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A STEERI NG AND BRAKI NG CONTROL SYSTEM FOR A VEHI CLE 5 The present
invention relates to a steering and braking control systemfor a
vehicl e. More particularly, the present invention relates to a
systemutilizing the steering wheel to acconpl i sh both the steering
and braking g egrgu’t_l ns of the vehicle. Specifically, Féfzﬂ

i nvention re a systemwherein the 10 steering is acconp ed in
a normal manner by the operator, but the driver need only push
forward on the steering wheel to acconpl i sh the braking operations.
15 BACKGROUND OF THE | NVENTI ON Recent |y,
Federal and State governnents have nade maj or strides to all ow

di sabl ed i ndi vi dual STEERING ANDDBRAKING)ICONTROD SYSTEM) FORUR YEHICLE! i ons  of
their choice. A paraplegic may suffer 20 paralysis of the |ower half
of "hi s/ her body involved with the novenment of both | egs which prevents
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Specifically, the present invention relates to a system wherein the
10 steering is accomplished in a normal manner by the operator, but
the driver need only push forward on the steering wheel to

accomplish the braking operations.

15 BACKGROUND OF THE INVENTION

Recently, Federal and State governments have made major
strides to allow disabled individuals, such as paraplegics, to
pursue occupations of their choice. A paraplegic may suffer

20 paralysis of the lower half of his/her body involved with the
movement of both legs which prevents his/her driving of a typical
automobile and, thus, hindering his/her entrance into :the work
force. Although the paraplegic may be lacking in strength of
his/her lower half of the body, more than 1likely, the paraplegic

25 develops superior upper body strength, to more than compensate for
their disability. It is desired that automobiles be provided
having operator control systems that make use of the paraplegic's

upper body strength and do not require the use of his/her legs.
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Aut onobi | es that enploy control systens that do not require the use of
the operator's leg to control the autonobile, such as to perform
braki ng operations, are known and sone of which are described in U S
Patents 656,962 ('962),; 2,471,244 ('244) and 5 3,117,649 ('649), al

of which au@origdgin incorporated by reference. Pegniss&reTPaL ent
di scl oses a system having a single device that is used to control the
steering, acceleration, and braki ng of the vehicle, but this device is
a bar handl e which has limtations, especially, in the steering
aspects of the autonobile 10 by present-day drivers who are use to the

handl i ng provided by a steering wheel . The ' 244 gatent uses a primary
steering wheel AdFomobiles  Ehat  empla¥e candrol,sYstens tbndei petaxeawiren

coacts with ?ar‘lﬁsﬁe"f AL ‘lf}%%r st'lt %?{%?;ol"’%%g{réf 'tq_‘ss .iaZxEo:in&:I.ﬂe téﬁ.x\%gxi ggvﬁ"%es
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oper ations 0 a € oper at or usage df

to cont ! ol p@iitrn! SbrMiRy'0 bbbPatibhelll SAAUAURARCUGHY GRHEC oF1° WHIRRAI O

| ose the “fee oper at i'ng aracteristics of the autono

The désttipanenin duss! opasents agbemén | €962y ; hasar aagl e pndl gnd 0
control the principal operations of an autonobile which are the

steerifg, w3, 648t i d1649)Y, braldi nepf Hahdedr , arfe herefn ofingcorpaygated 20by
handl e to control an autonpbile has limtations, especially as

menti oned FefereREe- 96oTha £R62 Patenfe diRFIesesc usEBHERP (BRI 3 ngingle an
out omobi | SuRAG e £6 ReBho "RE, ol She il bR Rbefrian, ena i
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limitations, especially, in the steering aspects of the automobile
10 by present-day drivers who are use to the handling provided by a
steering wheel. 'i'he '244 patent uses a primary steering wheel to
accomplish the steering of an automobile and which coacts with an
aux:itliary steering-wheel to assist in the braking operations of the
automobile, but the operator'’s usage of two devices to control one
15 automobile may disadvantageously cause the operator to lose the
"feel" of the operétinq characteristics of the automobile. The
. '649 patent discloses an automobile that has a single handle to
control the principal operations of an automobile which are the
steering, acceleration and braking. However, the usage of a single
20 handle to control an automobile has limitations, especially as
mentioned for the '962 patent, to one who is accustomed to steering
an automobile by the use of a steering wheel. It is.desired that a
control system by provided for an automobile that does not require

the use of the legs of the operator to accommodate the braking

25 operation but does not suffer from prior art limitations.
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PCT/ US96/ 16712 In addition to_the desires of__the handi capped
T vTauars, a non- handi capped person may al so desire a control
system t hat does not require the use of his/her legs, especially, if
it allows for a systemthat nore readily controls the autonobile.

Thi s enhanced 5 control systemis particularly suited f | cars or
even in WOPHLET4) gorous recreation endeavors, such as ?Ert gddl}glez of

gol f carts. It is desired that a control systemfor all types of

not ori zed vehicl es be provided that enhances the handling of the
vehi cl es but does not require the use of the legs of the operator. 10
Accordingly, it is a principal object of the present invention to
provi de a syst din faddithom tehthe cedixtesdofs thet handicanpedhdnddviduals, &f

the legs of the qperator to control the autonobile, ;ﬁr provi de for
enhanced rBERTNERGicapesasd Rersge, maysalso desire §jcontxn otstET'e’Bb?EE‘f d7es he

i iaon. e; . | . : @N: ' h '
e par ti oA PAEFE HhS §e€5of nis/mer” 1bE oSBT LB VA HAIGRE, 1 A0
hal'f of the Qody ik %{oﬁgnrea(d)ilpaéfbﬂﬂrol%uﬂﬁ{é YutomdBREE - halrhisbedkanc

strength that nore conpensates for the loss of novenent o
the | oger dontrodf siygeeROdy. particularly sultéd! £bvr ka€ing i darss & edrecin of

the present invention to
less vigorous recreation endeavors, such as in the use of golf
carts. It is desired that a control system for all types of
motorized wvehicles be provided that enhances the handling of the

vehicles but does not require the use of the legs of the operator.

10 |
Accordingly, it is a principal object of the present invention
to provide a system for an a vehicle that does not require the use
of 'Ehe legs of the operator to control the automobile, yet provides
for enhanced handling capabilities.
15

It is another object of the present invention to provide a
.control system for an automobile that is particularly suited for a
paraplegic having paralysis of the lower half of the body but also
having superior, upper-half body strength that more than

20 compensates for the loss of movement of the lower half of the body.

Still further, it is an object of the present invention to
provide a control system that does not require the use of legs but

does include a steering wheel and which control system may be



prqvi de a control systemthat does not require the use of |egs but

does include a steering wheel and which control system nay be
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PCT/ US96/ 16712 adapted to various vehicles including notorized
devi ces such as raci ng cars, wheelchairs, or golf carts.

These and oihgbufeisects of the present invention as well apcruSssadmant ages
t hereof over existing prior art forms will be apparent in view of the
foll owi ng detailed description of the invention and t he acconpanyi ng
clainms. - 10 ' SUVMMARY OF THE | NVENTI ON

The present invention is directed-to a systemfor operating an

et _provi Qs O PGS ed iR, Eahibol npaR e Sicm, o SRac

to enhancechdipRy ahes, NAdhcREiFSPY Igd1Y: carts. The control system of .
the present invention conprises a steering wheel, a pivotal
mechani sm a sleeve, and a force transl ati ng nechani sm The pivota

mechani sm has first and second
These and other objects of the present invention as well as

5 advantages thereof over existing prior art forms will be apparent

in view of the following detailed description of the invention and

the accompanying claims.

10 8 oFr I I

The present invention is directed to a system for operating an
automobile that does not require the use of the legs of the
operator, yet provides a system that is readily accepted by all

15 users and leads to enhanced operator handling capability.

The control system of the present invention comprises a
steering wheel, a pivotal mechanism, a sleeve, and a force
translating mechanism. The pivotal mechanism has first and second

20 ends with an intermediate portion therebetween. Each end having
connecting means, with the first end connected to the steering
wheel and the intermediate portion having means for connecting to
the steering column. The pivotal mechanism is arranged so as to
draw the second end in fhe opposite direction of the first end when

- 25  a substantially axial is exerted on the steering wheel. The sleeve



20 :ends wth an internedi ate portion therebetween. Each end having

connecting neans, with the first end connected to the steering wheel
and the rnternmedi ate portion having means for connecting to t he
steering colum. The pivotal nmechanismis arranged so as to draw t he

second end in the opposite direction of the first end when 25 a
subgtant i al I&o%lh&],%s exerted on the steering wheel. Th.epé}/ﬁg%ﬁa-m
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PCT/ US96/ 16712 is located on the steering colum of a vehicle and
has ‘a bore di rensioned to allow the passage of the steering shaft of
t he vehicl e. The sl eeve has first and second ends with the first end
connected to the connecting neans of the second end of the pivotal 5
mechani sm ishdotatek onatheastegrimnneoham fof sa aehicteonrdehds a boreeach

connecti ng. The first end of the force transl ating

th
Vr;neans nﬁggsql’%e’l,séﬁﬁéet %Ry ke %nﬁé?@% o°f h§h§e(ﬁ¥ﬁ&nng shafif ofF tthe
i N L G e B i
of "t he Corﬁérﬂlec%‘éat eq %%%ﬂ%ﬁ%lﬂ Shéd 1 dt° the seféx‘ic?eerndt I&? Q#]h

the steering wheel and the operato nee exert a
steeri 8g whetlaniemCauThet Bordd aiﬁmdakng meand hdie ﬁ‘l(i*s%edndoﬂét‘ﬁ@ﬁ& é’tﬂfé

arrest the notion of the vehicle.
each with means for connectmg. The first end of the force
translating means has its connecting means connected to the second
end of the sleeve, whereas the second end of the force translating

means has its connecting means connected to a brake pedal.

10
The arrangement of the control system allows the operator to
steer the vehicle with the steering wheel and the operator needs
onlg; exert a force on the steering wheel to cause the brake pedal
to be forced downward and arrest the motion of the vehicle.
15

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic illustration in which the steering wheel
20 of the steering and control system of the present invention is
turned 90 degrees, relative to its at-rest position, primarily to

illustrate, in the same view, all of the movements of the linkages.



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a schematic
illustration in which the steering wheel 20 of the steering and control

system of the present invention is turned 90 degrees, relative to its
at-irest position, primarily to illustrate, in the sanme view, all of

t he novenents of the |inkages. _
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PCT/ US96/ 16712 Fig. 2 is a view, taken along the line 2-2 of
Fig. 1, illustrating details of the pivotal nmechani smof the present

I nventi on. 5 Fig. 3 is aview, taken along the line 3-3 of Fig.
1, illustrating the relationship between the sleeve of the present

t d t t |, t ' ft, ,bot h of
veni cl e, 10 8-S £ 4R e PRI RokeRa b o P Re hiAGT Fi%. OF EiSun b
the two mds%kawg' ganegasahg BRI LRES Plvdlad AeBhnihP! BECkHY Bresent

relatively l'arg
invention.

5 Fig. 3 is a view, taken along the line 3-3 of Fig. 1,
illustrating the relationship between the sleeve of the present
invention and the steering column and steering shaft both of a

vehicle.

10 Fig. 4 is an alternate embodiment of Fig. 3 in which the two
relatively small bearings of Fig. 3 are replaced by a relatively

large one.

Fig. 5 is an optional solution, using an electromagnet, to
15 allow one to automatically engage or disengage the use of the

steering wheel to control the braking of the vehicle.

Fig. 6 is a view, taken along line 6-6 of Fig. 1, illustrating
the interconnections between the guiding mechanism and the force

20 translating mechanism both of the present invention.

Fig. 7 is a view, taken along line 7-7 of Fig. 1, illustrating
some of the interconnections of the force translating mechanism of
the present invention.

25



Fig.. 5 is an optional solution, using an electromagnet, to 15 allow one

to automatically engage or di sengage the use of the steering wheel to
contTot—ttre—braki ng of the venhrcre. Fig. 6 is a view, taken
along line 6-6 of Fig. 1, illustrating t he i nterconnecti ons between

t he gui ding nmechanismand the force 20 translating mechani smboth of the

present invention. Fig. 7 i1s a view, taken al on%@gdsgﬁ of

Fig. 1, illuMOHI8HY some of the interconnections of t

transl ati ng nmechani sm of t he present invention. 25
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PCT/ US96/ 16712 Fig. 8is simlar to Fig. 1 and illustrates

t he overall operation of the present invention. Fig. 9
is simlar to Arig. 28arid isimidprattes Tagal tlerasd e ill@serdtes ntie olerall

pi votal mechani sm of the present |nvention. Fig. 10 is a view,
t aken al ongPe¥atdonoefothe nregeny inventiom.| ystrating the interconnection
bet ween the steering colum and steering wheel of the alternate

enbodi nent of Fig. 9. 10
Fig. 9 is similar to Fig. 2 and illustrates an alternate

5 embodiment of a pivotal mechanism of the present invention.

Fig. 10 is a wview, taken along 1line 10-10 of Fig. 9,
illustrating the interconnection between the steering column and
steering wheel of the alternate embodiment of Fig. 9.

10

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, wherein the same reference numbers.

15 illustrate the same elements throughout, there is shown in Fig. 1 a
schematic illustration of the steering and braking control system

.10 of the present invention. The steering and control system 10 is
coupled to the steering column 12 of a vehicle having an uppermost
portion and confining a steering shaft 14 that is connected to the

20 steering mechanism 16 of the vehicle. As seen in Fig. 1, the
steering column 12 has a longitudinally extending axis. The_
vehicle also has a brake pedal 18, typically coupled to the
interior 20 of the vehicle and connected to the brake mechanism 22,
commonly by way of a push rod 24 of the braking mechanism, normally

. 25 being a master brake cylinder.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMODI MENTS Referring to
the draw ngs, wherein the sane. reference nunbers 15 illustrate the sane
el enents throughout, there is shown in Fig. 1 a schemati c

il lustration of the steering and braking control system 10 of the
present invention. The steering and control system 10 is coupled to
the steeringysoiia¥:a 12 of a vehicle having an uppernost pPCTUSENEIDN and
confining a steering shaft 14 that is connected to the 20 steering

mechani sm 16 of the vehicle. As seen in Fig. 1, the steering
colum 12 has a longitudinally extending axis. The vehicle also
has a brake pedal 18, typically coupled to the interior 20 of the

vehicle and c C chan of a
push rod 24 ofﬂtqﬁ &geq‘a%lgﬁégfrrec anl(?ls?n’;'g Egrhrrlz? g@eef@ng BEI ng \%éi
cylinder. gystem 10 is solely performed by an operator's ube of a steerlwg WO -
97/ 14574 CT/ US96/ 16712

The operawheehJZGAJmmtéopsrtﬁbuﬂhelgtewiﬁhqptahﬂebus&naﬁ;uhenbpetator's fepgt em
10 is solely performed by an operator’'s use of a steering wheel 26,
more part keuPgPvide wfenothe t braking spanasioper affbe §t\e§§#ng wheel 026r d8i de
for the brgklng .operation. The steering wheel 26 is hgmn in Fig. 1

as bePng B PYR d 180 re’esas edmg; ¢ urped, 29 degre?ﬁjs' Erom, tto
1 ustrat gofifydhie ng@gﬁl V)48, iiSerate KWl = ogha! B MHEEE Shot e

steering
movements of the linkage of the steering and braking control system

10.' Fig. 1 also illustrates that the rotation of the steering
wheel 26, as will be further described, does not affect the brake
10 system of the vehicle in which the steering and braking control
system 10 is used. The steering and braking control system 10
comprises the steering wheel 26, a pivotal mechanism 28;'a sleeve
30,.a force translating mechanism 32, and, preferably, a guiding
device 34.
i5 |
The operator uses the steering wheel 26 to perform the
steering functions in a normal manner, and when it is desired to
brake the vehicle, the operator need only exert a force on the same
steering wheel 26 to cause the pivotal mechanism 28, coacting with
20 | the sleeve 30 and the force translating mechanism 32, to act in a
manner similar as a cork screw device, so as to draw upward the
sleeve 30 thch, in turn, draws upward the force translating
mechanism 32 which, in turn, and conversely, causes the brake pedal
18 to be pressed downward, thereby, arresting the motion of the

25 vehicle by means of the vehicle's braking mechanism 22.



10. - Fig. 1 also illustrates that the rotation of the steering wheel
26, as wll be further descri bed, does not affect the brake 10 system of

the vehicle in which the steering and braking control system 10 is
used. The steering and braking control system 10 conprises the
steering wheel 26, a pivotal mechanism 28, a sleeve 30, a force
transl ating m 32, . and, preferably, a guiding ' 15
The operatofwﬁgggakﬁe steering wheel 26 to performthe ge¥é§§@@%ﬁg
functions in a normal manner, and when it is desired to brake the
vehicle, the operator need only exert a force on the sane steering
wheel 26 to cause the pi votal mechanism 28, coacting with 20 the sleeve
30 and the forc nslatln mechani sm 32, to.act in a manner sim |l ar
as a cork scre alsa'eggst%ﬁ @faFigpwhrepmprdses fixgtoand SECORG GRS n

taﬁé”coﬂCZ%e%&“aéguég?%ﬂe ) SeBSRackpotring adte 0 Bk ot or

t her eby, waaéaglﬁ %&Qié@fhﬂ whBe1 26 y&&l Q4bYaﬁ@adq%aQ;:eﬁ£E?g ‘{f‘é&'n%l e's
br aki ng mechani sm 22.

PCT/ US96/ ¥&%12 The arm 36 has iﬁmuuwcmmsmnanaB sof attgchdd CeIPp thi r st
and second arns 36 and 38, first and second securing neans 0 and 42

| ockedPt o @ds and, eﬁimt&mwn thee armedSnghaheplivatal aljoke 52 amtl 54
fastening The arm 36 has pivotal |inks 48 and 50 attached

to opposi aFtacsed eﬁ%ls"p.ﬂ?&ltes?‘?‘%'ar The I"’E’*l‘i’@“%ﬂ= nindg 48adspptteched ite $he
AR R A L MRS
secur:.ng means 40 by a retaining pin 58. The central region of the
arm 36 is attached to the yoke 44 by a retaining pin 60 and one end
io of the arm 36 is attached to the pivotal link 50 by a retaining pin
62. As seen in Fig. 1, the 1location of retaining pin 60
correspondingly defines ‘the central region of arm 36 which is
inte’rposed between the first and second ends of the arm 36.
Similarly, as further seen in Fig. 1, the location of retaining pin

15 70 defines the central region of arm 38 which is interposed between

the first and second ends of the arm 38. Furthermore, the
terminclogy ‘‘central region, '* *'central portion, ' or
'*intermediate portion,'' is used herein in an interchangeable

manner and all such useages are meant to correspond to the
20 intermediate location between the first and second ends of a
structural element of the present invention, such as arm 36 or 38.
A retaining pin 64 also attaches the arm 36 to the sleeve 30, a§
well as attaching one end of the arm 38 to the sleeve 30. The
other end of the arm 38 is attached to the pivotal link 52 by a

25 retaining pin 66 and the other end of the pivotal 1link 52 is



securing neans 40 by a retaining pin 58. The central region of the

arm36 is attached to the.yoke 44 by a retaining pin 60 and one-end 10 of
the arm 36 is attached to the pivotal link 50 by a retaining pin 62.
As : seen in Fig. 1, the |location of retaining pin 60
correspondi ngly defines the central region of arm 36 which is

I nt er posed kpdyasrat he first and second ends of the arm 36pcr/us9snsiz
Simlarly, as further seen in Fig. 1, the location of retaining pin 15 70

defines the central region of arm 38 which is interposed between t he
first and second ends of the arm 38. Furthernore, the
t er m nol ogy "central region," . "central portion," v

| nter medi ghe Bold 190 an dkeHSE0n "5 L ddk sie?hﬁiﬁggﬂ&%?'ﬁ T gfgn"anner

and all such uSeages are nean 0 cofrespon

| ocati on Bet ueepetdihify Sin 288, Seofy éémaqf Fegion of! ks Wl e

of the present invention, such as arm 36 or A retaining. pin 4
al so attaahESchéﬁaﬁurnﬁﬁsyukethe b&eav&eﬂﬂlniug pln 700Mdrid amealehdcbiEngnhane
end of the arm38 to the sleeve 30. The other end of the arm38 is

attached aomtde i wstached o $hepbpivotak 1inkt 52 b retiaindng arich Mee ot her
end of the pivotal link 52 is
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the retaining pins 60 and 70. The yoke 44 has a collar placed on
top of the uppermost portion of the steering column 12.
10
The fastening means 46 has jaws 78 (not fully shown) connected
to the steering shaft 14 that extends out of the yoke 44. The jaws
78 have provisions for receiving a retaining pin and may take the
form, similar to that used in an automobile, of a nut that is
15 threadably engaged to the steering shaft 14. The fastening means
46 further comprises first and second control bars 80 and 82 both
.0f which have rod ends that pivot and one such end has provisions
to accept a retaining pin 84 so as to pivotally fasten to the jaws
78. The other end of the control bars 80 and 82 also have rod ends
20 that pivot and which are pivotally connected to extensions of the
first and second securing means 40 and 42 by means of retaininq
pins 86 and 88 respectively. As will be described, although the
jaws 78 engage and rotate the steering shaft 14, bearing means

located proximate the sleeve 30 allow the sleeve 30 to rotate with

25 the steering wheel 28, while the force translating means 32

10



5 - The vyoke 44 has first and second shoulders 74 and 76

respectively connected to the first and second arnms 36 and 38 via t he
retarning prns 60 and 70. The yoke 44 has a collar placed on top of

t he ‘upper nost portion of the steering colum 12. 10 The
fasteni ng neans 46 has jaws 78 (not fully shown) connected to the

steering sh at extends out of the yoke 44. The ja have
fﬁfp#@éﬁ “@crms?séfsﬁ{z

provi si ons efving a retaining pin and nay take the
simlar to that used in an autonobile, of a nut that is 15 threadably

engaged to the steering shaft 14. The fasteni ng nmeans 46 further
conprises first and second control bars 80 and 82 both of which have
rod ends that pivot and one such end has provisions to accept a

retai ni ng Printadnso igs exipl vorientatiion qready ttioe heavfiprced dpsnwand omtmer
end of the_control rs 80 .and 82 al so have rod ends t hat pivot and

b 20 C
whicch are DRSSTR PY Bhp RrakeqPedaL 48 s ThRs ipFer¢annections ok the, pivetahd

Fecpect Lyeretiapdintie My Vod PRRS: [ SAALAIE wien RifloBetl Mg, 2 |
rotate thewsi®eriend &Fcdd-sbétidfal iViewIEehRen alond 2¢Ab el Q¥ he

sleeve 30 allow the sleeve 30 to rotate with 25 "the steering ee 28,
while sthe force translating mneans 32
10 WO 97/ 14574

PCT/ US96/ 16712 As seen in Fig. 2, the arms 36 and 38, in actuality, each
comprises two separate parallel plates 36A and 36B and 38A and 38B
respectively. Further, as seen in Fig. 2, the shoulders 74 and 76
of yoke 44 are actually merged together and are separated from each

10 other to provide the previously mentioned collar of yoke 44 and
also a central bore therebetween that allows for the passage of the
steering shaft 14 and exit thereof so as to be connected to the

jaws 78 previously described with reference to Fig. 1.

15 As seen in Fig. 1, the sleeve 30 is connected toc the lower end
of the arms 36 and 38 by means of pin 64. The sleeve 30 also
surrounds the steering column 12 which may be further described
with reference to Fig. 3 which is a view, taken along line 3-3, of
Fig. 3.

20

Fig. 3 illustrates two relatively small bearings 90 and 92
each having protrusions (not shown) by which the linking rods 108a
and 108B (not shown) are hooked onto the sleeve 30 having a rim 94
(also see Fig. 1). The bearings 90 and 92 allowing the rim 94 and,

25  thus, sleeve 30 to roll under them, in cooperation with the linking

1l



mai ntains its axial orientation ready to be forced downward onto the
arm of the brake pedal 18. The interconnections of the pivotal

previ ously descri bed w

mechani sm 28 nay be further described with reference to Fig. 2 whi ch
Is .a cross-sectional view, taken along line 2-2, of Fig. 1. 5
As seen in Fig. 2, the arnms 36 and 38, in actuality, each conpri ses
two separ at ewipgrakse! pl ates 36A and 36B and 38A and 38B  pcr/us9eneriz
- respectively. Further, as seen in Fig. 2, the shoulders 74 and 76 of
yoke 44 are actually nmerged together and are separated fromeach 10 other
to provide the previously nentioned collar of yoke 44 and al so a
central bore therebetween that allows for the passage of the steering

réference to seen 1 n

shaft 14 apeaeXided NEAFOlot) Bariini®aBORRBELET bbllte a moriolSrkfiarer

1, the sl epggns30in Swisiv agiee bela®1h§e bewahdead of Pigof 3t B@18wMEng6 agig) 38
by nmeans of pin 64. The sl eeve 30 al so ‘surrounds the steering

col um 12 kimkingrapdsel08k tamdr 1088 cto bexintain th¢1ﬂ1axéhérent!ntatﬂﬁmgwhen

which is a view, taken along line 3-3, of %Q
3 illustratl® SeeTisgavhesl 26sand) BRug. the §bﬁ%ﬁﬁi pare t“rﬂﬁﬂzh havi ng
protruglons (not shown) by which the |inking rods 108A

Fi g.

and 108B (not

shown) “are hooked onto the sleeve 30 having a rim 94 (al so see Fig.

) rolt oeer, "o S lhats Sehilidlnk e | BhDIBElbn Eransiel'Snedhd  ¥fipP

to roll
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10

15

20

25

under them 1n cooperation wth the

allows for linking rods - 108A and 10¥B/t59@4ififdth their axial
orientation in spite of any movement of the steering wheel 28 is.
shown in Fig. 4, in which the two relatively small bearings 90.and
92 are replaced by a relatively large bearing 90A. The 1linking
rods 108A and 108B hook onto protrusions 30A and 30B, respectively,
and the bearing 90A operates in a similar manner as described for

bearing 90 and 92.

The motion transfer means provided by either of the
enbodiments of Figs. 3 and 4 allows the steering wheel 28, attached
to arms 36 and 38 and to control arms 80 and 82, to be turned while
the linking rods 108A and 108B maintain their axial orientation and
are ready to receive a downward force so as to cause the brake
pedal 18 to be pressed downward in a manner as to be described
hereinafter with reference to Fig. 8. Either of these motion
transfer means may be arranged so that the linking rods 108A and
108B may be automatically disengaged from the sleeve in response to
an electrical signal and such disengagement may be described with

reference to Fig. 5.

12



rods. 108A and 108B, serving as cables, provide a notion transfer means

I n which the bearings 90 and 92 of Fig. 3 all ow the axial | i nki ng rods
108Aand I08B to nmainfain their axial orlentation when the steering
wheel 26 and, thus, the sleeve 30 are turned. 5 An alternate
enbodi nrent of the notion transfer neans that allows for linking rods
108A and 108B to nmaintain their axial orientation in spj f y
novement of MRS ing wheel 28 is shown in Fig. 4, #&ﬁ@%ﬁ%ﬂﬁ%Phe t Wo
relatively small bearings 90 and 10 92 are replaced by a relatively

| arge bearing 90A. The |1 nki ng rods 108A and 108B hook onto
protrusions 30A and 30B, respectively, and the bearing 90A operates in
a simlar manner as described for beari ng 90 and 92. 15 The
nmoti on transf efigsrehniss gpr optdenal bsolwtiipheto disendmge or tocsicurerthe of
Figs. 3 and 4 allows the steering wheel 28, attached to arnms 36 and

38 and to &tbREiNg ¥eds 308MNand2108B Ko tthensdegivel S0 and, tthus, {9 nthe ods

108A and 108B. nai ntai n .t hej ial qrientati d dy, t

fecei ve o AERERAI TStk L acTh8 clseBIrsePuI/ERoegmrenak REOYIGh by
csed d . e . !

et or ence TR of uf! STRBEEOndee) sBTLHERE [41°C More pabEIAUNIYS| ulleh lap

arranged sabldwbodyhuhhf kbdlthg AES1dATEY dekires thd SEheTaysher aHeOPRbEERE | Y

di sengaged fromthe sleeve in response to an electrical signal and
such di senipwentdvn heyshe nest ronlgdactivate® swifteherfnet tshdwn). to. supply
12 an electrical signal, via signal paths 98 and 100, to the
electromagnet solenoid 96 disengaging the solenoid 96 from the

sleeve 30 and, thus, from the steering wheel 28.

10

As seen in Fig. 5, the guide means 34, having fasteners 102
and 104, is located below the sleeve 30 haQing a hat-like structure
with. a crown and brim 94. As seen more clearly in Fig. 3, the brim
94 is an annular flange having an opening dimensioned so as to form
15 the bore of the sleeve 30. The guide means 34, as best seen in
Fig. 3, fits over tubes 106A (alsoc shown in Fig. 1 in cross-
section) and 106B (not shown). The guide means 34 in actuality is
located on opposite sides of the steering column 12 and may be

further described with reference to Fig. 6 which is a view, taken

20 along line 6-6, of Fig. 1.

As seen in Fig. 6, the guide means 34 has openings arranged
from each other on opposite sides of the steering column 12 that
respectively retain tubes 106A and 106B which, in turn,

25 respectively allow for the passage therein of first and second

13
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Fig. 5is an optional solution to disengage or to secure the I i nki ng
rods 108A and 108B to the sleeve 30 and, thus, to the st eeri ng wheel
28.. The di sengagenent/engagenent is provided by means of an

el ectromagnet solenoid 96. More particularly, when an 5 abl e- body human
being no | orwo9iHs®4 res t he benefits of the present Pav@se@wm2he/ she
need only activate a switch (not shown) to supply an el ectri cal
signal, via signal paths 98 and 100, to the el ectromagnet sol enoid 96
di sengagi ng the solenoid 96 fromthe sl eeve 30 and, thus, fromthe
steering wheel 28. 10 As seen in Fig. 5, the guide neans 34,
having fasigiighy lfsds 1osaa’&9ld1%sd Swhf] tSE'ebjlo%‘iA*ls Q&é'SEV 0 Papdd'g a

hat-1i ke structure Wwth a crown and rrm9 een nore clearly in
Fig. 3, therdnslating m&hanasan sAnWhat f hapgepda\tughel QRAidrided with
di nensioned so as to form 15 the bore of the sleeve 30. The guide neans
34, as bestefexencenback td-iFgg.3]. f iRig.oteillusigate86ane st oifothei forfcey. 1

in cross- section) and 106B (not shown). The guide neans 34 in
actuality F¥9“51at1PScaﬂﬁﬁhﬂ@ﬁsmppﬁk|th?“éﬂﬁese%#mﬁﬂﬁ§ sﬂééﬂt#ﬁ}ﬁgolunhhlzuumd
may be rther.describe thr fere ce to .6 which a.view,
taken °20 T4 ﬁé‘cﬁ hetter A'og gbhe orce ranslat::.n%sm lé?fuﬁ’f' gﬁgal%o hag
gui de neansesihchavefpeniglasy i 2098fknts b OMegACH 91 0B ARRRST (£ 8] des
of the steering colum 1 respectively retaln and

106B whi cidentiifiellUnéreir? withetie Gdfepblical letnedroB. t he passage therel n of
first and second 13
The force translating mechanism 32 further comprises first and
10 second axial linking members 1102 and 110B, a bracket 112, first
and second offset linking members 114A and 114B and a connecting
rod 116. The eléments 108B and 110B, are not illustrated in Fig. 1
but are connected in the same manner as their counterparts 108A and
110A. The first linking rod 108A is connected to the first axial
15 linking member 110A'by means of a retaining pin 118. The first
axial linking member 110A is connected to the first offset linking
. member 114A by means of retaining pin 120. The first offset
linking member 114A is connected to the bracket 112 by a retaining
pin 122 and to the connecting rod 116 by a retaining pin 124, each
20 pin 122 and 124 to be further described with reference to Fig. 7.
The retaining pins 122 and 124, as well as other retaining pins of
the force translating mechanism 32, serve as means for allowing
pivoting between interconnected members of the force translating
mechanism 32. The first offset linking member 114A is joined to

25 the first linking member 110A in a non-axial manner, that is, in a

14
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| i nki ng rods 108A and 108B which are both part of the force
tramstatTmg—ecthani sm—3Z2 That nay be further described with ref erence
back to Fig. 1. Fig. 1 illustrates one side of the force transl ating
mechani sm 32 having elenents identified with the 5 reference letter A,
but the force translating nmechani sm 32 al so has respegﬁ)ﬁ%‘s imlar
el ements orWOEHRS?hon-i || ustrated side identified h ' % the
reference letter B. The force transl ati ng nmechani sm 32 further
conprises first and 10 second axial |inking nenbers 110A and 110B, a
bracket 112, first and second offset |inking nenbers 114A and 114B and
a connecting rod 116. The el enents 108B and 110B, are not illustrated
in Fig. 1 substdntiadly Qquurpendichlar thsnmameasavieweds inhdfig.colnt erYoxre s
108A and 110A. The first linking rod 108A is connected to the first

axi al 15 partiduieniyabthe mxxegyimmwnath%tfairrﬁtngxb% Yinking mpmber gt

ial |inki nb dt h Ki
renber '124';\“ RBAnEhB CEERSY of MR, meper 1a4a’ Prpoprapat, Wbbther 4n o
menber 114 (:aon?glgﬁ 6%& t&e Q%@&%ﬂ&l& q%.‘ze} rg&c JdH ”stA, Jomdt 1ges and

to the conne |ng a retarnrng pin pin 122 and 124
to be fsurt bgEeHlass itodad wsénr ek&hRCko e Fugthér descnm vwithireifegentds

122 and 124, as well as other retaining pins of the force transl ating
mechani sm 88, Fg¢s v&. aFurthes é¢anmnezitiionsngf the gfifseti hinkbingwewember 114A,
I nt erconnected nenbers of the force transl ating mechani sm 32. The

first offsas wedki ag mbnbépcqqdlmfgscffmhw% mE!}be’e’hélﬁr!‘?YI PTG EREFber

110Ain a non {(I 3 ' trixnel.[efeg:'ggéelgb FJ.g. 7 which is a view, taken along

line 7-7, of Fig. 1.
10
As seen in Fig. 7, the first offéet linking member 114A, as
well as the second offset 1linking member 114B, have arms that
exténd outward so that the distance therebetween is greater than
the diameter of the steering column 12. The first and second
15 offset linking members 114A and 114B are connected to an extension
of bracket 112 by the retaining pin 122 and to the connecting rod
116 by retaining pin 124. The offset 1linking member 114B is
connected to the second axial linking member 110B by a retaining
pin 128. FPurther connections of the connecting rod 116 may be

20 further described with reference back to Fig. 1.

The connecting rod 116 is connected to the brake pedal 18 by
means of retaining pin 130. The brake pedal 18, in turn, is
connected to the interior 20 of the vehicle by a retaining pin 132

25 and to the push rod 24 by means of a retaining pin 134. The push

15
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PCT/ US96/ 16712 e ..Substantially perpendicular manner as viewed in
Fig. 1. Mor e particularly, the connection between the first axial

| i nki ng menber - 110A and the offset |inking nmenber 114A are brought
together in such a manner as to establish a knee region 126A,
sonetinmes wodesiared to as a bell crank, to be further desgusdsgénai th
ref erence to Fig. 8. Further connections of the offset |inking nmenber
114A, as well as the second offset |inking nmenber 114B may be further
described with reference to Fig. 7 which is a view, taken al ong i ne
7-7, of Fig. 1. 10 As seen in Fig. 7, the first offset |inking

nmenber 114A Il as the second offset .linking menper 114B, have
arns that¥°4 %ieﬁ%\ggﬁt \ﬁgf’d RogstRy: q{‘ﬁgedi@ila‘ﬁgﬁrt I re"(fg‘tb enif stFBat er
t han ' r : S | col wm, . fi segond
15 offsefaﬁﬁ]%%%m%as ?§4A£§%dé % gge Eﬁné{:ethé Qteo % leoytlg'ﬁsi °

of brackebtddriny ame beARINY Ndydtdh 128 20 tHe (HrededtNChivettiond  rhe 116

by retaining pin 124. The "of f'set |inking menber 114B is connected to -

t he secondperation iofkithy mMresent 1ifiBelyicn rmdyaibe nfurther pescik3Bed witkt her
connections of the connecting rod 116 may be 20 further described with
r ef er Encerpf@Nencs tpgFig. 8 which illustpategsohhe draviepensdof 1ehe peartinent ed

to the br iﬂifx%cggeéisalofl Ei:hbey steering and braking control system 10 that push

down onto the arm of the brake pedal 18.

10
In operation, the steering of the vehicle is accomplished in

the normal manner by the operator using the steering wheel 26.
Howe;rer, in accordance with the practice of the present invention,
if the operator desires to stop the vehicle, he/she need only apply

15 a downward force, in a forward direction relative to the operator,
on the steering wheel 26. The use of the steering wheel 26
combined with the pivotal elements of the steering and braking '
system 10 provide maximum force to the brake pedal 18 with minimum
of effort on the part of the operator. The downward force applied

20 by the operétor causes the steering wheel 26 to move from its
original position, indicated by the phantom representation
identified by reference number 26', to its downward position
indicated by the solid representation identified by reference
number 26. The downward movement of the steering wheel 26 is shown

25 by the directional arrow 136. The downward force exerted on the

16



means of retaining pin 130. The brake pedal 18, in turn, 1is

connected to the interior 20 of the vehicle by a retaining pin 132 25 and
t-o—ttre—pushrrod 24 by Tmeans of Ta retarning pin 134. The push

15 - WO 97/ 14574

PCT/ US96/ 16712 rod 24 controls the booster brake cylinder 22

whi ch, in turn, controls the braking operation of the .@kﬁ
enploylng thé”ogwnﬁg%eerlng and braking system 10 of the preSent 1 nvention
The operation of the present invention may be further described with

5 reference to Fig. 8 which illustrates the novenent of the pertinent

| i nkages of the steering and-braking control system 10 that push down
onto the armof the brake pedal 18. OPERATI ON OF THE STEERI NG AND
BRAKING SYGHeMring wheel 26 caldesORRE3hi¢dtal NAnkECRE | &1l G2 bbCaifd)izy ands
acconplished in the normal manner by the operator using the steering
wheel 26. 38, respactivelyp, aceor Backke Wicutwahd mEmEct acquixfe t Be pelatdively

i nventi on, if the operator desires to stop the vehicle, hel/she need
only apply straight deomientation.ce, Furtheror davaward e£OrsR radextede o the
oper at or, on the steerin

. f th |
conbi ned vmsc‘?‘FeFﬁﬁngVS?]al 28| égreﬁ?‘g GFaPﬁﬁeﬁeggrgigtﬁﬂdgﬁ‘?%i%%er I Hgﬂh%g'f’em
10 pr ovg de cre |tr’r¥ ”\1585 &‘13} {pe%tgdali%r@‘agalmﬁc%é&' Q}nhﬂ‘ga:tmnal arrows

138 and 140, respectively, which are combined, because of the

structure of the pivot mechanism 28, into an upward force indicated

by arrow 142. The upward force indicated by arrow 142 in turn
causes the central portion of the pivot mechanism 28 to raise the

10 sleeve 30 in the upward direction indicated by arrow 144. The
upward movement of sleeve 30 causes the force translating mechanism

32 to tend to straighten its first and second linking members 110A
and-llon which, in turn, causes the joint 120 between axial linking
members 110A and 110B and offset linking members 114A and 114B to

15 move inward as indicated by directional arrow 146 carrying with it
the axial offset linking members 114A and 114B. As the joint 120

. is forced to move inward, it causes the axial offset linking
members 114A and 114B, which are pivoted about the pin 122, to be
moved downward in a pivotal manner away from the axial linking

20 members 110A and 110B and in a counterclockwise direction indicated
by arrow 148. As further seen in Fig. 8, thé axial linking members

11024 and 110B transversely move along side of the steering column

12 in response to the axial force exerted on the steering wheel 26.

The counterclockwise movement of the offset linking members 114A

25 and 114B in turn, cause a downward movement of the connecting bar

17



of effort on the part of the operator.

The downward force applied 20 by

t he operator causes the steering wheel 26 to nove fromits ..... original
position, indicated by the phantom representation i dentified by
reference nunber 26', to its downward position i ndi cated by the solid
representation identified by reference nunber 26. The downward
movenent of ydesaeri ng wheel 26 is shown 25 by the di rgeiiisugabnarr ow
136. The downward force exerted on the

16 WD 97/ 14574 .

PCT/ US96/ 16712 steering wheel 26 causes the pivotal |inks 48 and
52 of arns 36 and 38, respectively, to buckle outward and acquire a
relatively straight orientation. Further downward force exerted
on the 116 syhd@hi,ngnvba, 2xertsnvEancenohethedarm afhsher healds pedd1388 and
5 creates upwardly directed forces indicated by directional arrows 138

and 140, SPedpat:itha yfacenpén, the: bepha npedal phdBa % BPVetedownwargd ast ure

f th i . i i f i.ndi d
o e LR R MO Eer i) QREURIPES NS, AT hRh Coausey he” BhEl
central pesdiop eb bhe Rivkat iBﬁEP&‘”Qmiﬁ&ié&e"dairﬁhy: aﬂeect!ﬁanaig*aﬂtsw395%“0f

the upward direction indicated by arrow 144.

upwar novenen

sl eeve 30witirtsesihheukny ckausessitiiel NiraXdingameilanisn 32 (o t &Afledtd the
straighten its first and second |inking nenbers 110A and 110B which
in turn, BAEAAs afhg&heovehiclz) hpusime thex bxaking kand) controksishen 100A and

110B and

10

i5

20

25

of fset |inking nenbers 114A and 114B to

It should now be appreciated that the practice of the present
invention provides for a steering and braking control system 10
that not only serves as a steering control device but also, by
simply exerting a force on the steering wheel, allows the operator

of the vehicle to control the braking action of the vehicle.

A further embodiment of the present invention that coacts with

. the steering wheel 26 may be further described with reference to

Fig. 9. Fig. 9 illustrates a pivotal mechanism 28_ that operates
in a similar manner as that of the previously described pivotal
mechanism 28 but has a three arm arrangement instead of the two arm
arrangement of the pivotal mechanism 28 illustrated in Fig. 2. The
pivotal mechanism 28' comprises first, second and third arms 152,
154 and 156 each respectively comprised of pairs of plates 152A and
152B, 154A and 154B, 15€A and 156B each pair having one of its
plates (152B, 154B and 156B) contoured so that the plates of the
pairs are merged together at one end as shown in Fig. 9. The

central portion of the first, second and third arms 152, 154 and

18



15 .nove inward as indicated by directional arrow 146 carrying with it

the axial offset |inking menbers 114A and 114B. As the joint 120 is
forced—To nove inward,” it causes the axial offset |inking menber s
114A and 114B, which are pivoted about the pin 122, to be noved
downward in a pivotal manner away fromthe axial linking 20 nmenbers 110A
and 110B and in a counterclockw se direction indicated fgi‘s%f gi% 148.

As further sWOPT4$™i g 8 the axial |inking nenbers P $7%10
transversely nove al ong side of the steering colum 12 in response to
the axial force exerted on the steering wheel 26. The count ercl ockw se

novenent of the offset |inking nenbers 114A 25 and 114B in turn, cause a
downwar d noverment of the connecting bar

17 156 are resEﬁbéWVéh 5é&6nnected to a yoke 158, more particularly, to
PCT/ US96/ 16712 which, in turn, exerts a force on the arm of

t he brake ptrst, kcond an&ctlt:lrdt shbuldex® 1H8A,hd5BBaRRd pb%ﬂﬂ kg nefagping
downward as i ndi cated by directjional arrow 150 whic¢ i n turgptcaus S

the push Pins 3%y 262t 3nd d ShoreePesiiialvas AR a&qwrbﬁl’aﬂaefct% a®% ow
192, o5 1" Sl Ben GO ebR S e Ry o B ene
208 b Abean] AT 408 Malaced vbpostoratcsiv cirre
not only sghdCSeddnd SRSl | FareéR8E | Othde¥ifst DusecdriD andy third arms 152,
154 and 156 are connected to the steering wheel 26 by means of
securing means 166, 168 and 170 by means of retaining pins 172, 174
and 176. Securing means 166, 168 and 170 ére essentially the same
10 as securing means 40 and 42 that are locked on or embedded in the
steering wheel 26. The connection of the steering wheel 26 to the
arms 152, 154 and 156, in particular, to the plate 156A of arm 156
may-be further described with reference to Fig. 10 which is a view
taken along line 10-10 of Fig. 9.
15
As seen in Fig. 10, the plate 156A is connected to the
steering wheel 26 by means of pivotal link 178 which is connected
to a projection 180 of the securing means 170 by means of the
retaining pin 176. The pivotal link 178 is connected to the plate
20 156A by retaining pin 184. Further, as seen in Fig. 10, the plate

156A is connected to sleeve 30 by means of retaining pin 186 and to

a second link 185 of plate 156A by a retaining pin 190.

The steering wheel 26 connected to the three arms 152, 154 and

25 156 operates in a similar manner as previously described with

19



sinply exerting a force on the steering wheel, allows the operator of

the vehicle to contr.ol.the_braking action of the vehicle. - A
further enbodi ment of the present invention that coacts with 15 the
steering wheel 26 may be further described with reference to Fig. 9.
Fig. 9 illustrates a pivotal nechanism 28 that operates ina simlar
manner as t habo9heshdre previously described pivotal mMpChASb@IETIAS but
has a three arm arrangenent instead of the two arm arrangenment of the
pi votal nmechanism?28 illustrated in Fig. 2. The 20 pivotal mechani sm 28
conprises first, second and third arns 152, 154 and 156 each
respectively conprised of pairs of. plates 152A and 152B, 154A and
154B, 156A and 156B each pair having one of its pl ates (152B, 154B

and 156B) meferencedtsoFiduats,t lexcepht sbabfat fewnward figarcesonr theesteating

t oget her at one_end as shown in Fg%g 9. The 25 central portion of the
first, sedif®lagf ihitrangliaked Jy thrge pgms 152, 154 and 156,ppgas %o draw

PCT/ US96/ 1671 156 . ' 15
bart i oul e gleeve 36, dfarl SHlRACC Vo © BESGREehS, Bk hrdld S
by retainigd@nsiatify tecHaRish632 ARtk A4 inStaehRl | ¥Sldes Istfﬁeacgﬁﬁgéfirg Pyl

to that as previously described for arns 86 and 38, the centr

porti @ ofileheo Sexerti raStdown@s@dfofBe bhtd dtite Nbrdie | paRNledsbailiRA) in
respective first and. second ends. Further, the first, second and
third ar mfurp, arrests| 3$heamati®s ofr #heovekinlel employibng tther enhodimeit 28 by
means of securinq)neans 166, 168 and 170 by neans of retaining pins
172, 174 Figs. 3@A%@0.Securing means 166, 168 and 170 are essentially the
sanme 10 as securing neans 40 and 42 that are | ocked on or enbedded in the

The present invention has alternate force translating
1o embodiments that employ cables and/or hydraulic pistons, each of
which cooperates with the pivotal mechanisms of Figs. 1-10 and each

of which may be further described with reference back to Fig. 8.

Fig. 8 illustrates two separate force translating embodiments

15 192 and 194, each of which is operatively coupled to the steering
wheel 26 by means of the pivotal mechanism 28 (Figs. 1-8) or 28!
(Figs. 9 and 10), more particularly, by means of sleeve 30 of the

pivotal mechanism.

20 The force translating mechanism 192 comprises a cable 196 and
an outer covering or sleeve 198 which is attached to the gquide
means 34. The cable 196 has a first end 200 connected to sleeve
30, by means of a connector 202, and a second end 204 connected
(not shown) to the retaining pin 130 which, in turn, is connected

25 to the brake pedal 18. The force translating mechanism 192 may be

20



steering wheel 26. The connection of the steering wheel 26 to the ar s
152, 154 and 156, in particular, to the plate 156A of arm 156 may be
farinher described with reference to Fig. 10 which is a view t aken
along line 10-10 of Fig. 9. 15 As seen in Fig. 10, the plate
156A is connected to the steering wheel 26 by nmeans of pivotal |ink
178 which is_connected to a projection 180 of the se | ans 170
by neans of Q9714574 retaining pin 176. The pivotal |ink %%é%ﬁgagﬁﬁhected
to the plate 20 156A by retaining pin 184. Further, as seen in Fig. 10,
the plate 156A is connected to sleeve 30 by neans of retaining pin
186 and to a second link 188 of plate 156A by a retaining pin 190.
The steering wheel 26 connected to the three arns 152, 154 and 25 156

operates i{js@asiif | %a&@”r@f 3t PESYbErE hgdeREER betgleW' EBrce translating

19 97/ 14574

PCT/ US96/ 1fiééianism 32 as refsafetge featir®. SInespepitionat pasHingvaswh fef ce
on the steering wheel 26 is translated by three arns 152, 154 and 156
so as to dFh®y steerin%@lepéeaé. 39remmaimme§nnb¢ﬂ.t \gansest the ghable 196
the force slatlng)nechanlsn132 m? urn, causes the

connect i ngt?oae ed) §p; PYeiay of (BRgWELESY OFE% 3H?oa’f‘ﬂe°ﬁ?ﬁﬁ%t‘§'ed%1‘?2 18

whi ch, 5I n wh.}.ch, tﬂln u@fx,r e%&ﬁségetﬁgt ‘s%EoR& %RS \ﬁ%lll C'r!oe gg‘p LRYié‘& Tigv?ard

eMmdrmm 0
causing the brake pedal to be moved downward in direction 150,

thereby, operating the braking mechanism 22.

The force translating mechanism 194 comprises a hydraulic

10 piston 206 mounted to the steering column 12 by a leg 208. The
hydraulic piston 206 has a control red or arm 210 having a first
end.212 attached to sleeve 30, and a second end 214 that movably
enters and exits the hydraulic piston 206. The hydraulic piston

206 also has a control line 216 serving as a hydraulic line. The

15 control line 216 has a first end 218 oper-gtively coupled to the
hydraulic piston 206 and a second end 220 .operatively coupled to

- the braking mechanism 22. The hydraulic piston 206 is of a
conventional type and may comprise a sliding piece, such as control

rod 210, whose movement creates a fluid pressure that is applied to

20  the braking mechanism 22, via the hydraulic line 216.

The force translating mechanism 194, shown in Fig. 8 as being
located below the steering wheel 26, may be operated such that the
pushing downward of steering wheel 26 causes the hydraulic piston

25 206 to exert a hydraulic pressure, via hydraulic line 216, that is

21



Figs. 9 and 10. | The present invention has alternate force
translating 10 enbodi nents that enploy cables and/or hydraulic pistons,

each of whi ch cooperates with the pivotal mechanisnms of Figs. 1-10 and
each of which may be further described with reference back to Fig. 8.
Fig. 8 illustrates two separate force translating enbodi nents 15 192 and
194, each ofwoBiids?4 S operatively coupled to the steering pcrussteeal 26 by
nmeans of the pivotal mechanism 28 (Figs. 1-8) or 28 (Figs. 9 and
10), nore particularly, by neans of sleeve 30 of the pi vot al

mechani sm 20 The force transl ati ng nmechani sm 192 conpri ses a
cabl e 196 and an outer covering or sleeve 198 which is attached to

t he gui de nmeans 34. The cable 196 has a first end 200 connected to

sl eeve  appligd e rrba#sira pechandeBt 32 Z@richingorresRanddnghy romses a

t ed h to th t 0 which o
connect eq tzking; ARABRME) pe”abnFiad € THAS, BeBicte, ORSE' aich ik 10
g‘;}' 1227 4 movement of steering wheel 26, the hydﬁ?;"f‘}’[f‘sg%]stg? 1506 would nee V\D od

~in place afo Ofe CapRarighd Néb Weldt trard GbviemeRt! &l NDts contréRC szme32 as
a safety feature. |In operation, pushing down of
5 following its attached-to-sleeve 30, exerts a hydraulic pressure
operatively coupled to the braking mechanism 22. If desired, the
force translating mechanism 194 may be arranged to be
interconnected to the steering wheel 26 so that downward movement
of the steering wheel 26 causes a corresponding downward movement
10 of the control rod 216 which, in turn, is responded to by the
hydraulic piston 206 exerting a hydraulic pressure, via hydraulic
lin? 216, that is applied to the braking mechanism 22 which, in
turn, correspondingly causes a braking action to be applied to the
vehicle. .
15
It should now be appreciated that the §ractice of the present
invention provides for various embodiments of the steering and
control system 10 each of which allows the driver of a vehicle,
which also includes race cars as well as golf carts, to not only
20 control the 'steering' of the vehicle, but in addition, thereto,
allows the operator to merely press on the steering wheel to

control the braking operations of the vehicle.
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the steering wheel 26, previously described, causes the cable 196 to
be pulled up by way of the first end 200 and connect or 202 5 which, in
turn, causes the second end 204 to be pulled inward causi ng the brake

pedal to be noved downward in~d£Lengggré£gé\Li\~ t hereby, operating the
br aki ng nmechani sm 22. The ansl ati ng nmechani sm 194

conprises a |]c 10 p| d to the steer 12 by
a |leg 208. \Défﬂi(ﬂi“ hydr aul' {3 gm ﬂ@ﬁa s a control b%%ﬁ% 210

having a first end 212 attathed o e 30, and a second end 214

t hat novably enters and exits the hydraulic piston 206. The
hydraul i ¢ pi ston 206 al so has a control line 216 serving as a
hydraulic line. The 15 control line 216 has a first end 218 operatively
coupled to the hydraul i c piston 206 and a second end 220 operatively
coupled to t he braki ng nmechani sm 22. The hydraulic piston 206 1is
of - a conventional type and nay CLANIMB se a sliding piece, such as
cont rol rod 210, whose novenent creates a fluid pressure that is
applied to 20 the braking nmechanism 22, via the hydraulic |ine 216.

The force tran§hﬁ%:%h chanlsn1194 shomn Iin Fig. 8 as being | ocat ed
bel ow t he steer ®may be operated such that the pushi ng

downwagd of steering mheel 26 causes the hydraulic piston 25 206 to
exert a hydraulic pressure, via hydraulic line 216, that is
21 : 1. \ADsQZéi’cﬂﬁ_i 4nd braking control system for a vehicle with a

PCT/ US96/ 16712
steering column having a longitudinally extending axis confining a
steering shaft that is connected to the steering mechanism of the
vehicle, said vehicle alsc having a brake pedal connected to a
10 braking mechanism of the vehicle, said control system comprising:

(a) a steering wheel;

(b) a pivotal mechanism having first and second ends
with an intermediate portion therebetween, each end having
connecting means with the first end being connected to said

15 steering wheel, means for connecting said intermediate portion to
said steering éolumn, said pivotal mechanism being arranged so as
to draw said second end in the opposite direction of said first end
when a substantially axial force is exerted on said steering wheel;

(c) a sleeve having a bore dimensioned to allow the

20 passage of the steering shaft, said sleeve having first and second
ends with the first end thereof connected to the connecting means
of said second end of said pivotal mechanism; and

(d) a force translating mechanism having first and

second ends each with means for connecting, said first end thereof

25  having its connecting means connected to said second end of said
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applied to braking mechani sm 22 whi ch correspondi ngly causes a br aki ng
actiron to be applied to the vehicle. For such downwar d novenent of

steering wheel 26, the hydrauLLQ_QL§L$E_35§2¥EELESneed to be arranged
so that upward novenent of its contro following its
attached-to-sl eeve 30, exerts ure operatively coupl ed
to the braki pb émasani sm 22. T’l"mymrmﬂ"m‘ﬂiﬂ force tpepBiihbRY

mechani sm 194 may arrandged¢ to + interconnected to the
steering wheel 26 so that downwar d novenent of the steering wheel 26
causes a correspondi ng downward novenent 10 of the control rod 216 which
in turn, is responded to by the hydraul i ¢ pi ston 206 exerting a
hydraullc pressure, via hydraulic line 216, that is applied to the

br aki ng melRaVeym M \#rich seqend end o, smt rEmdtt‘gigda:ﬁmgeane&hhhﬂkm ng
action to be a led to the vehi cl e. It should now be
appr eci at RRY ’rT%tDiPﬁe CopngRqting B?”ﬁté’%"@%ﬁ@ t° saidj hyake iredad-ovi des for
vari ous enbodi nents of the steering and control system 10 each of
which allows the driver of a vehicle, whi ch al so includes race cars

as wel| as 9ol fz.canhe, siceritly 8RN Yorailing” 8BAERL | tﬁ&g&gg@é&ﬁ% g‘]’ﬁﬁtét’t

vehicle, but in addition, thereto
press ®n the witerein ngailmérﬂ.lvotﬂl mechanient 58| aﬁﬁdéaakbnﬂa@é’ef@é I£993+0fnd he

vehi cl e.
pivotally connected to said steering wheel so that sald sleeve is
moved toward the steering wheel when said force is exerted on said

steering wheel.

10 3. The steering and braking control system according to claim
2, wherein said force translating mechanism has a linking member
intg;posed between said first and second ends of said force

translating mechanism.

15 4. The steering and braking control system according to claim
3, wherein said force translating mechanisﬁ is arranged so that
said linking member interposed between said first and second ends
moves transversely causing said first and second ends of said force
translating mechanism to move away from each other when said sleeve

20 is moved toward the steering wheel in response to said axial force

being exerted on said steering wheel.

5. The steering and braking control system according to claim

1, wherein said pivotal mechanism comprises;
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What | claimis: 5 1. A steering and braking control system
fora venrclie with a steérrng colum having a |ongitudinally
extending axis confining a steering shaft that is connected to the

steering nmechani smof the —vehicle, said vehicle also having a brake

gsgﬁlemcggﬂgﬂ‘ggﬁéﬁsg‘ 10 braji‘m“ﬂmi@im“m Lgev\%ggi g:l e,Péﬁbggﬁgﬂgrol
St tan

(b) a pivotal nechani sm havi ng seécond ends with an
internmediate portion therebetween, each end having connecti ng
means with the first end being connected to said 15 steering wheel, neans
for connecting said internediate portion to said steering colum,
said pivotal mechani gy bl Ngagt’ aid 88cond armed dMcBWhaiy SEGAR AR
in the opposite direction of sai I rst end when a substantially

axi al f or caecan@xeniiedwith San dirtiermediigte#hpettion interposed thetébetfwenceve
having a bore dinmensioned to allow the 20 passage of the steering shaft,
sai d sl eeveaddvEhyst iand secdnd cxmal having angévetting tlipkf &t sthentingte endf

connected to the connecti ng neans of said,second end of sajd pivotal
mechani sm 3Rfgtheir second end conppched i Said,firskieng REcRAM HA9R¥RIing

thercoft 25 havi gttt R ohARR (913 o M8 ESAAEE: S RE e, A S Gk eBr

sai d to said steering wheel, each securing means connected to the first
end of each arm;

(c) a yoke having a central collar placed on the
uppermost portion of said steering column and having a bore
10 dimensioned to allow the steering shaft to pass therethrough and
‘extend thereout, said yoke having first. and second shoulders
resp.ect:i.vely connected to the intermediate portion of said first

and second arms.

15 _ 6. The steering and braking control system according to claim
1, wherein said sleeve has bearing means arranged to allow said
‘first end of said force translating mechanism to remain stationary

while said steering wheel is rotated,
20 7. The steering and braking control system according to claim

1, wherein said sleeve has means to electrically engage/disengage

said first end of said force translating mechanism to said sleeve.

25
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PCTFUS96/ 16712 .Sl.eeve, and said second end of said force

transl ati ng nmechani sm having its connecting means connected to said
br ake pedal . 2. The steering and braking control system
according to claim 5 1, wherej Il Wllmechani smis arranged to
have its firgio®Rnesrs pi vot a||“|nm| m sai d st eeripeniddesénso t hat
said sleeve is moved towar 8 the 'st deri*ng*wheel when said force is
exerted on said steering wheel. = 10 3. The steering and
braki ng control system according to claim 2, wherein said force
transl ati ng mechani sm has a I'i nki ng nenber I nterposed between said
first and second ends of said force transl ati ng nechani sm

15 4. The Sihecstegring andakraking qantirodysystemasceuding the claim
3, wherein saiq\for.ce transl ati ng nmechapismis arranged so that sai d

Iinki ng mefbeSRBAP IR HELGRYS, SomPrIses: aQnsp fid e having,an
transverse eﬁﬁ,?si ' { rst .ang.s d il :f0
transl at.i ngé‘rrec arﬁlg%agsdgnn%é/es%aﬁgyg?r%%%e]%éaﬁao?’ﬁg% (\?\ﬁes%léalgf YEeve 20
I's noved toward the steering wheel in response to said axial force
bei ng exerted on said steering wheel. 5. The steering and
braki n§ control9sydhemnsteeriny rapdt brakimgncontrol lsysten accosding tio/@laim
mechani sm conpri ses;

1, wherein said force translating mechanism comprises;

(a) at least one 1linking rod disposed along said
steering column and having first and second ends with said first
end being connected to said second end of said sleeve;

10 (b) at least one axial linking member axially disposed
along said steering column and having fir§£ and second ends with
the first end thereof respectively connected to said second end of
sai& at least one linking rod; |

(c) a bracket attached to said steering column at a

15 location near said second end of said at least one axial linking
member and having an outwardly extending poft;ion ;

(d) at least one linking member having first and second
ends with an intermediate portion interposed therebetween, said at
least one offset linking member having portions outwardly extending

20 from said intermediate portion of said at least one linking member
toward said second end of said at least one offset linking member,
said first end of said at least one offset linking member connected
in a perpendicular orientation to said second end of said at least

one axial linking member, said intermediate portions of said at

25 least one offset linking member connected to the end of said
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PCT/"US96/ 16712 (a) at least first and second arpns each
havrmg—iTrst—and second ends wth an 1 nternedi ate portion interposed
t her.ebet ween, said first and second arns having a pivoting |ink at
the first end and their second end connected to said first end of
sai d sl eeve; (b) at least first and second ans
connect ed W°9?’6"5§‘h| d steerl n ml ‘ |Im1 ||\|1ﬁ“‘.|r| ng neansﬁ'%gwﬁ%ggége
the first end of each ar %‘ ﬂﬂ|1 (c) a yoke having a
central collar placed on the * dpp éribst®pottion of said steering
colum and having a bore 10 dinensioned to allow the steering shaft to
pass therethrough and extend thereout, said yoke having first and
second sho C e t s L1 Qn
of said 1 ratatay extdBIRITpHEIOh W IRTN b Ol Sy HBRTTELD Fiifig?
br aki ng corgyaol system according to claim 1, wherein said sleeve has
beari ng nmeans arranged to allow said first end of said force .
transl ating machanl sfe) oaremnectsnet rodahaving finst | and asetoiic emdsg wilthel
Is rotated. The steering and_braking control system
accor di ng tsGléI gﬂ-ﬁﬁt end °f sﬁh@r‘é‘?’i‘i"%‘%ﬁid‘gsFeﬂv€°W3&°q’r?éa gaid| srqand; sy

engage/ §“ S%lia at least one offset linking member by means for pivoting

and said second end of said connecting rod connected to said brake

pedal. .

l0. The steering and braking control system according to

10 claim 9 further comprising a guiding means interposed between said
first end of said force translating mechanism and said second end

of §aid sleeve and having tubes for accepting and guiding the

movement of said first and second linking rods.

15 11, The steering and braking control system according to
claim 1, wherein said force translating mechanism comprises a cable

. having first and second ends, said first end of said cable having
means for connecting to sa:'_Ld second end of said sleeve and said

second end of said cable having means for connecting to said brake

20 pedal.

12. The steering and braking control system according to
claim 1, wherein said force translating mechanism comprises:

(a) a hydraulic piston;
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said first end of said force translating nechanismto said sl eeve.

25 - WD .97/14574

PCT/ US96/ 16712 8. The steering and braking control system
according to claim 1, wherein said sleeve conprises an annul ar flange
havi ng an openi ng di nensioned soO as to formsaid bore of said sleeve.

5 9. TWeofiamy i ng a;ﬁ“m‘qg ﬁﬂl syst em accor di perisoefikak™M

1, wherein said force tran conpri ses; (a)
at | east one |linking rod djspose ngssafd steering colum and havi ng
first and second ends with said first ~end being connected to said
second end of said sleeve; 10 - (b) at least one axial I|inking
menber axially di sposed al ong said steering colum and having first
and second ends with(b) atéentrolsarendaving cifrsteapd cseaaridy endsneitie deled
sai d second_gend of said at |east one linking rod, (c)
a bracket aﬁ%héﬂ‘dt Saying §Fé'é$|f©rc‘é¢llnﬁ?té99at°1§alﬂoéa?¢m Gmdaroﬁasahd

second end al d east one_axi gl én§ gb and_havi ng
outwardly € ee ‘{) fofecond end of the aym movably; °8H81?¢nm°ngsald
menber hawmzfah&% a&&econd ends with an internediate portion

i nt er posed therebetween, said at | east one offset |inking nenber

havi ng $ortions out WQE:;” yaexy@ralizic 13te haoingatirdthlaaedbshd @Rdd | i
said at |east one |inking nenber
the first end operatively connected to said hydraulic plston and
the second end of said hydraulic line operatively connected to said
braking mechanism of said vehicle;
whereby movement of said sleeve causes said hydraulic
10 piston to exert a pressure on said braking mechanism, which in
turn, exerts a braking action on said -v;ehic]:e.
13. The steering and braking system according to claim 5,
wherein said pivotal mechanism further comprises;
15 (a) a fastener means havmg jaws connected to the

steering shaft and having first and seccmd control bars having

means for being pivotally connected toc said jaws.

14. The steering‘ and braking control system according to

20 claim 9, wherein said steering column has opposite faces and said

first end of said force translating mechanism is connected to

opposing faces of said second end of said sleeve and wherein said
force translating mechanism further comprises;

(a) a second linking rod disposed along a face of said

25 steering column which is opposite said disposed at 1least one
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toward said second end of said at |east one offset |inking nenber,

said first end of said at | east one offset |inking nmenber connected I n
aperpendrcular orientatton to sard second end of said at Teast one
axi al linking menber, said internediate portions of said at 25 |[|east one
of fset Iinking rrenber connected To the end of said

oo/ Usos 16719097l 9723?%%4“'“ {1 '“H‘HIIH”“!O“ of sai BCHPSRASTIZ,,

means f or pivoting; a connecting rod having

first and second ends with sai d first end of said connecting rod
connected to said second end 5 of said at |east one offset I|inking
menber by means for pivoting ‘and said second end of said connecting
rod connectigdkiflg SPbdl, NEME second Qfﬂﬁing rod having fitfe ardSséddidl dHas2Nd
braki ng control system according to claim?9 furt her conprising a

gui @i ng meardshi rher phivest beid\aeet reA| @bnnectedf idosts®idl sécarml deddr o€ said
transl ati ng nechani sm and said second end of said sl eeve and havi ng
tubes for &deepe: ng and gw d| ng the novenent of said first and second
| i nki ng rods. e ste r| n and braki ng control system
according to cf%} m 1? \ﬁﬁ‘é? n 3Xap NG, NPT AN arf sed

conpri $°S %1898 ! & face of said steering column which is opposite said axially

d-isi:osed at least one axial 1linking member, said second axial

linking member having first and second ends with the first end
connected to the second end of said second linking rod;

(e) a second offset linking member disposed along a

10 face of said steering column which is opposite said at least one

offset; linking member, said second | offset .: linking member having

first and second ends with an intermediatg portion therebetween,

said second offset 1linking member having a portion outwardly

extending from the intermediate portion of said second offset

15 1linking member toward said second end of second offset linking

member, said first end of said second offset linking member

connects in a perpendicular orientation to said second axial lining

member, said intermediate portion of said second offset linking

member connected to the end of said outwardly extending portion of

20 said bracket by means of pivoting, said second end of said second

offset 1linking member connected to said first end of said

connecting reod.

25
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having first and second ends, said first end of said cable having
nmeans for connecting to said second end of said sleeve and said
second—end of ~sai d cabl"é havi ng neans for connecting to said brake 20

pedal . 12. The steering and braking control system according
to claim1, wherein said force translating nechani sm conpri ses:
(a) a hydraulic piston; 27
WD 97/ 14574 WO 97AesT4 . PCL/ US96/ 16712 PCT/USI6A6712
(b) a control armhaving first and secd nds with the first end
havi ng neans for connecting to said second end of said sl eeve and the
second end of tM2~gfA P ﬁ}?. coupled to said hydraul i ¢ pi ston; 5
(c) a hydraul gg ‘m‘q"“Va P First and secgpd ends with the first end
operatively caa-agiz -4Ea2 hydraul i c ppgron and t he second end of
sai d hydraul i@ JE (1 [ onnected”to said braki ng mechani sm
of -said vehi®8 e/‘ ;t %3 wher eby rmveme#l_ﬁﬂi SZS| eeve causes said
hydraulic & ,"\g' il el t ) essure on ' ki gf .nmechani sm  whi ch
e L3N =P, ﬁa'\rg i on on saiﬂ-veﬁgg?e. 13.

in t 4
The st eerBfyg M vfﬁ!'.‘a,up-;léccording to claim5s
Bassys 4 AN
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wherein said pivotal mechanismfurther conprises; 15 : (a) a

fastener neans having . jaws connected to the steering shaft and .
maving 11rst and sSecond control bars having nmeans for being pivotally
connected to said jaws. 14. The steering and braking control
system according to 20 claim9, wherein said steering colum has
opposite faces and said first end of said force tran \ chani sm
i s connect edVP3714574 opposi ng faces of ,s :zj second end of ﬂs:gilvgaigllﬁzligve and
wherein said force translating neghz sm further conprises;

(a) a second link
col umm which i
28 A
PCT/ US96/ 16712
and second @
of -said

188 _r oB&i spdded al ong a face of said 25 steering
Mi-a-sqi f dizg®sed at | east one

od, said second linking rod having first
gt end being connected to said second end

[] .
opposi te said | east one 9B¢~g LK §0enber

sai d secoffl Wbr having first ends wth
the first end second end of &G | i nking rod;
(c) a second di sposed al onglQB8B 108A

176

I58C 164 26
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10 face of said steering colum:which is opposite said at | east one

of f'set |inking menber, said second offset |inking menmber havi f§e33®9-3 first
and second ends with an infernediate portion therebetween, sai d
secohd offset [linking nenber having a portion outwardly ext endi ng
fromthe intermediate portion of said second offset 15 |injdmrenber
toward said se nd of second offset menber , QM

| i nkin ROMEY
end of said nd offsgmmmmp%*m“@onnects ]
per pendi GNARENAfTE ' ' Qﬁﬁn ' B Iggggﬂga '
interrpd?atc ggﬁ?ﬁg%ag?ﬂggﬁgjscceﬂ sé§¥??%£5ﬂg aoop%%tuC%fssnggc{cd £
the e |§"M‘W‘b)& endi nng)O'tll)mebWa'iWacket WO N4524
of pi Vot iMYK 4A204GE¥E AH0 end of sai|rk 692 ermatio Pg;ufm%g%mu nki r@eﬁ;@p&‘mm

connedied to said first end of saj COoNNecting 1o
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(57) Abstract

A steering.and control system is disclosed which includes a steering wheel that not only allows for the operator to accomplish the
steering ofa vehu:l_e, but also allows the operator to merely exert a force on the steering to control the braking mechanism of a vehicle. The
steering whee, acting as a unitary device for controlling two of the principal operations of a vehicle, provides the operator with improved

handling capabilities and does so without the operator needing to use his/her feet which makes the control system of the vehicle particularly
suited for handicapped individuals.




