 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 

hydraulic pump is supplied from the lower end of the power staqe 

103 to inside the power stage 103. At that time, the second line 

for returninq oil 116 and the fifth line 106 are connected so that 
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oil is returned from the upper en~ of the power stage l.03 to ·a tank 

(not shown in Figures). Thereby, tbe second valve rod 105 moves 
upward and, as a result, 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 .125. 'l'he first line fo:r: return.inq 
oil 114 and the first line 127 are connected through the fourth 
line 115 so that oil is returned from the pressure chamber 124 to 

the tank. Thereby, piston rod 123 is m~ved upward and the d:i:iver's ·\ 

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

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

downward so 'that the driver's seat falls. Thus, accompanying with 

the vertical movoent of the controlled :body 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 upper pressure chamber 124, 

changes by the displacement of the fix-st valve rQd 104 in the pilot 

stage 102, so that the p!ston rod 123 vibrates at a speed in 

proportion to the oil flow. ·The deteceion s~gnals from the first 

displacement transducer 112 and the second d.isplacement transducer . . 
129 are sent to the vibration qenerator by dy.nalllic electricity 108 

as feedback, which ~nables :precise control. 

l:n the eighth emb~i.Jnent, if a driver feels drowsiness coming 

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

6\loh as control panel 14, Fiq. 6, whereby alternatinq current is 
sent into the coil l08a of vibration generator by dynamio 

electricity 108 so that a $erYO valve 101 operates to supply oil 
from the hydraulic pu:mp to the pressure ohanhers 124 and l.25 of the 
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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 eJD])odiJnent in Fig. 22, the vibration q~nerator, 

by dynamic eleat.ricity 130, is adapted to vibrate the driver's seat 

1. In detail, support axes 133 of the vibration qenerator, by 

dynamic eleotrioity 130, a~e extended from opposite sides, at the 

:t:>ic;rht and left in horizontal direction, and supported by support. 

base, not shown. And also, in the vJ,.bratio;o qenerator by dyna~io 

electricity 130; a base 135~ wh~ein the driver's seat is fixed, is 

supported by iron core 134. The iron core l.34 has an annular body 

magnetio poie 136, an annUlar upper yoke 137 fixed on an upper- part 

of annular bod~ maqnet~o pole 136, a ciraular lower yoke 138 fixed 

on a lower part of body maqnetia pole l.3 6, an annular upper center · 

magnetic pole 139 and a lower center magnetic pole 140, arranged 

concentrically, W'herein annular exciting ooils ·143 and 144 are· 

arranged concentrically in two divided spaces of 1.tpper annular 

chalDber 141 and lower· annular Chaml:>er 142 for.med thereby. Both 

exciting coils 143 and 3.44 a:re, l~e in embodiment 'four, 

e1ectrioally connected with the batteey 17 ot the autolllobile 15, so 

that the battery sul°)plies direct current "to both exoi1:1nq ooils 143 

and 144 .. 

An annular cavity 145, oonnectinq the spaces of upper chamber 

141 and lower oha~ber 142, is fot111ed concentrically with_excitinq 

coils.143 and 144 in a central annular :projecting portion 136a of 

body magnetic pole 136, while a bore 146 is ~orm.ed through the 

center of uppe:r center magnetie pole 13 9. Linear ball bearing 149 
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is fixed on the upper part of pit 146. A connecting holes 151, 

oonnectinq with upper space l.41, 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 

bearinq 14 7 is fixed in the small diameter while ad.r spring l.48 is 

positioned in the hole of larger dia111eter. . 

Supporting ::tod l.50, which extends . d.ownward fretm the center of 

the underside of base :J.35, ;Pi!lStaeG through bore 146: of upper center 

•agnetic pole 139 and the hole of small diame~el:' or lower center 

magn~tic pole 140 and is supported by air spring 148, for free 

vertical-sliding-movement by linear ba11 bearings l.47- and 149. 

Connecting piece i52 extends downward through connectinq hole 151 

on the lower part of· base 1.35, and i& oo:nnected, tbrou9h conneotin9 . 
hole 151, with annular driving coil 153. Dx-iving coil 153 is 

arranqad. in the cavity concentrically with concentric excitinq 

coils 143 and 144. Dri vinq coil 153 is electrical.ly conneoted, 

throu9h an inverter, with battery 17 r whereby elect:ricity, supplied 

to the driving ooil l.53 is converted. into alternating current. An 

on-off switch, not shownr controls .~e.~pply of ~leotricity to 

driving coil 153 and is· ari:anged in a control panel, such as 

control panel 14, Fiq~ 6. In Figure 22, 154 is an air seal and 155 

is a loop sprinq, which works as a baffle. 

:en. the ninth embodiment, whe.n the switch of the control panel 

is turned on, dil;ect current is cha.x-ged throuc:ih exciting coi1s 143 

and 144 and magnetic flux in the direct of arrow A i~ formed and 
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alternat:Lnq current is charqed throuqh the drivinq coil l.53 at 

riqht angles to the magnetic flux of the direct Cll%'X'ent in ooils 

143, 144. According to Fleming':s rule, an excitation to:r:oe works 

in the B arrow directions, and the driver's seat vibrates. 

Therefore, if a driver fgels drowsiness coming on, the drive:t" can 
. I 

vibrate the driver~s seat l by tw:ninq on the switch, preventinq 

dozinq during d'rivinq and aocidents causad thereby. 

BPFECTS OF ~HE INVENT~ON. 

Thus, according ·to t~is invention, a driver's seat 

having a vibration gene:r:at.or connected to the 

driver's seat and controls 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 fcir ~witohinq on-of~ the.vibration 

generator so that the driver'~ s~at·¢an he vibrated 

an4 prevent the driver from.dozing durin~ driving 

and pre~ent an accident f~om occurring. 
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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) connecting an output shaft (lOa) of the 

vibrating motor and the power t~ansmission 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 transitlission 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-magnet. 

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 part on the 

lower vibratile body and an upper part on the upper vibratile 
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body, an electro.;.magnet (43) on either the lower or upper; 

vibratile body, a magent {44) on the other vibratile body and 

facinq the electro-magent and means (50) for controlling the 

energizing of the electro-magrtet. 

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 annular 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 spaces, ~ annular driving coil (153) 

positioned in the cavity and freely slidable vertically, a 

bore (146) extending downward tram 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 

alternating current to the driving coil so that the driving 

coil may be vibrated vertically. 
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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 • 
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