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ABSTRACT

HOSPITAL BED CASBTOR CONTROL MECHANISM
et Rl Y o VR LUNIROL MECHANISM

A castor control mechanism for a hospital bed

having a plunger type neutral/brake/steer castor
comprises a linkége including a rocker arm pivotally
nounted to the base of the bed, a link connected on one
end to the rocker arm and being connected on its other
end through a cam and follower mechanism to a shaft
rotatably mounted to the base and rotatable by a foot
pedal. Operation of the foot pedal moves the plunger of

the castor via the rocker arm to place the castor in its

steer, neutral and brake positions.
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EOSPITAL BED CASTOR CONTROL MECHANIS!

Field of the Invention

This invention relates generally to hospital
beds. More particularly, this invention relates to a
control mechanism for céntrolling the castors on the base
of the hospital bed, and more specifically for selecting

a particular operating mode for the castors.

Backgreund of the Invention

Hospital beds, whether of the medsuryg type,
stretcher type or birthing type, have heretofore been
provided with castors mounted around the base for rolling
the bed from place to place. At least one of the
castors, and usually two, have at least two operating
modeeg. In most casas, one of the castors will have three
operating modes.

More particularly, at least one of the castors
is of the type having three operating modes, Known as
"neutral" "brake", and "steer". In tha neutral mode, the
castor is free to swivel. In the brake mode, the brake
castor pad is pressed against the surface of the castor
wheel to prevent it from rotating. In the steer mode,

the castor is locked against swiveling movement, and

aligned parallel to the longitudinal dimension of the bed
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50 that the bed can pe bushed straight down a hallway
without the'bed drifting to one side or the other. 1In
LWo operating mode castors, the steer mode or function is
eliminated, and the castor simply has neutral}and brake

modes.

Two types of castors, each of which includes
the capability of having the above three operating modes,
have been emploved in hospital beds. The simplest type
is known as a "pPlunger" type castor. In this type of

castor, the castor spindle is sSpring loaded upwardly and

normally maintains the castor locked in the steer mode.

Depressing the spindle through a first displacement frees

the castor from its steer mode and places it into its
free-to~swivel neutral mode. Depressing the spindle
through a second displacement places the castor in its
brake mode by forcing the castor brake against the castor
wheel thereby stopping castor wheel rotation.

A more expensive castor which likewise includes

the steer, neutral and brake modes is the "cam" type
castor. In the cam type castor, there is an additional
housing located above the spindle which houses a cam.

The cam normally includes a hex-shaped through-bore for
cooperation with a similarly hex-shapad shaft. The hex-
shaped shaft is inserted through the cam hex bore, and
rotation of the shaft rotates the cam, the lobes of which

then move the spindle through the required displacements

hence moving the castor from the steer to the neutral

mode and from the neutral mode to the brake mode.
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in a first direction Causes the
Cable Assembly to move the castor via the

its steer mode,

le must Constantly be
Lor proper Operation of

With tespect to cam type
direct drive or linkage

the castors.

Castors,

» In these
systems, a rigid link ig Connecteq between the Pedal andg
25 hex shaft for rotating the hey shaft ang hence the cam of
the castor.
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assembly, the systems are less expensive, and the systems
do not require constant cable tension adjustment.
However, in many situations, such as, for example,
retrofit situations, the cam type castor is not a
feasible alterative to a Plunger type castor as the
larger, bulkier cam type castor cannot be substituted for
the plunger type castor due to Packaging constraints,

etc., therefore ruling out the use of the larger cam type

cassitor and its associated cam shaft.

mechanism for controlling at least one of the castors of
a8 hospital bed, specifically the plunger type castor
having neutral, brake and steer modes. Such a mechanism
greatly reduces the number of parts over the cable
assemblies presently in use for actuating the plunger
type castors, and eliminates the costly and tedious cable
tension adjustment of the cable assemblies as well.

Further, with such a direct drive mechanism, "slop",

inherent in any type of cable drive assembly, is

virtually @liminated, thus Yielding a much more positive

According to a preferred embodiment of the

present: invention, there is provided a hospital bed

comprising a base, a patient support mounted above the

base, castors mounted around the base and including at

i

least one plunger t¥pe castor having neutral, brake and
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Steer modes, and a linkage for selectively positioning
the plunger type castor in each of the neutral, brake and
steer modes.

It is contemplated that the linkage comprise a
shaft mounted transversely of and for rotation with

respect to the base; a rocker arm pivotally mounted to
the base and having first and second ends, the first end
being adapted to actuate the spindle of the plunger type
castor, a link having first and second ends, the first
link end being connected to the second rocker arm end and
meang operably assocliated with the shaft.and the second
link end for transferring force between the second link
end and the shaft whereby upon selective rotation of the

shaft the link pivots the rocker arm to selectively

position the plunger type castor in the neutral, brake

and steer modes.

The operably associated means preferably
comprises a cam mounted on the shaft, and a cam follower
mounted on the second link end for cooperation with the
cam. In its preferred form, the cam is a crank on the

shaft and the cam follower is a plate mounted on the

second link end having a notch adapted to receive therein

the crank.

A further aspect of the invention is the
provision in the linkage of means resisting rotation of
the shaft when the shaft is in respective angqular
positions corresponding to ﬁhe neutral, brake and steer

modes of the plunger type castor. The means resisting
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rotation preferably takes the form of a housing having a
shaft bore therethrough for rotatably supporting the
shaft, a plunger slidably mounted in the housing and
spring biased toward so as to project into the shaft
bore, and a plurality of recesses around the

circumference of the shaft, with each of the recesses

corresponding to one of the neutral, brake and steer

modes of the plunger type castor.

The invention further contemplates the
provision of a pedal on the shaft for foot actuation of

the shaft in first and second directions for saelectively

positioning the plunger type castor in the neutral, brake

and ssteer modes,

Another aspect of the present invention is
predicated upon the linkage of the present invention

being operable to actuate a plunger type castor having

simply neutral and brake modes.

The present invention provides numercus

advantages. First, the linkage is provided for use with
a plunger type castor which eliminates the need for a
cable type assembly with which to actuate the castor.
This greatly reduces the number of parts required for

manufacturing a hospital bed, thus reducing the cost. In

addition, the need to continually adjust the cable

tension is eliminated, thus providing further savings in

malntenance time and cost. And, the inherent slop in a
cable assembly is thereby obviated. Further, as the

linkage has been provided which allows a hospital bed
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employilng a cable system to actuate a plunger type castor
to be retrofitted with a direct drive linkage mechanism.

These and other objects and advantages of the
present invention will become more readily apparent
during the following detailed description taken in

conjunction with the drawings herein, in which:

Brief Description of the Drawinga

Fig. 1 is a perspective view of a birthing bed
enmploying the present invention:

Fig. 2 is a perspective view, partially
exXploded and partially broken away, of the base of the
bed of Fig. 1 illustrating the castor actuating linkage
of the present invention;

Fig. 3 is a perspectivé view, exploded and
greatly enlarged, of the cam and cam follower of the
linkage of Fig. 2;

Fig. 4 is a side elevational view, in partial
cross-section, of the castor and linkage of Fig. 2 with

the castor in the neutral nmode;

Fig. 5 is a view similar to Fig. 4 but with the

castor in the steer mede;

Fig. 6 is a view similar to Figs. 4 and 5 but

with the castor in the brake mode;

Fig. 7 is a view taken along line 7-7 of Fig, 2

l1llustrating a detent mechanism for use in conjunction

with the linkage of the present invention; and
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Fig. 8 is a view taken along line 8-8 of Fig. 2
further illustrating the detent mechanism for use in
conjunction with the linkage of the present invention.
Detajiled Deseription of the Tnvention
A hospital bhesd and specifically a birthing bed
10 is shown in Fig. 1. It has a base 11 with castors

12a-d providing a rolling support. An intermediate frame

15 is supported on the base 11 by a parallelogram linkage

16. A main frame 18 is pivotally connected to the
intermediate frame 15 by means not shown.

A head panel 21, seat panel 22 and foot rest 23
are nounted on the main frame 18 and form a deck. A
mattress 24 covers panels 21, 22 and 23. The head panel
21 is pivotally mounted on the main frame by means not
shown so that it can be pivoted into an upwardly inclined
position, shown in Fig. 1. The footrest 23 is mounted to

the intermediate frame 15 by means not shown. A pair of

side guards 25, 25 are mounted on either side of the head
panel 21.

Referring to Fig. 2, base 11 has a transverse
beam 35 interconnecting a pair of longitudinal rails 36,
36. The beam 35 1s a primary structural element tying
the longitudinal rails 36, 36 together to form the base

1l1l.

Each of the castors 12a-d is mounted within a

socket on each end of each rail 36, such as that one
shown at 40. An end cap 41 covers the socket 40.

Castors 12b and 124 are ¢onventional swivel castors,
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while castor 12a is that type of castor kKnown as a
"Pplunger" type castor having "neutral®™, "brake" and
"steer" functions, while castor 12¢ is also a plunger
type castor having only the aforementioned neutral and
brake modes or functions. The neutral, brake and steer
functions will be described subsequently in more detail.
It will be appreciated that bed 10 could be provided with

more than one neutral/brake castor and/or more than one
neutral /brake/staecr castor. However, ordinarily the bed
10 is provided with just one neutral/brake castor and
with just one neutral/brake/steer castor. It will of
course be appreciated that the neutral/brake/steer castor
could ba placed at 12¢, and the neutral/brake castor at
12a, without departing from the spirit or scope of the
present invention, Further, it is known to usé the term
"brake castor" interchangeably with the term
"neutral/brake castor", as well as to use the term
"brake/steer castor" interchangeably with the term

"neutral/brake/steer castor."

A linkage 45 is mounted within the base 11 and

ls operable to selectively position the

neutral /brake/steer castor 12a in its neutral, brake and
steer modes, and the neutral/brake castor 12¢ in its
heutral and brake modes. More particularly, the linkage

45 comprises a two-piece shaft 46 made up of shaft halves

46a and 46b. The outwardmost end of shaft half 46a is
rotatably supported in a bracket 47 mounted within one of

the longitudinal rails 36. Outboard of the bracket 36
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the shaft includes a cam 48 mounted thereon, which takes
the form of a crank 49 offset from and secured to shafrft
half 46a with a pair of spacer bars 50, 50. A pedal

lever 51 is connected to the outboardmost end of the

be subsequently described in more detail.

Referring now to Figs. 2=6, neutral/brake/steer
castor l2a is shown in Cross-section so that the
operation of the linkage 46 used to move the castor 12a
to its neutral, brake and steer modes may be visualized.
The linkage 45 further inceludes a link 55. Link 55 has
connected to one end a plate 56 with fasténers 57. Plate
56 includes a notch 58 therein which, when assembled,
cooperates with crank 49 of shaft half 46a, the ocperation
of which will be more fully described below. The other
end of link 5% has pivotally connected thereto at 60 a
second end 61b of a rocker arm 61. Rocker arm 61 is
plvoted to the horizontal rail 36 at a point near the end
of the rail 36. The rocker arm 61 includes an adjusting
SCrew 63 threaded into a first rocker arm end 6la for
contacting the adjusting sorew 64 of plunger 65 of the

neutral/brake/steer castor 12a,

to plunger housing 66 via a bearing 68. Plunger 65 is
spring loaded upwardly by compression spring 69. On the

lower end of the spindle &5 1s a bevel gear 70. Bevel



5 plunger 65 in the position shown in Fig. 4, the castor

122 is said to be

the spindle housing 66, Neutral/brake/steer castor 12a

(or simply "brake/steer castor") is of the type

Casters International, Inc., 20
West Stow Rcad, Marlton, New Jer

372KR19K150BZ98.

10 manufactured by Rhombus

Sey 08053 having Part No.

Referring now to Fig. 2, upon depressing pedal

53 downwardly, the adjusting screw 63 of rocker arm 61 is

15 pivoted upwardly, thereby allowing the compression Spring

69 of neutral/brake/steer castor l2a to force the spindle

65 upwardly. In doing so, rib 70a on the upperside of

the bevel gear 70 is Captured in a slot 80 in plate 81

thereby swively fixing wheel Yoke 67 relative to spindle

<0 65. This is said to be the steer mode of the castor in

that the castor whee} 1s, at this point, not free to

swivel, but rather the Yoke €7 is fixed relative to

Plunger housing 66, the axis of rotation of the castor

wheel itself being maintained perpendicular to the

25 longitudinal axis of the bed thereby allowing a care

provider to push the bed 10 in a straight line down a

hallway without the bped drifting Lo either side.

In depressing pedal 53 downwardly to place the
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castor 12a in the steer position, it will be appreciated
that crank 49 moves in the direction of the castor l2a.
Link 52 sinply follows, as the upward force of
compression spring 69 acting upon the spindle 65 causes
clockwise rotation of the crank 6% which pulls link 55
toward the castor 12a at the connection 60. Depressing
pedal 52 downwardly returns the castor 12a to its neutral
mode, that is the mode wherein the castor wheel yoke 67
is free to swivel relative to the spindle, Duriné this
motion, crank 49 cams plate 56 away from the castor 12a,

and in doing so rotates the rocker arm 61 <ounter
clockwise as by the force supplied at 60, Rocker arm
adjusting screw 63 acting upon plungér adjusting screw 64
forces the plunger 65 downwardly until rib 70a on the
bevel gear 70 clears the slot 80 in plate 81, at which
time the yoke 67 is free to swivel about the plunger
housing 66.

Referring now to Fig, 6, depressing pedal 52
beyond the horizontal position causes the castor 12a to
be placed in its brake mode. Downward motion of pedal 53
causes crank 49 to cam plate 56 further away from the
castor 12a, thereby pulling the link 55 therewith and
further rotating the rocker arm 61 in the counter
clockwise direction. Rocker arm adjusting screw 63
forces plunger 65 further downwardly until the bevel gear
70 contacts tooth 71 on the brake pad lever arm 72,
forcing the lever arm 72 downwardly such that the brake

pad 75 contacts the castor wheel surface 85. Depressing



10

15

20

29

2120312
-] 3
pedal 53 to return pedal lever 51 to a horizontal
attitude causes rocker arm 61 to pivot clockwise, thereby
allowing compression spring 69 to forece spindle §5
upwardly thereby moving the bevel gear 70 out of contact

with the tooth 71 and brake pad lever arm 72.

Referring now back to Fig. 2, and with like

numbers representing like components, it will be seen
that shaft half 46b similarly ineludes a cam 48 in the
form of an.offset crank 49 joined teo shaft half 46b with
a pair of bars 50, 50, except that the crank 49 on shaft

half 46b is located at 12 o’clock, whereas the crank 49
on the shaft half 46a is located at 6 o’clock. A plate
56 with notch 58 therein is secured to a link 55 with
fasteners 57. Link 55 is pivotally connected to a rocker
arm 61 at 60, which rocker arm is pivotally connected to
longitudinal rail 36 at 62, and includes an adjusting
screw 63. The neutral/brake castor 12¢ is moved into and
out. of its neutral and brake modes the same as is the
neutral/brake/steer castor 12a, the only difference being
that the castor 12c¢ includes no "steer" mode; that is to

say that when the spindle 65 of the castor 12¢ is in its

upwardmost position (as is shown in Fig. 5), wheel yoke

67 18 still free to swivel with respect to plunger

housing 66, the brake castor 12c¢ including no plate 81
with slot 80 therein in which to capture rib 70 on the
upperside of the bevel gear 70 in order to prohibit

swiveling of wheel yoke 67 relative to spindle 65.

Neutral/brake castor 12c¢ (or sinmply "brake castor") is of
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the type manufactured by Rhombus Castors International,
Inc., 20 West sStow Road, Marlton, New Jersey 08053 having
Part No, 372K19K150BZ98.
Referring now to Figs. 2, 7 and 8, there is
5 1llustrated a detent mechanism 90 for maintaining shaft

36 in the three respective angular positions which
correspond the neutral, brake and steer modes of castor
12a (and the neutral and brake modes of castor 12c). A
block 91 is secured to access plate 92 with fasteners 93,

10 the access plate 92 itself being removable from the lower
Side 35a of the transverse beam 35 via fasteners 94.

Block 91 includes a bore 85 therethrough which rotatably

supports a spindle 96 which has end bores 96a and 96b

which receive the inboardmost ends of shaft halves 46a,
15 46éb, respectively, which are secured therein with pins

27. Block 91 further houses a plunger 98 which is sSpring
loaded toward bore 95 with a conmpression spring 929,
Plunger 98 includes a plunger tip 100 which cobperates
with three similarly shaped notches 101, 102 and 103 in

20  the spindle 96. Each of the notches 101, 102 and 103

corresponds to a respective pedal lever 51 position which

Wil soppwilds Ly Ll lieunlial, Lrake 45Q sSTeer modes or ne

neutral /brake/steer castor 12a and the neutral and brake

modes of the neutral/brake castor 12¢c, the centermost
25 notch 102 corresponding to the neutral mode, the notch

103 corresponding to the steer mode, and the notch 102

corresponding to the brake mode.
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The block 91 includes a V~-shaped notch 105

therein having sides 1053 and 105b which serve as stops
for a transverse Pin 106 pressed into the spindle 96.
In the use of the present invention, pedal
lever 51 will normally be positioned in a horizontal

attitude thus placing neutral/brake/steer castor l2a, as

well an neutral/brake Cantexr 12¢, in theixr respactive
neutral positions (Fig. 4) thus allowing the wheel yokes
67 to swivel freely relative to thelr respective spindle
housings 66. The pedal lever 51 is maintained in a
horizontal attitude by compression Spring 99 which forces
plunger 98 into the centermost notch 102 in the spindle

96.

Pressing pedal 53 downwardly causes each rocker
arm 61 to rotate away from plunger 65, compressing spring
69 in each of the castors 1l2a, 12¢ forcing the plunger 65
upwardly. As castor 12a is a neutral /brake/steer castor,
the rib 70a of bevel gear 70 is caught in the slot 80 of
plate 81 thereby locking and preventing the wheel yoke 67

from swiveling relative to the spindle housing 66.

Castor l2c, being simply a neutral/brake castor, still

continues to swivel freely. Pedal lever 51 is maintained

ls prevented by Pin 106 being limited in movement by

notech 105 in block 91.

TO take the bed 10 mut of itse steer mmds and to
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for example, park the bed 10, pedal 52 is depressed
through the middle position (horizontal attitude of brake
lever 51) to the brake position (Fig. 6). Rocker arm 61
forces the plunger 65 downwardly until the bevel gear 70
contacts tooth 71 and brake pedal lever arm 72, forcing
the brake pad 74 into contact with the wheel surface 85

thereby preventing the castor wheel from rotating. Pedal

lever 51 is maintained in this attitude by the plunger 98
residing in the notch 101. Further, over travel of the
pedal lever 51 and shaft 46 and spindle 96 is prevented
by pin 106 being limited in movement by notch 105 in
block 91,

Those skilled in the art will readily recognize
numerous adaptations and modifications which c¢an be made
to the present invention which will result in an improved
hospital bed castor control mechanism, vet all of which
will fall within the spirit and scope of the present
invention as defined in the following clains.
Accordingly, the invention is to be limited only by the
scopa of the following claims and their equivalents.

What 1is claimed is:
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1. A hospital bed comprising:
a base;
a patient support mounted above said base;
castors mounted around said base and including
at least one plunger type castor having neutral, brake
and steer modes; and
a linkage for selectively positioning said
plunger Lype eactor in «aid neutral, brake and steerx

modes.,
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2. - The hospital bed of claim 1 wherein said
linkage comprises:

a shaft mounted transversely of and for
rotation with respect to said base:;

a rocker arm pivotally mounted to said base and
having first and second ends, said first end being
adapted to actuate said plunger type castor;

a link having first and second ends, said first
link end being connected to said second rocker arm end;
and

means operably associated with said shaft and
sald second link end for transferring force between said
second link and said shaft:

whereby upon selective rotation of said shaft
85aiqa link plvols sald Ltuvher aiw to selectively pooition

said one plunger type castor in said neutral, brake and

steer modes,

3. The hospital bed of claim 2 wherein said

operably assocliated means comprises:
a cam mounted on said shaft; and

a cam follower mounted on said second link end

for cooperation with said cam.

4. The hospital bed of claim 3 wherein said cam is
a crank on said shaft and said cam follower is a plate

mounted on said second link end having a notch adapted to

receive therein said crank.
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5. The hospital bed of claim 4 wherein said
linkage further includes means resisting rotation of said
shaft when said shaft is in respective angular positions

corresponding to said neutral, brake and steer modes.

6. The hospital bed of claim 5 wherein said means
resistinq rotation of said shaft comprises:

a housing having a shaft bore therethrough
rotatably supporting said shaft;

5 a plunger slidably mounted in said housing and
spring biased forward so as to project into said shaft
bore; and

a plurality of recesses around the
circunference of saild shaft, each of said recesses

10 corresponding to one of said neutral, brake and steer

modes.

7. The hospital bed of claim 6 further including a
pedal on said shaft for foot actuation of said shaft in

first and second directions.



8. For a hospital bed having a base and castors

mounted around the base including at least one plunger

type castor having neutral, brake and steer modes, a

linkage for selectively positioning the plunger type

> castor in the neutral, brake ang Steer modes comprising:

a shaft adapted to be mountead transversely of

and for rotation with respect to the base:;

8 rocker arm adapted to be pivotally mounted to

the base and having first and second ends, sald first end

10 being adapted to dctuate the plunger type castor;

a link having first and second ends, said first

link end being connected to sald second rocker arm end:

and

means operably associated with said shaft and

15 said sacond link end for transferring force between said

second link end and said shaft;

whereby upon selective rotation of said shaft

Ssaid link pivots said rocker arm to salectively position

the plunger type castor in the neutral, brake and steer

20 modes.
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9,

The linkage of claim 8 wherein said operably

assoclrated means comprises:

d cam mounted on sald shaft: ang

A cam follower mounted on said Second link end

5 for cooperation with said can.

10. The linkage of claim 9 wherein said cam is »

Crank on said shaft ang sald cam follower is a plate

mounted on

11, including means

resisting rotation of 8ald shaft when said shaft js
respective angular

in
positions Corresponding to the
neutral, braka and steer modes.

12. The linkage of claim 11 wherein said means

resisting rotation of

shaft bore tharethrough
rotatably supporting said shaft;

5 a plunger slidably mounted in said housing and
spring biasad forwarg S0 as to project into sajg shaft
bore; and

4 plurality of recesses around the
circumference of Said shaft, each of said recesses
10



2120312

—22.—
13. The linkage of claim 12 further including a

pedal on said shaft for foot actuation of said shaft in

first and second directions.



14,

castors mounted around said base andg including

> at least one plunger type castor having neutral and brake

modes; and
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15, The hospital bed of claim 14 wherein said

linkage comprises:

a shaft mounted transversely of and for

rotation with respect to said base:

a rocker arm pivotally mounted to said base and

having first and second ends, said first end being

adapted to actuate said plunger type castar;

a link having first and second ends, said first

link end being connected to said second rocker
10 and

arm end;

neans operably associated with said shaft and

said second link end for transferring force between said

second link and said shaft:

whereby upon selective rotation of sald shaft

15 said link pivots said rocker arm to selectively position

16, The hospital bed of claim 15 wherein said

operably associated means comprises:

20 a cam mounted on said shaft; and

a cam follower mounted on sald second link and

for cooperation with said cam.

17. The hospital bed of claim 14 wherein said cam

is a Crauk un sald sharc ang sald cam follower is a plate

mounted on said second link end having a notch adapted to

recéive therein said c¢rank.
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18. The hospital bed of claim 17 wherein said
linkage further includes means resisting rotation of said

shaft when said shaft is in respective angular positions

corresponding to said neutral and brake modes.

19. The hospital bed of claim 18 wherein said means

resisting rotation of said shaft comprises:

a housing having a shaft bore therethrough

)

rotatably supporting said shaft;

a plunger slidably mounted in said housing and
spring biased forward so as to project into said shaft
bore; and

a plurality of recesses around the

circumference of sald shaft, each of salid recesses

corresponding to one of said neutral and brake modes.

20. The hospital bhed of claim 19 further including

a pedal on said shaft for foot actuation of said shaft in

first and second directions.
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21. For a hospital bed having a base and castors
mounted around the base including at least one plunger
type castor having neutral and brake modes, a linkage for
selectively positioning the plunger type castor in the

neutral and brake modes comprising:

a shaft adapted to be mounted transversely of

and for rotation with respect to the base;

@ rocker arm adapted to be pivotally mounted to
the base and having first and second ends, said first eﬁd
being adapted to actuate the plunger type castor;

a link having first and second ends, said first

link end being connected to said second rocker arm end;

and

neans operably associated with said shaft and
sald second link end for transferring force between said

second link end and said shaft;

whereby upon selective rotation of said shaft
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22, The linkage of claim 21 wherein the operably

asgsociated means comprises:

4 cam mounted on said shaft:; and

a cam.fcllower mounted on said secopnd link

for cooperation with said cam.

end
5

23, The linkage of claim <2 wWherein said

crank on said shaft and said cam

cam is a

follower is a plate

mounted on said second 1link end having a notch adapted to

receive therein said crank.

24, The linkage of claim 23 further including means

resisting rotation of said shaft when sald shaft is in

respective angular positions Corresponding to the neutral

and brake modes.

25. The linkage of claim 24 wherein said means resisting

rotation of said shaft comprises:

4 housing having a shaft bore therethrough

rotatably Supporting said shaft;

a plunger

Spring biaseqd

slidably mounted in saig housing and

forward so as to project into said shaft
bore; and

r each of said recesses

10 corresponding to one of the neutral and brake modes.



.....28_

26. The linkage of claim 25 further including a

pedal on said shaft for foot actuation of said shaft in

first and second directions.
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