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(54) Push-to-release cable operating
apparatus

(57) A pawl and ratchet arrangement (22, 12)
maintains an operating lever (4) in a
cable-tensioning position. The pawl (22} is
bifurcated to define a pair of pawl tips (22a,
22b), the pawl being pivotable in opposite
directions for effecting alternate engagement
of the pawl tips with the ratchet (12). The
pawl (22) contains a slot (26) that receives the
pawl pivot pin (24) and which permits lateral
movement of the paw! between a pair of end
positions to which it is alternately biased by an
overcenter spring arrangement (36). A cam
arrangement (22d, 38) serves to effect lateral
displacement and pivotal movement of the
pawl (22) when the operating lever (4) is
pivoted from the released position toward a
cable tentioning position. When the operating
lever is locked in a cable-tensioning position
by the pawl and ratchet arrangement, further
movement of the lever in the cable-tensioning

DIRECTION OF
SPRING FORCE

PAWL ROTATION

direction causes release of the pawl from the
ratchet, permitting further cable-tensioning or

. N BRAKE
release. According to a modification, a

PARKING
MEANS 1™ 20

manually operable release rod (154, Figs.
8-10) may be provided for releasing the pawl
from the ratchet.

FIG. 2

At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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PUSH-TO-RELEASE CABLE OPERATING APPARATUS

BRIEF DESCRIPTION OF THE PRIOR ART

Push—to—reI%Fse controls for vehicle parking
brakes and the like are well known in the patented
prior art, as evidenced, for example, by the prior
patents to Koskela No. 2,940,334, McKenzie No.
3,003,365, Ellis No. 3,273,418 and Yasiro No.
3,511,107, among others. As is known in such
parking brake controls, the brake may be released
from a cable-tensioning locked condition merely by
tapping or applying force to the brake-applying
nedal.

It is also known in the ratchet and pawl art --
as evidenced by the German patent No. 155,341, for
example -- to provide a bifurcated pivotally mounted
pawl having a pair of pawl teeth that alternately
cooperate with a ratchet, and the French patent No.
963,729 discloses a pawl that is biased by over-
center toggle spring means between a first position
in which the pawl tip engages the ratchet, and a
second position against a stop in which the pawl tip
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is disengaged from the ratchet.

The Vogelsang patent No. 3,391,907 broadly
teaches the use of cam and follower means for
controlling pawl operation, and the Hybarger et al
patent No. 3,648,541 broadly teaches an emergency
brake arrangement in which the pawl comprises a
toggle, and a cam force is employed in the release
structure to minimize the force required to release
the locked pawl. The Marx patent No. 3,929,033
teaches a vehicle parking brake control including
resilient bumpers for cushioning and stopping the
return of the foot pedal and for receiving the
impact of the released pawl.

The present invention was developed to provide
an improved positive-acting relatively economical
parking brake cable control apparatus of the pawl
and ratchet type that is easily manufactured and
assembled, and is of durable long-lived

construction.

SUMMARY OF THE INVENTION
Accordingly, a primary object of the present

invention is to provide a manually or foot-operated
control mechanism for parking brakes or the like
including a lever arm that is pivotally connected
with a suitable mounting means and is provided with
a mechanical means for locking and releasing cable
load or tension.

Another object of the invention is to provide a
parking brake control with the capability of

initiating release of the cable tension by means of
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reapplying, through the lever arm, a force equal to
the original input force.

A further object of the invention is to provide
a parking brake control that allows the operator to
continue to apply additional cable tension after the
control has already been applied, regardless of its
position without first returning the lever to the
OFF or released position.

Still another object of this invention is to
provide a control that can be modulated without the
use of a remote release handle, lever, or similar
mechanism. Therefore, the operator is allowed to
complete the parking brake control by applying or
relieving the load with his foot.

Another object of the present invention is to
eliminate the high energy shock, known as "slam
off", that is normally applied to the control when
the cable tension is released.

Another object of this invention is to minimize
the amount of lost cable travel due to linear move-
ment of the pawl, by the use of a toggle spring to
reverse the reaction movement about the pawl pivot.

According to another object of the invention,
manually operable release rod means are provided for
releasing the locking pawl from its ratchet, so that
for vehicles provided with manual transmissions, the
operator is free to operate the accelerator and
clutch pedal simultaneously. Thus, when release is
needed, it may be obtained manually by use of the
operator's hand.

An additional object of this invention is to
provide a more cost effective parking brake control
by reducing the number of parts as compared to a

standard control mechanism.
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According to the present invention, the pawl
and ratchet means for locking the operating lever in
a cable-tensioning position includes a pawl that is
is bifurcated to define a pair of pawl tips that are
alternately engaged with the ratchet teeth. The
pawl is also provided with a slot that permits
lateral displacement of the pawl relative to its
pivot pin between a pair of end positions, thereby
to operate overcenter spring biasing means, whereby
when the pawl is in one end position, it is pivot-
ally biaéed in one direction, and when in the other
end position it is pivotally biased in the opposite
direction. Cam means are provided for laterally
displacing the pawl to trip the overcenter spring
means when the operating lever is initially
displaced from its off or cable-released condition.
Consequently, when the operating lever is in a
cable-tensioning pawl-locked position, the pawl is
released from the ratchet upon further movement of
the operating lever in the cable-~tensioning
direction, whereupon the lever may either be
released for return to its initial cable released
position, or may be pivoted further in the

cable-tensioning direction.

BRIEF DESCRIPTION OF THE DRAWINGS
Other objects and advantages of the invention
will become apparent from a study of the following

specification, when viewed in the light of the
accompanying drawings, in which:

Fig. 1 is an exploded view of the cable
operating apparatus of the present invention;
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Fig. 2 is a detailed view of the pawl and
ratchet means taken along line 2-2 of Fig. 1, with
the operating lever in its fully released position
and with the first pawl tip of the bifurcated pawl
in engagement with the ratchet:

Fig. 3 is a figure illustrating the opefation
of the apparatus of Fig. 2 when an operating force
is initially applied to the operating lever;

Fig. 4 illustrates the tripping of the
overcenter spring means upon further application of
force to the operating lever;

Fig. 5 illustrates the pawl being pivoted upon
further application of force to the operating lever
to cause the second pawl tip to engage the ratchet;

Fig. 6 illustrates the pawl in the locked
cable-tensioning condition when the operating force
is removed from the operating lever;

Fig. 7 is a detailed sectional view of the
pivot pin relative to which the pawl is both
pivotally and laterally displaceable;

Fig. 8 is a modification of the apparatus of
Fig. 1, illustrated, from the drivers side, in the
rest position and provided with a manually-operable
auxiliary release lever;

Fig. 9 is a detailed schematic view, with
certain parts removed for clarity, of the apparatus
of Fig. 8 when in the locked condition, and with the
auxiliary lever withdrawn to a position in initial
contact with the pawl; and

Fig. 10 illustrates the condition in which the
auxiliary lever has been further withdrawn to
release the pawl from its associated ratchet, and

with the control in its disengaged condition.
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DETAILED DESCRIPTION

Referring now and more particularly to Figs.
1-3, the illustrated parking brake control apparatus
includes a mounting bracket 2 that is adapted to be
secured to the chassis of a motor vehicle., Pivotal-
ly connected intermediate its ends with the mounting
bracket is an operating lever 4 that contains an
opening 4a for receiving an annular bushing 6
through which a pivot pin 8 extends for insertion
within a corresponding opening 2a contained in the
mounting bracket. At one end, the operating lever
is provided with the conventional foot pad operator
10, and at the other end the operating lever has a
plate-like extension 4b to which is bolted the
ratchet 12 by suitable bolt means (not shown). Also
connected with the plate-like extension 4b by pivot
pin 14 is a pivotally movable clevis member 16 to
which is connected one end of the cable 18 that
extends to the parking brake means 20. Associated
with the ratchet 12 is a pawl member 22 that is
bifurcated to define a pair of pawl tips 22a and
22b. The pawl is connected for pivotal movement
relative to the mounting bracket 2 by means of a
pawl pivot pin 24 that extends through an oversize
slot 26 contained in the pawl 22, and concentrically
through an annular spacer member 28 for insertion
within a corresponding opening 30 contained in the
mounting bracket 2. As shown in greater detail in
Fig. 3, the pawl pivot pin 24 includes a first
cylindrical portion 24a of a relatively small
diameter corresponding with the inner diameter of

the annular spacer member 28, a second stepped
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portion 24b of a larger diameter that is seated on
the spacer member 28, and a stepped third portion
24c that retains the pawl 22 in the same plane as
the ratchet 12. The pawl pivot pin 24 includes
swaged end portions 244 and 24e that retain the pawl
pivot pin 24 between the mounting bracket 2 and the
housing cover member 34. Arranged in the space
between the pawl 22 and the mounting bracket 2 is a
helical torsion-type toggle spring 36 having at
opposite ends leg portions 36a and 36b that extend
through corresponding openings 2b and 22c contained
in the mounting bracket 2 and the pawl 22, respec-
tively.

Provided on the pawl on the inner surface of
the pawl tip 22a is a cam surface 22d that is
arranged for cooperation with a stationary cam
follower member 38 that extends between the housing
mounting bracket 2 and the housing cover member 34.

Resilient pad 40 on the mounting bracket
cushions the operating lever when returned to the

released or off position,

OPERATION

Assume that the operating lever 10 is in the
released or off position of Fig. 2, wherein the
parking brake cable 18 is in an untensioned
condition, and the parking means 20 is released.
Since the end portions of the helical toggle spring
36 are biased apart, pawl 22 is biased in the
counterclockwise direction relative to the pawl
pivot pin 24, thereby to effect engagement between
pawl tip 22a and the ratchet teeth 12a.
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To apply tension to the parking brake cable 18
and thereby operate the parking brake means 20, the
operator applies a force F to the foot pad 10 of the
operating lever 4, thereby to pivot the operating
lever 4 and the ratchet 12 in the clockwise
direction. Owing to the engagement between pawl tip
22a and the ratchet teeth 12a, the pawl 22 is
shifted to the right relative to the pawl pivot pin
24, thereby to displace the end portions 36b of the
toggle spring 36 relative to the stationary end
portion 36a, whereby the spring 36 is pivoted in the
counterclockwise direction about end portion 36a
toward its overcenter toggle position. When the
toggle spring end portion 36b is displaced to the
right beyond the overcenter position relative to the
spring end portion 36a, the toggle spring 36 expands
and is pivoted further toward the overcenter
position illustrated in Fig. 5, whereupon the pawl
22 is now biased in the clockwise direction about
its pivot axis 24. Owing to the cooperation between
the stationary cam follower 38 and the cam surface
32d on the pawl 22, the pawl is pivoted in the
clockwise direction to disengage pawl tip 22a from
the ratchet teeth 12a. As shown in Fig. 6, the
toggle spring 36b produces continued pivotal
movement of the pawl in the clockwise direction
until the second pawl tip 22b engages the ratchet
teeth 12a. At this time, the pawl 22 will have been
shifted to its second end position relative to the
pawl slot 26. The operator continues to apply
parking-brake-applying force F to foot pedal 10
until the desired cable tensioning is produced,
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whereupon the operator removes the force F from the
parking brake pedal 10. Owing to the tensioning of
the parking brake cable as well as the engagement
between the second pawl tip 22b and the ratchet
teeth 12a, the parking brake lever 4 and the ratchet
12 are pivoted slightly in the counterclockwise
direction to displace pawl 22 to the left relative
to the pawl pivot pin 24, whereupon the pawl pivot
pin 24 is again in the first end position relative
to the pawl slot 26. During this lateral movement
of the pawl from its second end position of Fig. 6
toward the first end position of Figs. 2 and 7, the
toggle spring 36 is displaced to its toggled over-
center position illustrated in Fig. 7, thereby
having the stored potential to pivotally bias the
pawl in the counterclockwise direction relative to
the pawl pivot pin 24, The parking brake control
means is now locked in its cable-tensioning position
illustrated in Fig. 7.

Assuming now that the operator desires to
release the parking brake control apparatus, he
merely again applies sufficient force F to the
operating lever foot pad 10 to effect clockwise
movement of the operating lever 4 and the ratchet 12
to effect lateral displacement of the pawl to the
right relative to pawl pivot pin 24, whereupon the
pawl is displaced toward its second end position.
Owing to the biasing force of the toggle spring 36,
the pawl is rotated in the counterclockwise
direction to disengage the pawl tip 22b from the
ratchet teeth 12a. The pawl continues to pivot in
the counterclockwise direction until pawl tip 22a

engages the ratchet teeth 12a. Owing to the
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configuration of the ratchet tip 22a, as the
operator removes pressure from the parking brake
foot pad 10, the tension in the cable 18 is relieved
and the operating lever 4 and ratchet 12 are
returned to the initial released or off position of
Fig. 2. '

Of course, in the event that the apparatus were
to be in the brake~engaged cable-tensioning
condition of Fig. 7, the system is designed such
that the operator may reapply the control from any
point at which the mechanism has been locked by
simply reapplying load to the foot pedal pad 10.
Thus, upon the application of force to the operator
lever 4 to displace ratchet 12 slightly in the
clockwise direction, the pawl is released so that
the toggle spring 36 biases the pawl in the
counterclockwise direction, thereby to disengage the
pawl tip 22b from the ratchet teeth 12a. Owing to
the biasing force of toggle spring 36, the pawl is
pivoted in the counterclockwise direction toward the
initial position of Fig. 2, whereupon owing to the
tension in the cable 18, the ratchet and lever arm
will be pivoted in the counterclockwise direction
toward the released or off condition of Fig. 2. 1In
the event that the operator continues to apply force
to the pedal arm 4, the action of the pawl will be
repeated as shown in Figs. 4-7.

Referring now to the modification of Figs. 8-10
(wherein like parts have been identified with the
prefix 100), a manually operable lever 150 is
provided that is pivotally connected at one end by
pivot pin 150 to the cover 134 between the housing
102 and the cover for releasing the pawl 122 from
ratchet 112. A release rod 154 is mounted inter-
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mediate its ends for axial sliding travel in an
opening contained in housing flange 102c, said
release rod having at one end a pull handle 156 and
being pivotally connected at its other end by pivot
pin 158 with the other end of the release lever 150.
Compression coil spring 160 is mounted concentri-
cally on pull rod 154 between release lever 150 and
the housing flange 102, thereby to bias release
lever 150 in the clockwise direction about pivot pin
154,

In accordance with a characterizing feature of
this embodiment, the release lever 150 is provided
adjacent its pivot pin 154 with a laterally ex-
tending tab 150a that extends beneath a coplanar
extension 122e of the pawl 122. Thus, when handle
156 is pulled to pivot release lever 150 in the
counterclockwise direction about pivot 154 against
the restoring force of spring 160, the tab portion
150a is displaced upwardly into engagement with the
adjacent surface of pawl extension 122e, as shown in
Fig. 9, and upon further withdrawal of the release
rod 154, tab 150a causes pawl to be pivoted in the
counterclockwise direction about pivot pin 124,
thereby to disengage the pawl tooth 122a from
ratchet 112, as shown in Fig. 10. The apparatus is
now in the released condition, and the cable 118 is
free to return to a zero load condition.

While in accordance with the provisions of the
Patent Statutes the preferred forms and embodiments
have been illustrated and described, it is apparent
that various modifications might be made in the
apparatus. For example, it is within the scope of
this invention that various parts might be reversed,
such as the pawl and the ratchet, without deviating

from the disclosed invention.
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WHAT IS CLAIMED IS:
1. Cable operating means, comprising:

(a)
(b)

(c)

(d)

a mounting bracket member;

an operating lever member adapted for.

connection with one end of a cable, said

operating lever being pivotally connected
with said mounting bracket for pivotal
movement between cable-released and
cable-tensioning positions relative
thereto;

pawl and ratchet means for maintaining said

operating lever in said cable-tensioning

position, including:

(1) a ratchet connected with one of said
mounting bracket and operating lever
members;

(2) a bifurcated pawl having a pair of
pawl tips:

(3) means including a pivot pin connecting
said pawl for pivotal movement
relative to the other of said members
between first and second engaged
positions in which said pawl tips are
in engagement with said ratchet,
respectively; and

(4) means connecting said pawl for lateral
displacement between first and second
end positions relative to said pivot
pin;

overcenter spring means alternately

operable when said pawl is in said end
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(£)
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positions for pivotally biasing said pawl
in opposite directions relative to said
pivot pin toward said first and second
engaged positions, respectively, said
spring means normally having a first
overcenter condition pivotally biasing said
pawl in said first direction when said
operating lever is in the cable-released
position and the pawl is in said first end
position, thereby to effect engagement
between said first pawl tip and said
ratchet; and

cam means operable when said operating
lever is pivoted in the cable-tensioning
direction for releasing said first pawl tip
from said ratchet and for laterally
displacing said pawl toward its second end
position, thereby operating said overcenter
spring means to its second overcenter
condition to pivotally bias the pawl in the
other direction toward its second engaged
condition;

said pawl, upon release of said operating
lever in the cable-tensioning position and
with said second pawl tip in an engaged
condition, being laterally displaced toward
said first end position, whereby said
spring means is returned to said first
overcenter condition, thereby to lock the
ratchet and the operating lever in the

cable-tensioning position;
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(g) said pawl, upon further pivotal movement of
said operating lever in the cable-tension-
ing direction, being laterally shifted
toward said second end position, whereby
said pawl is pivoted by said spring means
to release said second pawl tip from said
ratchet.

2. Apparatus as defined in claim 1, wherein said
pivot pin is mounted on said mounting bracket, and
said ratchet is mounted on said operating lever,
said pawl containing a slot receiving said pivot
pin, thereby to define said pawl lateral displace-

ment connecting means.

3. Apparatus as defined in claim 2, wherein said
cam means comprises a cam surface arranged on said
pawl intermediate said pawl tips, and a stationary
cam follower secured to said mounting bracket for

engagement with said cam surface.

4. Apparatus as defined in claim 3, wherein said
overcenter spring means comprises a toggle spring

mounted between said pawl and said mounting bracket.

5. Apparatus as defined in claim 4, wherein said
toggle spring comprises a helical torsion spring
having at opposite ends a pair of eccentrically
arranged axially extending end portions that extend
in corresponding holes contained in said mounting
bracket and in said pawl, respectively.
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6. Apparatus as defined in claim 5, wherein said
pivot pin includes a first cylindrical portion of
relatively small first diameter adjacent said
mounting bracket, and a stepped second cylindrical
portion of relatively large second diameter adjacent
said first cylindrical portion, and further
including an annular spacer member mounted
concentrically on said first cylindrical portion,
said spacer member having an outer third diameter
greater than said second diameter, said pawl being
mounted for pivotal movement on said second
cylindrical portion and being partially supported by

said spacer member.

7. Apparatus as defined in claim 6, wherein said
pivot pin includes an enlarged head portion for
retaining said pawl on said second cylindrical
portion and in engagement with said spacer member.

8. Apparatus as defined in claim 7, and further
including a cover member cooperating with said
mounting bracket to protectively enclose said pawl

and ratchet means.

9. Apparatus as defined in claim 2, wherein said
operating lever comprises a two-armed lever
pivotally connected intermediate its ends with said
mounting bracket, one end of said lever being
connected with said ratchet, and further including
an operating pad connected with the other end of
said operating lever, the pivot axis of said
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operating lever being such that the distance between
the pivot pin and the operating pad is greater than
the distance between the pivot pin and the ratchet,
said operating lever being adapted for connection
with the cable adjacent the ratchet, thereby to
afford a mechanical advantage for tensioning the

cable.

10. Apparatus as defined in claim 1, and further
including manually operable release means for
pivoting said pawl in a direction to disengage said
first pawl tip from said ratchet.

11. Apparatus as defined in claim 10, wherein said
release means includes a release lever pivotally
connected with said housing, said release lever
including a lateral extension for pivoting said
pawl to release said first pawl tip from said
ratchet.

12. Apparatus as defined in claim 11, wherein said
release rod means includes a pull rod pivotally
connected at one end with said release lever, said
pull rod being guided intermediate its ends by said
housing and including at its other end a handle.

13. Apparatus as defined in claim 14, and further
including spring means biasing said release lever
toward a disengaged position relative to said pawl.

14. A cable operating apparatus substantially as

herein described with reference to the accompanying

drawings.
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