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Bsn ABSTRACT

A drum brake pnmarlly for a trailer, which gives nor-
‘mal braking torque in forward direction and low torque

In reverse. This is achieved by having a pivoted lever

- acting between the one ends of two shoes remote from
- the ends between which the brake actuator is located.
- The shoes act on the lever at different effective radii
- and the forces applied by the shoes to the lever hold it
- in a first position during forward rotation, thus allowing

normal braking torque, and a second position during

reverse rotation which allows the ends of the shoes

~acted on by the actuator to move apart thus allowing a

. limitation of the reverse braking torque by limiting the
| stmke of the actuator

S Claims, 4 Drawing Figures
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TORQUE LIMITATION DEVICE FOR A DRUM
| BRAKE S |

Matter enclosed in heavy brackets [ ] appears in the

I Re'._ 3‘1;100

¥

_ongmal patent but forms no part of this reissue specifica- :
- tion; matter printed in italics mdlcates the additlons made

by reissue,

BACKGROUND OF THE INVENTION

1. F1eld of the Invention o -
This invention relates to 1nternal expandmg drum
‘brakes partlcularly for use on trailers.

For a trailer it is desirable to make a brake operate SO

that the brakmg torque when the drum is rotating in one
direction 1s much lower than it is when the drum is
rotating in the other direction. For example, a trailer
. brake operated by an overrun mechanism will lock-up if

‘the trailer is reversed up a steep gradient. It is therefore
desirable to provide a trailer brake which will produce

B 19 connecting means, with the other ends of the shoes, the
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a low braking torque in reverse but full braking torque

when operated during forward movement. Such traller

| E - brakes are already known.

2. Descrlptlon of the Prior Art | .
. For example it is known to have compound shoes
each comprising an inner and an outer part which are

25

rrelatively movable, the inner parts being operated upon

by the actuator and the outer parts carrying the brake

linings. During forward rotation the shoes act normally
30

but during reverse rotation the outer parts are moved

relative to the inner parts by the reactive forces on the

~ linings and the effective diameter of the shoes is de-

- creased thus requlrlng a greater movement of the actua-
~ tor to obtain a given braking torque. = =

~ It'is also known to have a spring-loaded member

associated with one of the brake shoes and which moves

,

obtain said braking torque when the drum is rotating in

‘the one direction and; the torque limitation means being

arranged so that, with the drum rotating in either of said
directions and with the shoes in their operative posi-
tions, said reactive force generated by one of the shoes
acts to tend to reduce said clearance; characterised in
that the torque limitation means comprises a lever
mounted to pivot with respect to a fixed part of the
brake and being engaged, either directly or through

engagement of the lever with said shoe ends being at
different radit about the lever pivot for the two shoe

“ends, the lever being biased to a rest position which it

takes up when the shoes are in their inoperative posi- -
tions, whereas when the shoes are in their operative
positions said reactive forces (1) .hold the lever substan-
tially in its rest position when the drum is rotating in
said one direction and (2) pivot the lever to eliminate or
substantially eliminate the clearance when the drum is.
rotating in said opposite direction.} thereby producing a

lower torque between said drum and said shoes than when

said drum is rotating in said one direction so that, when the

drum is rotating in said opposite direction, a greater move- |

ment apart is required of said one ends of the shoes by said
actuator from the positions said ends occupy when the shoes
are in their inapemtive' positions to obtain a given braking

- torque than is required to obtain said braking torgue when

35

the drum is rotating in the one direction and the torque
limitation means being arranged so that, with the drum

rotating in either of said directions and with the shoes in

their operative positions, said reactive force generated by
one of the shoes acts to tend to reduce said clearance, the
torque limitation means comprising a lever pivotally

- mounted on one of said shoes adjacent to the other end

- against its spring loading during reverse movement to

prevent the shoe with which it is associated from pro-
'wdmg effectwe brakmg torque |

It is an object of the invention to prowde an -im-

proved brake which is particularly suitable for trailers

and which will give full braking torque in forward

thereof and being connected with the other end of the other
shoe, the lever having a fulcmm on a fixed part of the

 brake, the respective moment arms of the shoes about the
40 fulcrum of the lever differing from each other, the lever

- shoes are in their inoperative positions, whereas, when the

movement but will give a low torque in reverse due to

changes in the reactive forces of the shoes but which
may be operated to give full torque by a parking brake

strong sprmg loadmg
SUMMARY OF THE INVENTION

- According to the mventlon therefore, | prowde a 50

45
‘without the necessity of havmg to overcome very

drum brake comprising a drum, two shoes mounted

within the drum for movement between operative and

‘inoperative positions, spring means biasing the shoes to

- their inoperative positions, a shoe actuator interposed

between adjacent one ends of the two shoes, a shoe
abutment and torque limitation means arranged to pro-

33

vide a clearance having a predetermined value when -
- the shoes are in their operative positions and the drum is

rotating in one direction and to eliminate or substan-
tially to eliminate said clearance in response to the reac-

tive forces generated by the shoes due to their engage-
ment with the drum when the shoes are in their opera-

tive positions and the drum is rotatmg in the opposne |

“direction [whereby, when the drum is rotating in said

‘opposite direction, a greater movement apart is required

being biased to a rest position which it takes up when the

shoes are in their operative positions, said reactive forces (1)
hold the lever substantially in its rest position when the

drum is rotating in said one direction argd (2) pivot the lever
- t0 eliminate or substantially eliminate the clearance when
‘the drum is rotating in said opposite direction.

The shoes can be arranged to act respectively in a.
leading and trailing sense or the shoes may be arranged
as a duo-servo brake. | |

First and second brake Operatmg means may be pro-
vided for the brake together with disabling means

which is operable when the second operatmg means is
operated to prevent pivoting of the lever. In a trailer,
the first operating means would be the normal overrun
brake operating means and the second operating means
would be the parkmg brake. |

BRIEF DESCRIPTION OF THE DRAWING _
The invention will now be described in detail by way

- of example with reference to the accompanymg draw-
ings in which:

65

to said one ends of the shoes from the positions said ends

~ occupy when the shoes are in their 1n0peratwe positions

FIG.11s a hraklng force dlagram of a leadmg and

trailing shoe brake;
FIG. 2 is an elevation of the drum shoes and torque

~limitation means of a leading and trailing shoe brake

- to obtain a given braking torque than is required to .

constituting a first embodiment of the invention;
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3 .
- FIG. 3 is an elevation of the drum shoes and torque
Iimitation means of a leading and trailing shoe brake
constituting a second embodiment of the invention; and
FIG. 4 15 a diagram 1illustrating a duo-servo brake
constituting a third embodiment of the invention.

DESCRIPTION OF THE PREFERRED |
- EMBODIMENTS -

Referring first to FIG. 2, the brake comprises a float-
ing actuator 110 which engages between the one ends
111 and 112 of brake shoes 113 and 114 respectively.
The other ends of the shoes 113 and 114 are indicated at
115 and 116 and are associated with an abutment 117
- which is secured to the brake back plate 118. The ends
of the abutment are slotted, thus there is a first slot 119
in which is received the end 1135 of the shoe 113, the end
abutting the base of the slot. There i5 a slot 120 at the
other end of the abutment having 'a base 121 from
which, in the position of the shoes shown in FIG. 2, the
end 116 of the shoe 114 is spaced by a clearance 122.

A lever 123 1s pivoted to the shoe 113 about a pin 124
which provides a fixed pivot axis, the pin. 124 being
- substantially at the end 115.of the shoe. The lever is
provided with a rounded projection 125 which engages

the left hand end 126 of the abutment 117 outside the

slot 119. A strut 127 having bifurcated ends extends
between the shoe 114 and the lever 123. The brfurcated
end 128 of the strut straddles the lever 123 and is en-
gaged in a slot 129 thereof. Similarly, the bifurcated end

130 of the strut 127 straddles the web 131 of the shoe
- 114 and 1s received in a slot 132 thereof. A tension

'sprmg 133 has one end 134 engaged in an aperture 135

in the web 136 of the shoe 113 and the other end en-
gaged with a bracket 137 seeured to the r1ght hand end
of the abutment 117.

The brake shoes 113 and 114 are shown in FIG. 2'in
their inoperative positions. If the actuator 110 is' now
operated and the brake drum i1s turning in a forward
direction as indicated by the arrow F, the reactive force

due to engagement of the shoe 113 with the drum will

act on the lever 123 through the pin 124 and will tend to
pivot the lever about the zone of engagement of the
projection 125 of the lever with the end 126 of the
abutment thus tending to pivot the lever in a clockwise

direction. This force will be [magnified} modified by -

the lever 123 and transmitted along the strut 127 to the
shoe 114. Although the reactive force on the shoe 114
“will act along the strut 127 to the left to try and close up
the clearance 122, the [magnified] modified force from

the shoe 113 acting though the strut 127 overcomes the

reactive force of the shoe 114 and thus holds the end 116
of the shoe clear of the base 121 of the slot 120 thus
maintaining the clearance 122.

If, however, the drum now rotates in reverse as indi-
cated by the arrow R, the reactive force of the shoe 114
will act on the lever 123 via the strut 127 tending to
pivot the lever in an anti-clockwise direction about the
pivot 125, 126. The moment of the reactive force of the
shoe 113 about the pivot 125, 126 1s insufficient to over-
come the moment of the reactive force of the shoe 114
acting through the strut 127, and therefore the lever 123
will pivot in an anti-clockwise direction and this-will
allow the end 116 of the shoe 114 to move towards the
base of the slot 121 thus increasing the distance between
the ends 111 and 112 of the shoes 113 and 114. |

The normal service actuating means for the brake
will be such-as to limit the stroke of the actuator 110 to
such a value that the end 116 is held just clear of the

4
base of the slot 120 although the clearance 122 is sub-
stantially “eliminated. This, therefore, prevents a high
braking torque being generated in reverse. It will be
noted, however, that the forward brakmg torque is not

3 limited by a sprlng as in the second prior art device

10
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'referred to, but only by the strength of the various brake

parts.

‘A second actuating means, however, the parking
braking means 99 i1s provided with a greater travel
which will operate the actuator 110 so as to cause the
end 116 to engage the base 121 of the slot 120 and thus
the clearance will be taken up and the shoes 113 and 114
applied to the drum in the normal way. It will be noted
that only the normal pull off spring S1 and the spring
133, which also acts as a pull off spring, need be over-

come SO that the force required will be similar to that of

a conventlonal brake and there is virtually no danger

‘that. the clearance 122 will not be taken up when the
parking brake is applied.

. The first spring 133 acts to bias the lever 123 to the
position shown in FIG. 2 in the inoperative position of
the brake thus establishing a position of rest for the
brake shoes. It also reinforces the reactive force of the

. shoe 113 during forward braking and opposes the reac-

tive force of the shoe 114 during reverse braking but, in

‘the latter case, has insufficient strength combined with

~'the reactive force of the shoe 114, to prevent the lever

30
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123 pwetmg in anti-clockwise dlrectlon sO the clear-
- ance 122 is taken up. |

‘This may be explained further with reference to FIG.

" 1 In the followrng analysis it is assumed that the coeffi-
“cients of friction between each brake lining and the

drum are equal and that the lining lengths are the same

_ 80 that the distances A and B will be the same for each
_ shoe. The desrgned maximum actuating force P is also

assumed to be the same for each shoe. The resultants of

- the normal and frictional forces on the shoes when the

40

drum is rotating in a forward direction are referred to in

the figure as forward resultants and the similar resul-

tants when the drum is rotating in a reverse direction

45

are- referred to as reverse resultants.

‘The load imposed on the abutment 117 by the leadlng |
shoe 113 when the drum 1s rotating in the forward di-

< rection (arrow F in FIG. 2) is to the right in FIG. 1 and

30

is PA/B. The load imposed on the abutment 117 by the

trailing shoe 114 is to the left of FIG. 1 and 1s PB/A.
The braking torque can be represented by the net

réaction forces of the abutment on the shoes multiplied

~ by the radial distance 7 from the drum centre and is
- thus, acting in a clockwise direction. |

35

65

)

PA_ _PB
B A

| 'The force multlpllcatlon provided by the lever 123 and
60

the effect of the spring 133 will be arranged so that
when the force on the abutment by the trailing shoe 114

is PB/A and the clearance 122 will just be held.
If the drum now reverses (direction of arrow R in

1. FIG. 2) the abutment force of the shoe 114 on the abut-

ment 117 is limited by the effect of the lever 123 and of
the spring 133 to. PB/A if the clearance 122 is to be

- maintained and. therefore the actuating force (i.e. the
. ~ force applied by the actuator 110) is limited to



S

- pR2

. .PB_ _
_ - L

B
A X
if the clearance 122 is to be maintained.
~ Under these conditions the actuating force on the
other shoe is also limited to PB2/AZ? and therefore the
abutmeut force of the shoe 113 on abutment 117 is

~Re. 31,100
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- The shoes are thus moved to their operative positions

10

although the clearance 122 is held, because the lever
123 can not pivot, and the range of movement required
of the parking brake actuating means need be no greater

“than that of the normal service braking actuating means.

Referring now to FIG. 3 this shows another embodi-
ment of a leading and trailing shoe brake. The brake
comprises a floating actuator 151 which acts between
the ends 152 and 153 of shoes 154 and 155. The other
ends of the shoes 154 and 155 are indicated at 156 and
157 respectively. Located on the back plate 158 of the

~ brake adjacent the ends 156 and 157 is a bracket 159

" The braking torque available in reverse if the clear-

~ance 122 is to be maintained therefore is

~ The range of movement of the service brake operat-
.ing means 1s limited to prevent the clearance 122 being
‘reduced by the actuating force so that the maximum

force that can be applied to the shoes by the actuator in

reverse is PB2/AZ2, It follows that the ratio of maximum
- forward braking torque to maximum reverse braking
) tﬁrque 18 |

P4 PB
- \TB T4

e d B
B A

which give a ratio of 2.67: 0.29 i.e. 11.1.

When the maximum torque in reverse has been gener-

':ateci the shoe 114 will be moved by the reaction forces
to take up the clearance 122. It will be seen from the
foregmng that only a low braking torque can be ob-

tained 1n reverse with the normal service braking oper-

atm g means.

- The parking brake 99, on the other hand has suffi- . |
5 .

cient travel to spread the upper ends of the shoes 113
and. 114 sufficiently so as to completely eliminate the
clearance 122 and so that the end 116 of the shoe 114

15

20

25
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Typwal values for A and B are 6 inches and 2 mches_

40

having a slot 160 therein in which is mounted a lever
161. The lever is of generally triangular shape and is
pivoted to the bracket 159 about a fixed pivot axis on a
pin 162 which extends across the slot of the bracket.
The lever is provided with an elongated slot 163 in
which is received a pin 164 which is fixed between the
parts of the bracket 159. The pin 164 provides two stops
at 18 opposite sides, these stops being indicated at 165
and 166 and 1t will be seen that there is a clearance 167

between the stop 166 and the end 168 of the slot 163.

The lever has an edge 169 which is engaged by a die
piece 170 received in a recess in the end 156 of the shoe
154. The die piece acts as a wear member which can
readily be replaced moreover, it can be made in a num-

‘ber of different sizes, the appropriate one of which will

be selected to compensate for tolerances in the rest of
the brake mechanism. The end 157 of the shoe 155

eengages an apex 171 of the lever. It will be seen that the
radius between the pivot axis of the lever and the en-
gagement of the lever with the shoe 154 is less than the
- radius between the pivot axis of the lever and the apex

171 where the shoe 155 engages the lever. A biasing
spring 172 is engaged with the lever at 173 and in an
aperture 174 in the shoe 154. In the inoperative position

 of the brake as shown in FIG. 3 the spring 172 urges the

lever 161 in an anti-clockwise direction about its pivot

pin 162 so that the lever engages the stop constituted by

~ the side 165 of the pin 164.

engages the bottom 121 of the slot 120. The parking

brake will thus apply the shoes in the conventional

manner and the braking torque will be equal irrespec-

tive of the attempted direction of rotation of the drum.

In an alternative arrangement, shown in dotted lines
in FIG. 2, disabling means are provided which are asso-
ciated with the parking brake means to prevent the
lever 123 from pivoting when the parking braking is
operated. The lever 123 has an extension 100 which is
cooperable with a stop 101 which is pivotable on the

- brake back plate between its full line position shown in

- FIG. 2 and 1ts dotted line position. It will be seen that,
~in the latter position, anti-clockwise movement of the
- lever 123 which would be accompanied by elimination

50
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When the drum is rotating in a forward direction as

‘indicated by the arrow F, the reactive force of the shoe

154 plus the action of the spring 172 on the lever 61
holds the lever in the position shown in FIG. 3 thus
maintaining the clearance 167 although the reactive

force of the shoe 155 1s tending to pivot the lever 161 in

a clockwise direction to reduce the clearance. When the

- drum rotates in a reverse direction, however, as indi-

cated by the arrow R, the reactive force of the shoe 155
acting at a greater [radiusﬂ moment arm from the pivot
162 of the lever 161, i1s able to overcome the reactive
force of the shoe 154 and the action of the spring 172
and to pivot the lever in a clockwise direction thus
substantially eliminating the clearance 167. As a result
of pivoting of the lever 1é1, the ends 156 and 157 of the
shoes move closer together so that the ends 152 and 153

- move further apart.

60

of the clearance 122 is prevented. The stop 101 is biased

to its full line position by a spring 102 and 1s operated by
a lever 103 which 1s connected by a connection 104 to
the parking brake actuating means. When the latter 1s

. operated the actuator 110 forces the shoes 113 and 114

‘apart while at the same time pivoting the stop 101 to its
~dotted line position to prevent pivoting of the lever 123.

If the travel of the actuator ]15]1 18 limited to a value

which will substantially eliminate the clearance 167
- when the drum is rotating in reverse, but no more, then

it is not possible to obtain high braking torque in re-

- verse. The limited travel of the actuator, however,

65

when the drum is rotating in a forward direction .is
sufficient to obtain the necessary braking force. If it is
the normal service actuator which has a limited travel
then, as explained above, a parking brake actuator can
have a greater travel and when operated can move the



Re. 31,100

7

shoe 155 so as to completely take up the clearance 167

and so the end 168 of the slot abuts the slot 166 SO that

full braking torque can be obtained.

The brake is thus arranged so that there is a clearance

i.e. the clearance 167 in the torque limitation means

during forward travel, this clearance is substantially
elimmated during reverse travel thus preventing gener-

ation of high torque in reverse. It will be noted that
there is no spring which serves to limit the torque avail-
able during forward travel. On the other hand, high
braking torque can be obtained by a parking brake 1n the
normal way. Only the normal pull off spring S2 and the
spring. 172 have to be overcome to apply the parking
brake so that an effort similar to that in a conventional
brake is all that is required to apply the parking brake.

In an alternative construction, a pivoted stop 105 may
be arranged to cooperate with an extension 161a of the

lever 161 as shown in dotted lines in FIG. 3. When the

stop is in the position shown in dotted lines 1t prevents
the lever 161 rotating in an anti-clockwise direction to
take up the clearance 167. The stop 103 is connected to
the parking braking means and moved to its dotted
position when such means are operated. The arrange-

ment is therefore similar to that of FIG. 2 and the park-

ing braking means need have no greater range of move-
ment than the service braking means.

Referring now to FIG. 4 this shows a duo-servo
brake embodying the invention. The brake has two
shoes 175 and 176 and an abutment block 177 which
provides two abutments 178 and 178a at opposite ends
thereof. The one ends of the shoes 175 and 176 are
indicated at 179 and 180 respectively and the other ends
of the shoes are indicated at 181 and 182, respectively.
A floating actuator 183 acts between the ends 179 and
180 and the normal pull -off springs of the brake are
indicated at 184.

10
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Between the ends 181 and 182 of the shoes 1s a lever

185 which is pivoted at 186 about a fixed pivot axis on
the brake backplate 187. The lever 185 is biased to a
central position by a hair pin spring 185a which engages
- a fixed pin 185b and a pin 185c on the lever. It will be
noted that the [radius] moment arm from the pivot 186
at which the end 181 engages the lever is less than the
f radius} moment arm from the pivot 186 at which the
end 182 engages the lever 185. There is a bias spring 188

40
 the draw bar to come to the end of its travel before the

45

which acts between the shoe 176 and the brake back-

plate to bias the shoe end 180 into engagement with the

abutment 178a. As shown, there 1s a clearance 189 be-

tween the shoe end 179 and the abutment 178.

During forward rotation of the drum D in the direc-

tion of the arrow F, the shoe 180 engages the abutment
- 178a. If the actuating force applied to the end 179 i1s
considered to be a unit force then there will be three
units of force applied by the ignd 181 to the lever 185
tending to rotate this in an antl clockwise direction. The
lever 185 in turn will apply a single unit of force to the
end 182, since the lever 185 will be arranged so that the
[ radius§ moment arm between the pivot 186 and the
end 182 is three times the [radius] moment arm be-
itween the pivot 186 and the end 181. There will there-
fore be three units of force approximately between the
end 180 and abutment 178a.

If now the drum rotates in reverse, the shoes will tend
to move circumferentially in the direction of the arrow
R with the drum and the clearance 189 will be taken up.
If the circumferential value of the clearance is consid-
ered to be x then the end 179 of the shoe 175 will move

50
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end 181 will similarly move by a distance x. The end 182
will move by a distance 3x and therefore the end 180
will also move by a distance 3x. It follows that the
distance between the ends 179 and 180 has been in-
creased by a distance 2x. The obtaining of a high torque

in reverse can thus be avoided if the travel of the actua-
tor 183 is such that, although it has sufficient travel to

obtain full braking torque when the drum is rotating in
the forward direction, it has insufficient travel to obtain
a high braking torque when the distance between the
ends 179 and 180 has increased by 2x upon reverse
rotation of the drum. |

The biasing spring 188 together with the pull-off
springs 184 maintain the clearance 189 and the end 180
in engagement with the abutment 178a during the time
that the shoes are in their operative positions and the
strength of the Sprmg 188 is sufficient to ensure that the

‘end 180 remains in engagement with the abutment 178a

during the initial stages of the braking when the drum is
rotating in the forward direction indicated by the arrow
F. |

To obtain' full braking torque for parking; the parking

‘braking means will initially, due to the lever 185, cause

the shoe end 179 to engage the abutment 178 and the
actuation will then cause the shoes to come into engage-
ment with the drum in the normal way.

1If desired a stop to prevent rotation of the lever 185
in an anti-clockwise direction when the parking braking

is operated may be provided and it will have a similar
effect to the stops 101 and 105 of FIGS. 2 and 3.

It will be seen that the invention provides a brake in

which one can obtain a high braking torque in one
direction of rotation but, by limiting the travel of the
actuator, prevent the obtaining of a high torque in re-
verse rotation. Where the brake is applied to a trailer,
which is its primary purpose, the trailer draw bar will,

~if the trailer is reversed, come up against an abutment.

Preferably, the clearance in the brake actuating mecha-
nism will be taken up before the draw bar comes to the
limit of its travel. While it is not essential, if one allows

clearance in the brake actuating means has been taken
up there will be unnecessary lost motion to be taken up
upon application of the hand brake.

The brake of the invention has two advantages over
those shown in the prior art. Firstly, the high braking

‘torque available when the drum is rotating in said one

direction is not limited by the strength of a sprmg but by
the strength of the mechanism. Secondly it is possible
fully to apply the brake when the drum is stationary
more easily than in the previous constructions and there
is thus less chance of a parking brake being insuffi-

- ciently applied so that the vehicle could move in re-

verse with consequent diminution in braking torque.
1 claim: |
§1. A drum brake comprising a drum, two shoes
mounted within the drum for movement between oper-

-ative and inoperative positions, spring means biasing the

~ shoes to their inoperative positions, a shoe actuator

60
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by a distance x so that it engages the abutment and the

interposed between adjacent one ends of the two shoes,
a shoe abutment and torque limitation means arranged
to provide a clearance having a predetermined value
when the shoes are in their operative positions and the
drum is rotating in one direction and to eliminate or
substantially to eliminate said clearance in response to
the reactive forces generated by the shoes due to their
engagement with the drum when the shoes are in their

- operative positions and the drum is rotating in the oppo-
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site direction thereby producing a lower torque be-

‘tween said drum and said shoes than when said drum is -

rotating in said one direction so that, when the drum is
rotating in said opposite direction, a greater movement
‘apart 1s required of said one ends of the shoes by said
actuator from the positions said ends occupy when the
shoes are in their inoperative positions to obtain a given
braking torque than is required to obtain said braking
‘torque when the drum is rotating in the one direction

~ and the torque limitation means being arranged so that,

10 |
movement between operative and inoperative positions,
spring means biasing the shoes to their inoperative posi-

tions, a shoe actuator interposed between adjacent one ends
of the two shoes, a shoe abutment and torque limitation

means arranged to provide a clearance having a predeter-
mined value when the shoes are in their operative positions
and the drum is rotating in one direction and to eliminate
or substantially to eliminate said clearance in response to

~ the reactive forces generated by the shoes due to their en-

10

with the drum rotating in either of said directions and

with the shoes in their operative positions, said reactive

force generated by one of the shoes acts to tend to
reduce said clearance, the torque limitation means com-

prising a lever mounted to pivot with respect to a fixed
part of the brake and being connected, with the other
~ ends of the shoes, the engagement of the lever with said
~.shoe ends being at different radii:about the lever pivot

- for the two shoe ends, the lever being biased to a rest

p051_t10n which it takes up when the shoes are in their

~.Inoperative positions, whereas when the shoes are in

their operative positions said reactive forces (1) hold the

lever substantially in its rest position when the drum is

" rotating in said one direction and (2) pivot the lever to
- eliminate or substantially eliminate the clearance when
- the drum is rotating in said opposite direction.}
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~ ranged so that, with the drum rotating in either of said

25

2. A brake accordlng to claim [1] ¢ wherein the

~shoes act respectively in a leading sense and in a trailing
- sense and wherein the lever engages the abutment, the

- zone of engagement between the lever and the abut-
‘ment providing the [pivot} fulcrum of the lever and

the clearance being. provided between [one of the
~ shoes] said one shoe and the abutment; and wherein

gagement with the drum when the shoes are in their opera-
tive positions and the drum is rotating in the opposite direc-

~ tion thereby producing a lower torque between said drum

and said shoes than when said drum is rotating in said one

~direction so that, when the drum is mmting in said opposite -
15

direction, a greater movement apart is required of said one

‘ends of the shoes by said actuator from the positions said

ends occupy when the shoes are in their inoperative posi-

tions to obtain a given braking torque than is required to

obtain said braking torque when the drum is rotating in the
one direction and -the torque limitation means being ar- -

directions and with the shoes in their operative positions,

said reactive force generated by one of the shoes acts to tend .

to reduce said clearance, to torgue limitation means com-
prising a lever mounted to pivot with respect to a fixed part
of the brake and being connected with the other ends of the
shoes, the engagement of the lever with said shoe ends being

- at different moment arms about the lever pivot for the two

30

~[said radius about the lever pivot of the engagement of

the other end of said one shoe is greater than the radius

35

about the lever pivot of engagement of the other end of

~ the other shoe] the moment arm between the lever ful-

crum and the engagement of the lever with the one shoe is

~ greater than the moment arm between the lever fulcrum
and the engagement of the lever with the other shoe.

ing means in the form of a strut. -

[4. A brake according to clalm 1 wherem the shoes'

act respectively in a leadlng sense and in a trailing sense,
and wherein the lever is pivoted about a fixed pivot axis
on a fixed part of the brake, the lever being held against

a first stop by restlient means and engagement with one -

- of said shoes when the drum is rotating in said one
direction, the said clearance being between the lever

and a second stop; and wherein the radius about the
lever pivot axis of the engagement of said other end of

said one shoe is less than the radius about the lever pivot -

axis of the engagement of said other end of the other
shoe. [l

L5. Abrake aceordlng to claim 4 wherein the stops are'
| _prowded by opposite sides of a pm which is engaged in

a slot in the lever.} |
- [I6. A brake according to clalrn 1 arranged as a duo-
~ servo brake and wherein the lever is pivoted about a
fixed pivot axis on a fixed part of the brake; said clear-
ance being provided between one of said shoes and the
~abutment and in that the radius about the lever pivot
-axis of engagement of said other end of the one shoe is
less than the radius about said lever pivot axis of en-
gagement of the other end of the other shoe.] -

shoe ends, the lever being biased to a rest position which it
takes up when the shoes are in their inoperative positions,
whereas when the shoes are in their operative positions, said
“reactive forces (1) hold the lever substantially in its rest
position when the drum is rotating in said one direction and

(2) pivot the lever to eliminate or substantially eliminate

the clearance when the drum is rotating in said opposite
direction, said brake characterised by the provision of

- disabling means operable-to prevent pivotal movement

- of the lever to reduce the clearance.

‘3. A brake according to claim 2 wherein the other
~end of said one shoe engages the lever through connect-

45

8. The combination of a brake aeeordlng to clalm 7
w1th first and second brake operating means operatively
connected to the actuator, the first such means having
sufficient travel to obtain a high braking torque when |
said clearance has its predetermined value but only

sufficient travel to obtain a low braking torque when

the clearance has been substantially eliminated, the
second such means being associated with said disabling

means to operate the same to prevent pivotal movement

50

3

of the lever upon operatlon of the brake by the seeond
such means. | |

- 9. A drum brake comprising a drum, two shoes maunted
 within the drum for movement between operative and inop-
erative positions, spring mearns. biasing the shoes to their

‘inoperative positions, a shoe actuator interposed between
“adjacent one ends of the two shoes, a shoe abutment be-

tween the other ends of the shoes and torgue limitation

 means arranged to provide a clearance between the shoe

abutment and the other end of one of the shoes, the clear-

ance having a predetermined value when the shoes are in

~ their operative positions and the drum is rotating in one .

60

65

7. [A brake according to claim 1] 4 drum brake' I

: comprising a drum, two shoes mounted within the drum for

direction, and the abutment then being engaged by the
other end of the other of the shoes, and said torque limita-
tion means being arranged to eliminate or substantially to

eliminate said clearance in response to the reactive forces
generated by the shoes due to their engagement with the

drum when the shoes are in their operative positions and the
drum is rotating in the opposite direction, thereby produc-
ing a lower torque between said drum and said shoes than

" when said drum is rotating in said one direction so that,
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when the drum is rotating in said opposite direction, a
greater movement apart is required of said one ends-of the

shoes by said actuator from the positions said ends occupy

when the shoes are in their inoperative positions.to obtain a
given braking torque than is required to obtain said brak-
ing torque when the drum is rotating in. the one direction
and the torque limitation means being arranged so that,

12

about the fulcrum of the lever differing from each other,

_the lever being biased to a rest position which it takes up

when the shoes are in their inoperative positions, whereas
when the shoes are in their operative positions, said reactive

5 _farces.(l)_ hold the lever substantially in its rest position

with the drum rotating in either of said directions and - with

the shoes in their operative positions, said reactive force
generated by one of the shoes acts to tend to reduce said
clearance, the torque limitation means comprising a lever
pivotally mounted on said other of the shoes adjacent to the
‘other end thereof and being connected with the other end of
said one of the shoes, the lever having a fulcrum on a fixed
part of the brake, the respective moment arms of the shoes

10

15

20

when the drum is rotating in said one direction and (2)

pivot the lever to eliminate or substantially eliminate the

clearance when the drum is rotating in said opposite direc-
tion, the brake being associated with parking braking
means having a greater travel than said actuator and the

clearance being such that when the brake is subjected to the

greater travel of the parking braking means while the drum

is stationary, the abutment is engaged by the other end of

said one shoe so that full braking torque can be applied.
- - E TR T T '
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