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(57) Claim

1. A brake booster comprising a housing, a piston 
structure dividing the housing internally into two 
chambers, a distribution valve means arranged in a valve 
body integral with the piston structure and actuable by 
means of an input member to generate a pressure 
differential selectively between the chambers, the valve 
means comprising a plunger mounted axially slideably in a 
coaxial central bore of the valve body and connected to the 
input member, the plunger having a first peripheral 
shoulder defining, a fifnt flap seat, a second flap seat 
formed in the valve body concentrically relative to the 
first flap seat and a flap mehns mounted in the valve body 
and stressed elastically toward the first and second flap

.../2
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seats, a restoring spring bearing in the valve body and 

axially stressing the input member in the direction away 

from the flap seats, and means of positioning the plunger 

arranged in a radial opening of the valve body opening into 

the central bore and interacting with the plunger to assign 

to it at least two separate specific axial positions 

relative to the valve body, characterized in that the 

positioning means consist of the combination of a first 

positioning member mounted fixably in the radial opening 

and having an inner end zone extending in the central bore 

and of a second positioning member mounted rockingly in the 

radial opening and comprising an inner end zone extending 

in the central bore between the first shoulder of the

plunger and

the inner end zone of the first positioning member and 

interacting with the latter in hinged contact, a central 

portion and an outer end capable of interacting, in the 

vicinity of the rest position of the booster, with a 

stationary element connected to the the housing to cause 

the second positioning member to rock from a first 

position in which the two inner end zones are axially 

adjacent, and a second position, in the rest position of 

the booster, in which the second positioning member, 

bearing against the first shoulder by means of its inner 

end zone, is set angularly at a distance from the first 

positioning member.



1 59COMMONWEALTH OF AUSTRALIA

FORM 10

PATENTS ACT 1952

COMPLETE SPECIFICATION

!
FOR OFFICE USE;

Application Number:
Lodged:

ft

7//Z/>7 Class Int. Class

Complete Specification Lodged:
Accepted :

Published:
amcn&n'». 
SoU'Ai ■

I ptintv)"
Priority:

Related Art:
•9 #O

β ft ♦ ♦

β — ' ' -  —— ——— — •
» »® ·

ft
• j«e«Name of Applicant: BENDIX FRANCE

4 * *
•a Address of Applicant:

ft 99 9
126, RUE DE STALINGRAD, 
93700 DRANCY,
FRANCE

® 9

* ’«Actual Inventor:
ft

ft .

’«Address for Service• ·»

FRANCK BEQUET AND 
JEAN-JACQUES CARRE

SHELSTON WATERS, 55 Clarence Street, Sydney

Complete Specification for the Invention entitled: 

‘*•*,0 "BRAKE BOOSTER"

The following statement is a full description of this invention, 
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The present invention relates to brake boosters, 
especially for motor vehicles, and more particularly to 
pneumatic boosters of the type comrising a housing, a 
piston structure dividing the housing internally into two 
chambers, a distribution valve means arranged in a valve 
body integral with the piston structure and actuable by 
means of an input member to generate a pressure 
differential selectively between the chambers, the valve 
means having a plunger mounted axially slideably in a 
coaxial central bore of the valve body and connected to 
the input member, the plunger having a first peripheral 
shoulder defining a first flap seat, a second flap seat 
formed in the valve body concentrically relative to the 
first flap seat and a flap means mounted in the valve body 
and stressed elastically towards the first and second flap 
seats, a restoring spring bearing in the valve body and 
stressing the input member axially in the direction away 
from the flap seats, and means for positioning the 
plunger, arranged in a radial opening of the valve body 
opening into the central bore, which interact with the 
plunger to assign to it at least two separate specific 
axial positions relative to the valve body.

Boosters of this type are described in the documents 
FR-A-2,469,589 and EP-A-O,153,238. In the first of these 
documents, the means for positioning the plunger consist

la
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of a single key mounted in the radial opening of the valve 
body with a possibility of axial movement in an 
arrangement which does not make it possible to guarantee 
reliable and accurate movement of the positioning key in 
relation to the valve body, nor to prevent risks of 
interference with the relative movement of the plunger or 
skewing of the positioning key relative to the plunger 
and/or to the valve body, entailing problems of mechanical 
strength in respect of the key, particularly due to 
keeping the key "floating" in the ----------------------------------
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valve body taking into account the many opposing stress­

es to which the key is subjected during the different 
phases of operation of the booster. In the second of 

these documents, the positioning means also consist of a
5 single key mounted pivotably on the valve body, in a 

more accurate arrangement during operation than that in 

the preceding document but entailing, like the latter, 

problems of mechanical strength in respect of the key 
taking into account the opposing forces to which it is

10 subjected, which may lead to losses in the booster's
sensitivity, and which may moreover impose a particular 

relative radial dimensioning of the valve body and of 
the rear central part of the housing.

An object of the present invention is to pro­
vide a brake booster of the above-mentioned type, of

15 simple and robust construction, accurate and reliable in 
operation and, in particular, not influencing the capa­

cities of the plunger to slide coaxially in the central 
bore of the valve body.

20 To achieve this, according, to one feature of the
invention, the means of positioning the plunger consist 

of the combination of a first positioning member mounted 
fixedly in the radial opening and having an inner end 

zone extending in the central bore, and of a second
25 positioning member mounted rockingly in the radial open­

ing and comprising an inner end zone extending in the 
central bore between the first shoulder of the plunger 

and the inner end zone of the first positioning member 
and interacting with the latter in hinged contact, a

30 central portion and an outer end capable of interact­
ing, in the vicinity of the rest position of the boost­

er, with a stationary element connected to the housing 
to cause the second positioning member to rock from a 

first position, in which the first and second position-
35 ing members are axially adjacent, and a second position,

in the rest position of the booster, in which the second
positioning member, bearing against the shoulder of the

plunger by means of its inner end zone, is that
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angularly at a distance from the first positioning mem­

ber .

According to a more particular feature of the 

invention, the first positioning member has lateral fins 
5 engaged in opposing grooves formed laterally in the 

radial opening, the end zone of the first positioning 
member typically exhibiting a U-shaped profile with two 

lateral arms having ends situated, in the assembly con­

figuration in the radial opening, on the axis side of 

10 the central bore of the valve body away from the outer 
end of the second positioning member the inner end zone 

of which also exhibits a U-shaped profile with two lat­
eral arms having end portions extending axially above 

the ends of the lateral arms of the inner end zone of 
15 the first positioning member.

The present invention will now be described by 
way of examples with reference to the accompanying draw­

ings in which:
figure 1 is a partial view in longitudinal sec-

20 tion of one embodiment of a brake booster according to 

the invention;
figure 2 is a diagrammatic cross-sectional view 

along the sectional line II —II of figure 1; and

figure 3 is a diagrammatic view on a larger 
scale showing the relative arrangement of the inner end 

zones of the first and second positioning members of the 

booster of figure 1.
As illustrated in the drawings, a pneumatic 

brake booster according to the invention comprises a 

'30 housing, of which the central portion of the rear wall 1 
can be seen in figure 1, divided internally by a movable 

piston wall 2 into a front chamber 3, or vacuum chamber, 
and a rear chamber 4, or working chamber. The movable 

wall 2 is fastened centrally to a hub 5 which is typi- 

35 cally made of plastic and which is extended rearwards 
and outwards by means of a tubular valve body 6 guided 
sealingly slideably by a guide and sealing assembly 7 

mounted in a rear tubular extension 8 of the rear
i

Q



"Tx. m . .

./· "i~z J

© « · o e© « « ·
99 β ©Ο © · β

0Ο © * * β ·
β «

•• © » β · β

9 0 ©© β Ο ο ς • ' · « U ·>

• *9• β ·• .* 30

,, - 4 -
. housing wall 1 and consisting of an associated assembly 

of a sealing ring made of reinforced elastomeric materi­

al 9 and of an annular guide ring 10, made, for example, 

of rigid plastic.
5 Mounted in the valve body 6 is an axially elas­

tically stressed flap means designated as a whole by the 

reference 11, which is intended to interact with a fixed 

flap seat 12 formed centrally in the valve body 6 and 

with a movable flap seat 13 formed by the rear end of a 

10 valve plunger 14 sliding in a central bore 15 of the
valve body coaxially relative to the axis A of symmetry 

of revolution of the hub 5, the plunger 14 being in­
tegral with the end of an input and actuating rod 16, 

the other end of which is intended to be connected to a 
15 vehicle brake pedal (not shown). In the final assembly 

configuration, the hub 5 is associated with an output 
rod (not shown) coupled to a brake master cylinder pis­

ton. The rod 16 (and, consequently, the plunger 14) is 

stressed axially rearwards by means of a restoring 
20 spring 17 bearing on a shoulder of the rod 16 and on a 

shoulder inside the valve body 6. The plunger 14 has a 

peripheral annular groove 18 defining a first radial 
shoulder 19 directed rearwards and a second radial 

shoulder 20 facing it. The valve body 6 has a trans­
verse radial opening 21 opening into the bore 15 and 

establishing, in particular, a fluid communication be­
tween the fixed flap seat 12 and the rear chamber 4 of 

the booster.
According to the invention, a fixed first posi­

tioning member 22 and a rocking second positioning mem­

ber 23 are arranged in the radial opening 21. The first 

positioning member 22, produced from a metal plate, has 
a general rectangular plane shape and is mounted by 

means of parallel lateral fins 24 in opposing parallel 

35 grooves 25 formed laterally on either side of the radial 

opening 21 and being extended inwards, beyond the axis A 
of the booster, ending in shoulders 26 restricting the 

insertion of the first positioning member 22 into the
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• valve body 6. As can be seen on figure 2, the first 

positioning member 22 has an inner end zone extending 
partially into the central bore 15 and, without radial 

contact, into the annular groove 18 of the plunger 14 and
5 also exhibiting a U-shaped profile with two lateral arms 

27 coming up against the shoulders 26 by means of their 

ends .

The radial opening 21 exhibits, in front of the 
first positioning member 22, an axially open-ended pro-

10 file with a main portion opening to the outside with a 
relatively large axial extension becoming narrower to­

wards the inside, as shown at 28 on figure 3, thereby 
forming, on either side of the bore 15, an inner end 

portion 210 with a tapered axial extension and extending
15 radially beyond the shoulders 26 of the groove 25. The 

second positioning member 23, typically produced from a 
metal plate, exhibits a central body portion of general­

ly trapezoidal shape which is extended, towards the in­

side, by means of an inner end zone which, like the
20 first positioning member 22, exhibits a U-shaped profile 

with two lateral arms 29 partially received in the 

annular groove 18 of the plunger 14 and, towards the out­
side, by means of an outer end zone 30 projecting radi­

ally outside the valve body 6 and exhibiting an end,
25 offset axially rearwards relative to the main body part, 

to interact with a fixed reference face of a stationary 

element connected to the housing by coming up against 

it, which end advantageously consists, in the example 
shown, of the front annular face 31 of the seal 9 of the

30 guide and sealing assembly 7. The ends of the arms 29 
of the inner end zone of the second positioning member 

23 extend in the inner end portion 210 of the radial 
opening 21 beyond the end edge of the arms 27 of the 

inner end zone of the first positioning member 22, these
35 ends of the arms 29 having parts 32 which are turned

down or cut and deformed and which extend axially rear­
wards above the end edge of the arms 27 in an arrange­

ment which ensures that the ends of the arms 29 of the
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second positioning member 23 are retained in the inner 

end portion 210 of the opening 21 and in contact forming 
a hinge C with the end of the arms 27 of the first posi­

tioning me'mber 22. The first positioning member 22 may 

be inserted into the opposing grooves 25 by applying a 

gentle force or by sliding them right into the latter, 
in which case a retaining wire spring of a general-shape 

at 33 is arranged in a peripheral groove of the valve 
body 6, the ends facing the spring 33 being turned down 

inside the zone opening to the outside of the opening 

21 and having folded-up portions 34 extending axially 

on either side of the end zone 30 of the second posi­
tioning member 23 bearing against the outer edges of 

the first positioning member 22 to retain the latter 

and, consequently, via end portions 32, the second pos­

itioning member 23 in the opening 21.
The mode of operation of the booster according 

to the invention is as follows:
When the booster is actuated, exerting a forward 

axial force on the rod 16, the plunger 14 moves forwards 
in the bore and, in the first instance, after a brief 

initial actuating stroke, causes the flap element 11 to 

come into contact with the first flap seat 12 to isolate 

the two chambers 3 and 4 from one another and then, in 

the second instance, to open a passage of fluid between 
the flap element 11 and the second flap seat 13 to admit 

the atmospheric pressure into the working chamber 4 and 

thereby move the piston structure 2 forwards as it meets 
a restoring spring 35 stressing the latter in the direc­

tion towards the rear housing wall 1. During such a 
braking phase, the plunger 14 does not interfere with 

any of the positioning members 22 and 23 and the second 

positioning member 23 assumes or maintains a neutral 

position. In the event of failure of the vacuum source, 
the plunger 14 comes up against the first positioning 

member 22 by means of its second shoulder 20, thus in­
tegrally connecting the hub 5 and the rod 16 by movement 

forwards. If, in normal assisted operation, during such
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• a braking phase, the force exerted on the input rod 16 is 

relaxed, the latter moves rearwards relative to the valve 

body 6 under the effect of the restoring spring 17 and 

the plunger 14, returning into contact with the flap 
5 element 11 by mean: of its seat 13, moves the latter 

elastically rearwards to free it from the flap seat 12 

and restore communication between the chambers 3 and 4.

To allow a rapid recovery of balance in pressure (in this 
particular case, partial vacuum) between these two

10 chambers 3 and 4, the plunger 14 is allowed to move back 
axially over a relatively long distance in relation to 

the valve body 6, the passage, known as the excess 
opening passage, between the flap seat 12 and the flap 

element 11 being thus determined accurately because the
15 first shoulder 19 of the plunger 14, under the effect of 

the restoring spring 17, comes up against the inner end 
zone of the second positioning member 23 which thenI
comes up flat against the first positioning member 22, 
the excess opening play being thus determined, as a

20 result of the construction, by the relative position of 
the grooves 25 in the valve body 6 in relation to the 

fixed plane of the seat 12 and by the cumulative axial 
thickness of the positioning members 22 and 23. When the 

force on the input rod is finally released, the hub 5 and
25 the piston structure 2 are brought back towards the rear 

housing wall 1 under the effect of the restoring spring 
35. According to one aspect of the invention, the rest 

position of the piston structure 2 and of the hub 5 is 
advantageously determined by a radial shoulder 36 formed

30 at the periphery of the valve body 6 coming up against 
the front face 3 of the seal 9, and this thus ensures a 

reduction in the lines of studs for the precise deter­
mination of the respective rest positions of the hub 5 

and of the plunger 14, as described below. When the
35 booster arrives in the vicinity of its rest position,

the outer end zone 30 of the second positioning member
23, which hitherto remained flat against the first

positioning member 22 by means of the first shoulder 19

- η
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of the plunger 14 under the effect of the restoring 
spring 17, comes to bear against the front face 31 of 

the seal 9, thereby causing the second positioning 

member to rotate to the right (see Figure 1) about the 

hinge of transverse axis C so that, as the second pos­

itioning member 23 moves angularly away from the first 

positioning member 22, it moves the plunger 14 (and the 

rod 16) forwards by means of its inner end zone, so as 
to reduce the play between the flap element 11 and the 

flap seat 12. The play at rest, corresponding to the 
idle actuating stroke of the booster, between the flap 

element 11 and the fixed seat 12 is therefore defined 

accurately and in a perfectly reproducible manner on a 

mass scale by the angular position finally assumed by 

the second positioning member 23 bearing, by means of 

its outer end zone 30, against the surface 31 against 
which the shoulder 36 of the hub 5 in turn finally comes 

to bear.
Although the present invention has been descri­

bed in connection with a particular embodiment, it is 
not restricted by it but is, on the contrary, capable of 

modifications and of variations which will become ap­

parent to a person versed in the art.

ij
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-
1. A brake booster comprising a housing, a piston
structure dividing the housing internally into two
chambers, a distribution valve means arranged in a valve 
body integral with the piston structure and actuable by 
means of an input member to generate a pressure 
differential selectively between the chambers, the valve 
means comprising a plunger mounted axially slideably in a 
coaxial central bore of the valve body and connected to the 
input member, the plunger having a first peripheral 
shoulder defining, a first flap seat, a second flap seat 
formed in the valve body concentrically relative to the 
first flap seat and a flap mehns mounted in the valve body 
and stressed elastically toward the first and second flap 
seats, a restoring spring bearing in the valve body and 
axially stressing the input member in the direction away 
from the flap seats, and means of positioning the plunger 
arranged in a radial opening of the valve body opening into 
the central bore and interacting with the plunger to assign 
to it at least two separate specific axial positions 
relative to the valve body, characterized in that the 
positioning means consist of the combination of a first 
positioning member mounted fixably in the radial opening 
and having an inner end zone extending in the central bore 
and of a second positioning member mounted rockingly in the 
radial opening and comprising an inner end zone extending 
in the central bore between the first shoulder of the 
plunger and-------------------- --------------------------------------------------
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interacting with the latter in hinged contact, a central 
portion and an outer end capable of interacting, in the 
vicinity of the rest position of the booster, with a 
stationary element connected to the the housing to cause 
the second positioning member to rock from a first 
position in which the two inner end zones are axially 
adjacent, and a second position, in the rest position of 
the booster, in which the second positioning member, 
bearing against the first shoulder by means of its inner 
end zone, is set angularly at a distance from the firr.t 
positioning member.
2. Booster according to claim 1, characterized in that 
the first positioning member has lateral fins engaged in 
opposing grooves formed laterally in the radial opening.
3. Booster according to either of claims 1 and 2, 
characterized in that the inner end zone of* the first 
positioning member exhibits a U-shaped profile with two 
lateral arms having ends situated, in the assembly 
configuration, on the axis side of the central bore away 
from the outer end of the second positioning member, the 
inner end zone of the latter exhibiting a U-shaped profile 
with two lateral arms having end portions extending 
axially above the ends of the lateral arms of the inner 
end zone of the first positioning member.
4. Booster according to claim 3, characterized in that 
the first and second positioning members are each formed 
from a metal sheet and exhibit a substantially planar 
general shape.
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5. Booster according to one of claims 1 to 4,

characterized in that the stationary element is formed by 

a seal part of a guide and sealing annular assembly of the 

valve body carried by a rear housing wall.

6. Booster according to claim 5, characterized in that 

the valve body comprises a bearing surface intended to 

interact with the stationary element by coming up against 

it in the rest position of the booster.

7. Booster according to one of claims 4 to 6,

characterized in that the first positioning member is 

force-fitted in the lateral grooves of the radial opening.

8. Booster according to one of claims 4 to 6,

characterized in that it comprises a retaining member of 

the first positioning member consisting of a wire spring 

surrounding the valve body.

9. Booster according to claim 8, characterized in that 

the wire spring exhibits a C-shape with two end portions 

extending axially in the radial opening and interacting 

with the end of the first positioning member away from its 

inner end zone.

10. Booster according to one of the preceding claims, 

characterized in that the first shoulder of the plunger is 

formed by a peripheral annular groove defining a second 

ahnular shoulder facing the first shoulder axially and 

capable of interacting with the inner end zone of the 

first positioning member in a third specific axial 

position of the plunger relative to the valve body.
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