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This invention' relates -to an.automeotive vehicle steer-
ing mechanism. More particularly; this invention relates
to a power steering device for utilizing vehicle engine
power to supplement a manual turning effort for control-
ling the vehicle.

The present power steering device, like other forms of
power steering mechanisms which have been introduced
into the public domain in the automotive field, is effective
to multiply the manual turning torque applied to the
vehicle steering gear the manual steering effort require-
ments and making possible a reduction in the overall re-
duction ratio and the number of steering wheel turns. from
lock to lock. This invention is unique, however, in that
the power assist is obtained by means of a wholly mechan-
ical “power take off” from.the vehicle engine, is compara-
tively simple in design and has distinctive operating char-
acteristics.

One of the several objects of the present invention is to
provide a wholly mechanical automotive power steering
unit which will enable the operator of the vehicle to ex-
perience a road “feel” or road “sense” while-controlling
the vehicle and which reduces. the severity of road shocks
and disturbances which ‘are transmitted through the steer-
ing mechanism.

Another object of the present invention: is to-provide a
wholly mechanical automotive power steering unit which
will combine a manual turning-effort with a power assist
in such a manner that the driver is able to manually con-
trol the vehicle in the event of a:mechanical failure in:the
power assist mechanism.

Amnother object of the present invention is to provide a
wholly mechanical automotive power steering unit: which
combines a manual turning effort with a power assist and
which incorporates an overload device for limiting the
amount of the power assist to-a predetermined maximum
value-as the amount of the manual turning effort is in-
creased beyond a predetermined value.

Another object of the present invention is to provide a
means for positively disengaging the power assist mech-
anism when the manual turning effort is discontinued
thereby permitting the steering mechanism to return to
the intermediate or “straight ahead” position.

Another object of the present invention: is to provide a
wholly mechanical automotive vehicle power steéring unit
which includes a means for: transmitting power. from. the
vehicle engine to the steering gear and which is. adapted
to compensate for the vibrational disturbances and. the
fore and aft displacement of the engine.

In general, the present embodiment -of :the ‘invention
comprises a drive shaft powered at one end by means.of
a belt drive from:an engine crankshaft pulley... The other
end of the drive shaft is. drivably connected to one of
three intermeshed power input-pinions.. Two sets.of disc
clutch plates are each adapted to be engaged by one of
the: input pinions. and rotatably ‘driven thereby. The
steering worm is formed integrally-with a cylinder which
carries .two. sets of disc clutch plates for respectively
cooperating and mating with the two sets of clutch plates

engaged by the input pinions, The steering wheel column
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steering shaft is disposed concentrically with respect to the
clutch plates and carries 'a:cam element thereon which is
adapted to engage a clutch actwating member. Upon
rotary movement of the steering shaft, the cam element
moves the clutch actuating member against the clutch
plate assembly thereby causing a driving' torque to be
delivered from the input pinion to the steering worm. An
overload device is -associated with the cam’ element to
limit the amount of engine torque which may be delivered
through the clutch assembly. A return spring means is
provided for disengaging the clutch: assembly after the
turning effort is reduced below . a predetermined- value:
Should the power assist’ torque exceed the amount per-
mitted by the overload device due to a very high manual
turning effort upon the steering shaft, the excess manual
turning torque is delivered directly to-the steering worm
through a loose spline connection provided for this pur-
pose.

For the purpose of more clearly and concisely. describ-
ing the present invention, reference will be made to the
accompanying drawings in ‘which: »

Figure 1 is a composite view -of the power steering. unit
clutch housing, drive shaft, and the drive shaft belt driving
mechanism;

Figure 2 is a sectional view of the power steering unit
clutch housing;

Figure 3 is a view taken along the line 3—3 of Figure 2
showing the power input pinions;

Figure 4 is a view, partly in: section, showing. the steer-
ing worm. and worm gear;

Figure 5 is a view taken .along the line 5—5 of Figure 2
showing the loose spline connection between the steering
shaft and.the steering. worm;:

Figure: 6 is a view taken along the line 6—6 of Figure 2
showing the return spring in detail;

Figure 7 is a view taken along line 7-7 of. Figure 2
showing the power. assisit overload limit means; and

Figure 8 is-a plan view of the cam element and follower
shown in Figure 2.

Refemng first to Figure 1, a portion of the vehicle
engine crankshaft is shown at 10 upon. which a flange 11
is drivably secured. A puliey 12 is secured to the flange
11 by means of bolts 13.

A bracket 14 is secured to a stdtionary stiucture on the
engine such as the generator mounting, by means of bolts
15. - The bracket 14 includes a forwardly extending can-
tilever portion 16 and an upright portion 17. The por-
tion 17 is centrally apertured at 19 and' has disposed
therein an annular flexible bushing 20 within which a sup-
port. member 21 is mounted. The drive shaft 22 is cen-
trally and axially disposed within support member 21 and
is rotatably mounted therein by means-of needle bearings
23. _Appropriate seals 24 are provided at each axial end
of member 21 to contain bearing lubricant in the vicinity
of the needle bearing 23..

A radial flange 26 is welded or otherwise secured to
the extreme end of shaft 22, said flange 26 carrying a
second pulley 28 by means of bolts 29. A belt 30 driv-
ably connects the pulleys 28 and 12. ]

The other end of the drive shaft 22 is joined to a
standard universal joint 31 which compensates for angu-
lar displacement of shaft 22 with respect to an ‘input
pinion drive shaft 32. The shaft 32 is received by the
power steering clutch ‘assembly ‘housing which is shown
generally at 35.

Referring to Figures 2,3, and ‘8, the clutch assembly
is sHown in more particular-detail. . The shaft 32, which
is substantially concentric with respect to shaft 22, en-
ters the housing 35 at an acute angle with respect to the
centerline of the steering shaft and is mounted at two
points in spaced bearings 36 and 37. - A suitable seal is
provided at 38, )
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An input pinion 39 having a hub extension 40 extend-
ing axially therefrom, is centrally bored at 41 and re-
ceives therethrough the shaft 32. Axial movement of
the pinion 39 upon shaft 32 is prevented by a shoulder

* 42 and a snap ring 43 on the shaft 32. A suitable shear
pin 45 is adapted to prevent relative rotation between
the hub 40 and shaft 32 but is designed to shear when
the driving torque through the shaft 32 exceeds a pre-
determined value.

A second input pinion 46 is rotatably mounted upon
a shaft which is mounted within housing 35 at either
end by means of bearings 48. Shafts 32 and 47 are dis-
posed at an angle with respect to each other because of
the relative positions of the power input source and the
housing 35. The gears 39 and 46 have crossed axes and
are each provided with helical gear teeth which are
drivably engaged. A spur gear 49 is fixedly secured to
the shaft 47 and is adapted to drivably engage ome of
two sets of disc clutches which will be described sub-
sequently. The adjacent hub portion of gears 46 and
49 are formed with one-way ratchet teeth 50 thereon
thus providing a one-way power drive between shafts
32 and 47. The teeth 50 are held in driving engage:
ment by means of a spring 51 which is interposed be-
tween a shoulder 52 formed on shaft 47 and the gear 46
said spring 51 being effective to bias the gear 46 axially
on shaft 47.

The gear 46 is also in driving engagement with an-
other helical gear 53 which is rotatably mounted on a
shaft 54 mounted in housing 35 by means of bearings
55 at either end of shaft 54. Shaft 54 is parallel to shaft
47 and has fixedly secured thereon a spur gear 56. The
adjacent hub portions of gears 53 and 56 are provided

‘with interengaged one-way. ratchet teeth 58. A spring ;

59 js interposed between a shoulder 60 formed on shaft
54 and the gear 53 for biasing the ratchet teeth on the
latter against the ratchet teeth on the gear 56.

A steering worm member 61 is mounted within the
housing 35 upon roller bearings 62 and 63 at either end
thereof and on an axis parallel to the shafts 54 and 47.
As seen in Figure 2, the worm member 61 comprises a
worm at one end thereof and a cylindrical portion at the
opposite end. The housing 35 is provided with an ex-
tended portion 62a to serve as a support for the bear-
ing 63.

The cylindrical portion of member 61 is externally
splined and carries thereon a series of multiple clutch
discs 64 which are formed with mating internal splines.

A second series of multiple clutch discs 65 are carried
by the cylindrical portion of member 61 and are adapted
to float freely therecon. The outer periphery of the
discs. 65 are provided with teeth as shown.

The multiple clutch discs 64 and 65 are separated into
two assemblies by a clutch actuating member 66 which
comprises a ring internally splined to the cylindrical
portion of worm member 61. The discs 64 and 65 are
alternately positioned in each of the two assemblies and
are adapted to be moved axially into mating frictional
engagement by the clutch actuating member 66. Clutch
disc back-up rings 67 are provided on either end of the
cylindrical portion of worm member 61 to oppose the
axial thrust being. exerted upon either multiple disc
clutch assemblies by the clutch actuator plate 66.

The spur gear 56 is drivably engaged with the ex-
ternal teeth on the clutch discs 65 of one assembly and
the spur gear 49 is engaged with the external teeth on
the clutch discs 65 of the other assembly. It is thus seen
that the torque -delivered to the interengaged input
pinjons 39, 46, and 53 is alternately transmitted to the

“member- 61 through either one or the other of the
clutch disc assemblies depending upon the axial direc-
tion of movement of the actuator member 66. Since
the direction of rotation of gear 49 is opposite from that

2,900,835

10

15

20

30

40

45

50

55

60

65

70

4

to member 61 when the actuator member is moved in
one direction is opposite from that which is applied
when the actuator member is moved in the other direc-
tion. Only one clutch assembly may be energized at
any one time. The clutch plates of the assembly which
is not energized merely overrun with respect to each
other.

The steering shaft has an axially extending portion
68 which is mounted within the cylindrical portion of
member 61 and supported by axially spaced bearings 69
and 79 which in turn are mounted in the member 61 and
housing 35 respectively.

The end of shaft 68 is formed with spline teeth at 71
which loosely engage mating spline teeth formed in the
member 61, as seen in Figures 2 and 5. The backlash
at this spline connection is purposely made sufficiently
large so as to allow approximately 10 degrees of rela-
tive rotary movement between shaft 68 and member 61:

As seen in Figures 2 and 6, an annular insert 72 is
fixed within a mating counterbore in the member 61 and
held therein by means of a set screw 73. An inwardly
extending finger 74 is formed on the insert 72 and is
provided with axially extending grooves 75 on either side
thereof.,

The shaft 68 is provided with finger portions 76 and
77 formed integrally thereon which are spaced axially
and situated on either side of the finger 74. Axial
grooves 78 are formed on either side of the fingers 76
and 77. A return clip spring 80 is adapted to surround
the shaft 68 and to be seated in grooves 75 and 78 there-
by providing a resilient connection between shaft 68 and
member 61. The position of the fingers 74, 76 and 77
with respect to the spline teeth at 71 is such that the
mating spline teeth are in the disengaged or intermediate
position, as seen in Figure 5, when the grooves 75 and
78 are in axial alignment. When a predetermined
torque is applied to shaft 68, the clip spring 80 will de-
flect thus allowing fingers 76 and 77 to become displaced
with: respect to finger 74. The loose spline engagement
at 71 will permit relative rotation between shaft 6§
and member 61 up to 5 degrees in either direction de-
pending upon the direction of the applied torque.

The cylindrical portion of member 61 is provided
with a series of spaced holes 81 about the periphery
thereof which are axially positioned so as to be sur-
rounded b ythe actuator plate 66. A cam element 82 is
rotatably mounted by means of bearings 83 inside the
cylindrical portion of member 61 and is axially posi-
tioned directly under the holes 81. .

As seen in Figures 2 and 8, the element 82 is provided
with cam grooves 84 about the periphery thereof. Ball
cam followers 85 are disposed in each of the holes 81
and are adapted to ride within the grooves 84. The
actuator member 66 is provided with suitable recesses

86 for receiving the ball cam follower 85. The holes 81

are sufficiently large so as to permit axial motion of the
follower 85 in either direction. Upon a rotary motion
of the cam element 82 about its geometric axis, the cam
follower 85 is effective to transmit an axial motion in
either direction to the actuator member 66 which is
slidably splined to member 61.

The element 82 is centrally bored and has a finger 87
extending radially inward, said finger 87 being formed
with axially extending grooves 88 on ecither side thereof.

The finger 87 is interposed between finger 77 and a
third axially spaced finger 90 on shaft 68. Axially ex-
tending grooves 91 are formed on either side of fingers
77 and 90. As seen in Figures 2 and 7, an overload
clip spring 92 is adapted to surround shaft 68 and engage
the grooves 88 and 91 thereby providing a resilient con-

-nection between shaft 68 and element 82. The torque

applied to shaft 68 is therefore transmitted through the
clip spring 92 to element 87 which in turn causes the

of gear 56, the direction of the torsional moment applied 75 actuator member 66 to move axially.
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One end of shaft ‘68 is splined at 93 to the steering
shaft of the vehicle thereby providing for the delivery
of a‘manual turning effort to ‘the worm gear 94, as seen
in ‘Figure 4, to supplement the power assist. The worm
gear is in ‘turn -interconnected with the wvehicle steering
mechanism. .

The ‘operation of 'this invention is as follows. - ‘Engine
power is delivered from the ‘engine crankshaft pulley 12
to-the drive shaft pulley 28 by means of belt 30. The
engine power s transmitted to.the input pinion drive shaft
32 by means of drive-shaft 22 and the universal joint 31.
Because of the flexible engine mountings, a certain amount
of .fore ‘and aft displacement of the  support ‘bracket
14 ‘and support member 21 with ‘respect to the. vehicle
frame will take place during the:operation of the vehicle,
To compensate for :this ‘displacement, the needle bearings
23 :are adapted to. allow relative sliding movement be-
tween -shaft 22 and ‘member 21. The universal joint
31 is effective to compensate for angular ‘misalignment
-of shafts 22 and 32.

The input power transmitted to shaft 32 causes the
interengaged gears 39, 46, and 53 to rotate. The ratchet
teeth 50 and 58 are effective to transmit driving torque
to -the spur 'gears 49 and 56 respectively. ‘The rotation
of gear 56 causes the clutch. discs 65 of ‘one clutch as-
sembly to rotate in one direction and the rotation of gear
49 causes the clutch discs 65. of the other assembly to ro-
tate in the opposite direction.

When a manual turning:effort is applied to shaft 68:in
excess of a predetermined amount, the centering clip
spring 80 is deflected thus permitting relative rotation be-
tween shaft 68 and member 61. The instant this relative
rotation takes place, the cam element ‘82 is rotated by
virtue of ‘the resilient connection with shaft 68 provided
by spring 92. The rotation of cam element 82 causes
the ball followers 85 to ride within their associated cam
grooves and to theréby 'shift the  actuator member 66
axially to energize one of the multiple disc clutch assem-
blies. ‘The energized clutch assembly is then effective to
transfer driving torque from the associated spur gear,
either 49 or 56, to the member 61 thereby imparting a
turning torque .to the steering worm gear 94.

It should be mnoted that -one clutch assembly ‘will be
energized upon rotation of the cam element 87 in ‘one
direction and the other clutch: assembly -will be energized
upon rotation of clement 82 in the opposite direction.
Anincrease 'in the turning effort will result in an in-
crease-in the axial pressure applied by the actustor mem-
ber 66 to the clutch-discs.  TFhe magnitude of the power
assist will, therefore, be proportional to the turning effort.

‘When ‘the manual -turning effort-ceases, the centering
spring -80 is effective to -disengage the energized clutch
thereby -relieving the -power assist. - ‘If  the -vehicle is
maneuvering ‘in'a fixed turn, the steering wheel may be
. 'held in one position while both of the clutch assemblies
are overrunning and inoperative.

The-centering -spring 80 is so calibrated that relative
rotation between shaft 68 and member ‘61-may take place
only if the turning. effort exceeds a predetermined mini-
mum value, such -as 18 lb.-inches. When a greater turn-
ing effort is applied, -the centering spring 89 is deflected
until the -turning-effort .is reduced below that value, . If
the turning effort; ceases entirely, the steering mechanism
will ‘be returned-to the forward or intermediate -position
in -the -usual ‘manner by virtue of the characteristics of
the vehicle wheel suspension.

If a turning effort in excess of a predetermined maxi-
mum value is“applied to the shaft 68, the overload spring
92 will deflect thus allowing relative rotation between
shaft 68 and cam element 82. A torque-of approximately
‘70 1b.-inches, for -example, would -be an :appropriate
value for -the manually applied -turning effort vat “which
the overload spring.would. be causéd to deflect. Thus
the axial pressure which may be applied to either of the
‘multiple clutch-assemblies ‘is-limited to a prédetermined
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value, If the manual turning effort is increased beyond
70 1b:-inches, the ‘springs 92 and 80 will deflect ‘until the
backlash “at thespline.connection 71 :is taken up thereby
providing a positive engagement between .shaft 68 and
member 61.  Thereafter, ‘the manually applied torque
being exerted on shaft 68 is transferred directly to mem-
ber 61 -through the spline connection 71.

If a turning :effort is applied to the shaft 68 when the
vehicle  engine is not .operating, then the torque will be
transferred from shaft 68 to clutch. plate 66 and then
directly into the 'member 61 through the energized clutch
assembly, ‘but no power -assist will be obtained from 'the
associated ‘spur gear ‘56 or 49.  Under these conditions
the: clutch 'discs 65 drive their associated spur gear, which
is the reverse of ‘the normal operation wherein the spur
gears- drive the clutch discs. -The: spur gears 56 and 49
are.allowed to freely rotate when. they are driven by ‘their
associated clutch disc assemblies by virtue of the Tatchet
teeth 58 and 50 respectively. The ratchet tecth 58 will
serve to-cause spur gear 56 to overrun when the vehicle
wheels “are :manually turned in one .direction when the
engine is not running, and the ratchet teeth 50 will serve
to cause spur gear 49 to-overrun if the wheels are man-
ually turned in'the other direction.

The ratchets 50 and 58 also serve a useful purpose in
the -event that one of the multiple disc clutch assemblies
becomes locked or frozen. Since only one of the clutch
assemblies may be energized by the actuator member 66
at any one time, it'is quite probable that the two -assem-
blies' will not. freeze at ‘the same instant. Therefore,
assuming that one of the assemblies fails during a turning
operation and becomes tocked up, the other:clutch asseni-
bly will be erzrgized when the steering wheel is turned by
the operator in the other direction.:- This will result in a
torque being delivered to the member 61 through both
clutch assemblies simultaneously in opposite directions,
the torque through the respective clutch assemblies tend-
ing to ‘oppose -each other. Consequently, the torque re-
quirements from ithe -engine for the power. assist are
doubled. This increase in ‘torque being delivered to the
pinion input shaft 32 will cause shear:pin 45 to fail which
cuts'off the:power assist entirely. Thereafter, the operator
of the vehicle will:be able to control-the vehicle manually
while the spur gears 56 and 49 are allowed to freely over-
run by virtue of the ratchet teeth 58 and 50 respectively.
After the shear pin 45 fails, the manual turning effort may
be applied in either direction through the Tespective clutch
assemblies to the member 61.

If the cam element 82, the spring 92 or the ball follower
85 should “fail ‘during the operation of the 'vehicle, the
operdtor may-still retain control over-the vehicle by virtue
of the loose spline connection between shaft 68 and mem-
ber 61.

'The unitary construction of the member 61 is a feature
of considerable significance in that the unit is theréby
more-easily assemblied and has a greater torque capacity.
Also, since the spur gears 49 and 56 directly engage the
multipledisc: clutch assemblies, the need for a ring gear
or.cage member around the clutch discs is eliminated.

It should 'be observed that the amount -of .the power
assist .obtained from  the vehicle is proportional to the
axial force exerted: on 'the clutch assemblies by the. actu-
ator ‘member and : hence “is .proportional to the manual
turning “effort. This - results in a so-called “road feel”
which -enables : the operator:to retain more positive. con-
trol: over the vehicle during ‘turning maneuvers. During
normal :straight ahead driving, the steering gear may be
controlled entirely manually since ithe torque required to
deflect spring ‘86 may not exceed the predetermined mini-
mum of 18 Ib.-inches.

It is-desirable to design the: multiple disc clutch assem-
blies: to:provide a power assist ‘of approximately 80:per-
cent.of the'total steering effort. “If the manual component
of the steering effort-exceeds approximately 70 1b.<inches,

‘the ‘power -assist ‘will remain-at-a constant value-of ‘ap-



2,900,835

-7
proximately 350 lb.-inches due to the operation of the
overload spring 92 thereby preventing permanent damage
due to the over-stressing of the steering mechanism. )

While a certain preferred embodiment of the inven-
tion has been specifically disclosed, it is understood that
the invention is not limited thereto as many variations
will be readlly apparent to those skilled in the art and the
invention is to be given its broadest possible interpreta-
tion within the terms of the following claims.

What we claim is:

1. A power boosting mechanism including a dnven
member, a manually operated driving member, multiple
disc clutch means carried by said driven member having
a cylindrical portion, a power shaft, gearing drivably
‘interconnecting said power shaft and said multiple disc
clutch means, an actuating member for energizing said
multiple disc clutch means, a cam element mounted with-
in said cylindrical portion, a cam follower element inter-
connecting said cam element and said actuating member
whereby the manual effort applied to said driving member
is effective to proportionately energize said multiple disc
clutch means to permit the transfer of power from said
power shaft therethrough to said driven member at a
rate which is proportional to the manual effort, a loose
spline connection between said driving and driven mem-
bers enabling limited relative rotary movement between
the latter members, and overload spring means resiliently
connecting said cam element and said driving member
for yieldingly opposing relative rotary movement between
said driving member and cam element throughout the ex-
tent of movement enabled by said loose spline connec-
tion.

2. A power booster mechanism comprising a driven
member having a cylindrical portion integrally formed
thereon, a manually operated driving member axially dis-
posed in said cylindrical portion having formed thereon
a projection extending radially outward, another projec-
tion formed within said cylindrical portion extending
radially inward in close proximity to said . first-named
projection, a clip spring resiliently connecting said pro-
jection thereby biasing said driven and said driving mem-
ber toward a central relative angular position, a power
shaft, clutch means carried by said cylindrical portion,
comprising axially spaced clutch plates splined to said
cylindrical portion and spaced by other clutch plates rotat-
able on said cylindrical portion and having coaxially ar-
ranged gear teeth, said clutch plates being shiftable axially
into mutually engaging clutch action an axially movable
clutch actuator slidably carried by said cylindrical por-
tion adjacent said clutch means, gearing interconnecting
said power shaft and said gear teeth to rotate said other
clutch plates, a cam element carried by said driving mem-
ber, and an axially movable cam follower drivably con-
necting said cam element and said clutch actuator for ener-
gizing said clutch means upon rotation of said driving
member with respect to said driven member against the
centering force of said clip spring.

3. A power steering mechanism for use in controlling
the steering gear of a wheeled engine powered vehicle
comprising a manually actuated steering shaft, a driven
member disposed concentrically with respect to said steer-
ing shaft, said steering shaft having an externally splined
portion, said driven member having an internally splined
portion, said splined portions forming a lost motion con-
nection between said steering shaft and said driven mem-
ber, multiple disc clutches carried by said driven member
including driven discs splined on said driven member and
also including driving discs rotatable on said driven mem-~
ber and having external gear teeth about the periphery
thereof, a vehicle engine powered drive shaft, gearing in-
terconnecting said multiple disc clutches and said drive
shaft including idler pinions directly intermeshed with
the teeth of said driving discs, and cam means intercon-
necting said steering shaft and said multiple disc clutches
for energizing said clutches to transmit vehicle engine
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8
power therethrough to said drlven members upon actua-
tion of said steering shaft.

4. A power boosting mechanism as set forth in claim
1 wherein said overload spring means comprises a radially
depending portion formed on said cam element, at least
one radially extending projection formed on said driving
member, and’a clip spring surrounding said driving mem-
ber and resiliently engaging said depending portion and
said projection.

5. A power boosting mechanism including a driven
member having a cylindrical portion, a manually operated
driving member, clutch means carried by said driven mem-
ber, a power shaft, gearing drivably interconnecting said
power shaft and said clutch means, an actuating member
for énergizing said clutch means, a cam element mounted
within said cylindrical portion, a cam follower intercon-
necting said cam element and actuating member whereby
the manual effort applied to said driving member is effec-
tive to proportionately” energize said clutch means to
permit the transfer of power from said power shaft there-
through to said driven member at a rate which is pro-
portional to the manual effort, a loose spline connection
between said driving and driven members enabling
limited relative rotary movement between the latter mem-
bers, and overload spring means resiliently connecting
said cam element and said driving member for yieldingly
opposing relative rotary movement between said driving
member and cam element throughout the extent of move-
ment enabled by said lost motion connection.

6. A power boosting mechanism according to claim 5
wherein said cylindrical portion is hollow and is formed
integrally with said driven member, said driving member
is axally disposed within the hollow cylindrical portion,
said clutch means is arranged around the outer periphery
of said cylindrical portion, said actuating member is slid-
ably carried by said cylindrical portion, and said cam ele-
ment is arranged around said driving shaft.

7. A power boosting mechanism according to claim 1
wherein said cylindrical portion is hollow and said driving
member is arranged coaxially within said cylindrical por-
tion, said clutch means comprises a pair of clutch disc
assemblies carried by said cylindrical portion and axially
spaced with respect to each other, each disc assembly hav-
ing clutch discs splined on said cylindrical portion and
spaced. by other clutch discs rotatable coaxially on said
cylindrical portion and having coaxially arranged gear
teeth, said clutch discs of each assembly being. shiftable
axially -into mutually engaging clutch action, said gear
interconnecting said power shaft and clutch means in-
cludes a power input pinion rotatably carried by said
power shaft, a power input pinion rotatably carried by said
power shaft, a first idler pinion drivably connected to said
input pinion, a second idler pinion drivably connected to
said first idler pinion, the gear teeth of the discs of one
of said clutch assemblies being drivably engaged with
said first idler pinion and the gear teeth of the discs of
the other clutch assembly being drivably engaged with the
second idler pinion, whereby said clutch assemblies are
effective to selectively deliver steering torque to said driven
member in either direction in response to a manual effort
exerted upon said driving shaft, said actuating member -
is slidable axially on said cylindrical portion between said
clutch assemblies, said cam. element is arranged around
said driving member, and said cam follower is shiftable
axially to effect axial sliding movement of said actuating
member.
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