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[5 7] ABSTRACT 
A vacuum power servo booster including a disc-shaped 
inner shell and a cup-shaped outer shell with a dia 
phragm secured between the two shells. A radially 
opening annular groove is formed in peripheral portions 
of the inner shell by a first annularly bent portion bulg 
ing radially inwardly and a second annularly bent por 
tion oriented along the axial direction of the booster. 
The outer shell includes rectangular recesses into which 
extend inwardly at the open faces. 

7 Claims. 6 Drawing Figures 
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FIG. I PRIOR ART 
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FIG. 6 
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COUPLED SHELLS FOR VACUUM POWER 
SERVO BOOSTER 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to a vacuum power servo 
booster, and more particularly, to a technique for cou 
pling together shells of the vacuum power servo 
booster, which shells ?xedly secure a peripheral end 
portion of a diaphragm. 

Conventional vacuum power servo boosters such as a 
power brake servo booster and a power clutch servo 
booster include a pair of shells forming an outer casing 
and a ?exible diaphragm supported between the shells 
which divides the casing into two chambers. FIG. 1 
shows such a conventional power brake servo booster 
21 in which the diaphragm is secured by the shells as 
shown. At peripheral end portions of a pair of shells 22, 
23, ?anges 25, 26 extend radially outwardly in an oppos 
ing relationship to couple the shells 22, 23 together. The 
peripheral end portion of a diaphragm 24 is interposed 
between the opposing ?anges. This type of power servo 
booster is bulky in that the presence of ?anges 25, 26 
prevents the booster 21 from being made more compact 
relative to the effective diameter of the shells, the e?'ec 
tive diameter being determinative of the power output 
of the booster. 

In order to overcome this drawback, there has been 
proposed a structure as described in US. Pat. No. 
3.656,4l3 in which, as shown in FIGS. 2 and 4 thereof, 
a diaphragm 5 is provided with beading 51 around its 
outer peripheral edge. During assembly of the servode 
vice, the beaded edge 51 is clamped between a cylindri 
cal wall 11, a channel 22 formed at the outer periphery 
of a cover plate 2 and a ?anged ring 6 which is secured 
to the inner face of the cover plate 2. The channel 22 has 
spaced apertures and deformable lugs 12 on the adja 
cent end portions of the cylinder wall 11 which pass 
through the apertures and are bent through about 90° to 
secure the cover plate 2 to the cylinder 1. It is intended 
with this structure to minimize the difference between 
the effective diameter of the cylinder and the external 
diameter of the power servo device to thus obtain high 
output in a compact device. 
However, during assembly. the outer peripheral sur 

face of the beading 21 may be damaged by the inner 
peripheral surface of the cylinder wall 11, particularly 
by the inner end corner of the cylinder wall due to 
sliding contact therebetween. Further, after the cover 
plate 2 has been secured to the cylinder 1, it is almost 
impossible to subsequently disassemble the servo de 
vice. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
overcome the above-mentioned drawbacks and to pro 
vide an improved technique for coupling together shells 
of the vacuum power servo booster. 
Another object of this invention is to provide a way 

of coupling shells of a vacuum power servo booster 
wherein the difference between effective diameters of 
the shells is minimized and the external diameter of the 
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2 
device provides a compact servo device while yet pro 
viding a high output. 

Still another object of this invention is to provide 
such a technique for coupling together shells of a vac 
uum power servo booster wherein damage to the pe 
ripheral end portion of the diaphragm is prevented 
during assembly. 
These and other objects are attained in accordance 

with the present invention by providing ?rst and second 
annular bent portions at the peripheral end portion of 
the ?rst shell (rear shell). The ?rst annular bent portion 
bulges radially inwardly while the second annular bent 
portion is oriented approximately along the axial direc 
tion of the booster and bulges toward the second shell 
(front shell) to thereby provide an annular groove open~ 
ing radially outwardly at the peripheral end portion of 
the ?rst shell. The second shell has a cylindrical portion 
at a rear end portion thereof to allow insertion of the 
annular groove portion de?ned by the front and second 
annular bent portions. The ?rst and second shells are 
coupled together with the peripheral end portion of the 
diaphragm secured between the inner surface of the 
cylindrical portion and the annular groove. 

Further, in the case of the means for coupling shells 
for use in the power servo booster of the type capable of 
disassembly and re-assembly, the ?rst shell is formed 
with the above-mentioned ?rst and second annular bent 
portions to de?ne the annular groove into which the 
peripheral end portion of the diaphragm fits and is se 
cured in tight contact with the inner surface of the 
second shell. The second shell is further formed with 
locking pawls at the rear end face thereof and the first 
shell is further formed with recessed portions which 
allow the looking pawls to pass therethrough during 
rotation of the first shell within the second shell. The 
second shell also includes locking portions adapted to 
be engaged with the locking pawls. Rotation of the ?rst 
shell is lir?ted to a range de?ned by protrusions radially 
extending from the first shell and rectangular recesses 
formed in the second shell which allow sliding rota 
tional movement of the protrusions thereinv Each of the 
locking pawls is tapered inwardly so as to serve as a 
guide plate to thus gradually compress the peripheral 
end portion of the diaphragm during insertion of the 
?rst shell into the second shell whereby the peripheral 
end portion of the diaphragm is not damaged during 
assembly. 

This invention will be described with reference to the 
accompanying drawings and the description of the pre 
ferred embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is a cross-sectional view showing a conven 

tional power brake servo booster; 
FIG. 2 is a cross-sectional view taken along the line 

II-II of FIG. 3 showing a power servo booster accord 
ing to the present invention; 
FIG. 3 is a rear view as viewed from the arrow A in 

FIG. 2 of a power servo booster according to the pres 
ent invention; 
FIG. 4 is a cross-sectional view showing essential 

parts of the present invention; 
FIG. 5 is a rear view of a power servo booster ac 

cording to a second embodiment of the present inven 
tion; and 
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FIG. 6 is a cross-sectional view showing essential 
parts according to the second embodiment of the pres 
ent invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A ?rst embodiment according to the invention is 
shown in FIG. 2 wherein a power brake servo booster 
1 15 provided with a ?rst shell 2 (rear shell) and a second 
shell 3 (front shell). The ?rst shell 2 has a generally 
disc-like shape and is formed with an annular groove 5 
adapted to receive an outer peripheral end portion of a 
diaphragm 4. As best shown in FIG. 4, the annular 
groove 5 formed at the peripheral end portion of the 
?rst shell 2 is de?ned by a ?rst annular bent portion 12 
which bulges radially inwardly from the peripheral end 
of the ?rst shell 2 and a second annular bent portion 13 
contiguous to the ?rst annular bent portion 12. The 
second annular bent portion 13 is oriented approxi 
mately along the axial direction of the booster and is 
bulged toward the second shell 3. 
The second shell 3 has a generally cup-like shape. As 

best shown in FIG. 4, the open end portion of the sec 
ond shell 3 is formed with a gradually stepped cylindri 
cal portion 6 having a slightly larger inner diameter 
than that ofthe remaining portion 6'. Further as shown 
in FIG. 3. a plurality of equally spaced rectangular 
recesses 7 are formed at the open end face of the second 
shell 3. The open end face of the second shell 3 is further 
formed with a plurality of locking pawls 8 at other than 
the positions of the recesses 7. Each of the locking 
pawls 8 has a radially inwardly directed arcuate shape. 
In this case, the distance between the bottom face of the 
recess 7 and an axially inward face of the locking pawl 
8 is equal to the thickness of the ?rst shell 2. Each of the 
inner surfaces of the locking pawls 8 is inwardly in 
clined toward the front side so as to provide a guide 
surface 8a. 

Further, the outermost diameter of the ?rst shell 2 is 
equal to the inner diameter of the end portion of the 
stepped cylindrical portion 6 of the second shell 3. The 
?rst shell 2 is further formed with protrusions 9 extend 
ing radially outwardly which are adapted to be slidingly 
positioned in the rectangular recesses 7. The relative 
rotational movement between the ?rst and second shells 
2, 3 is limited by the abutment of one of the side faces of 
the protrusion 9 against one of the side walls of the 
recess 7. 

Furthermore. plural arcuate recesses 10 are formed at 
the peripheral end portion of the ?rst shell 2. The arcu 
ate recesses 10 are provided in order to avoid abutment 
between the ?rst shell 2 and the arcuate locking pawls 
8 formed in the second shell 3 when the one of the side 
faces ofthe protrusion 9 is in contact with the one of the 
side walls of the rectangular recess 7 while the ?rst shell 
2 is being ?tted into the second shell 3. Between each of 
the arcuate recesses 10, a locking portion 11 is provided. 
The plural locking portions 11 engage with the inward 
end faces of the locking pawls 8 when the ?rst and 
second shells 2, 3 are rotated relative to one another 
with the other side face of the protrusion 9 in abutment 
with the other side wall of the rectangular recess 7. 
The other structures illustrated in the drawings and 

the associated function or operation are the same as 
those of a conventional power brake servo booster so 
that no further detailed explanation thereof is believed 
necessary. 
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4 
With this structure. coupling between 'the ?rst and 

second shells 2, 3 is carried out by the following man 
ner. Firstly, the peripheral end portion of the diu 
phragm 4 is ?tted into the annular groove 5 formed in 
the ?rst shell 2. Then the ?rst shell 2 is inserted into the 
second shell 3 with one of the side faces of the protru 
sions 9 of the ?rst shell 2 in contact with one of the side 
walls of the recesses 7 wherein the arcuate recesses 10 
of the ?rst shell 2 are positioned coincident with the 
arcuate locking pawls 8 of the second shell 3. In this 
case, as shown in FIG. 4, although the locking pawls 8 
are positioned in abutment against the peripheral end 
portion of the diaphragm 4 ?tted in the annular groove 
5, the inner surfaces of the locking pawls 8 are inclined 
to form the guide surface 8a so as to thus gradually 
compress and deform the peripheral end portion of the 
diaphragm 4 during insertion of the ?rst shell 2 into the 
second shell 3 whereby the peripheral end portion of 
the diaphragm 4 slidingly passes through the locking 
pawls 8 smoothly without damage thereto. 

Thereafter, the ?rst shell 2 is rotated about its axis 
with respect to the second shell 3 until the other side 
faces of the protrusions 9 are in abutment with the other 
side walls of the recesses 7 so that the locking portions 
11 of the ?rst shell 2 are engaged with the inward sur 
faces of the locking pawls 8 of the second shell 3 
thereby coupling the ?rst shell 2 to the second shell 3. 
According to the present invention, since the first 

shell 2 is formed with the ?rst annular bent portion 12 
bulging radially inwardly from the peripheral end por 
tion thereof and the second annular bent portion 13 
contiguous to the ?rst bent portion 12 and oriented 
approximately along the axial direction of the booster l 
and bulging toward the second shell 3, the peripheral 
end portion of the diaphragm 4 is pressingly ?tted in a 
space having a generally triangular shape in cross-sec 
tion de?ned by the annular groove 5 formed at the 
peripheral end portion of the first shell and the cylindri 
cal portion 6 of the second shell 3. The triangularly 
shaped portion is resiliently supported by the second 
annular bent portion 13 bent at the position adjacent to 
the cylindrical portion so that this ?tting state is stably 
maintained against any load produced by the power 
servo booster along the axial direction thereof. Further. 
the ?rst and second annular bent portion 12, 13 rein 
force the mechanical strength of the ?rst shell 2 so that 
even employing a relatively thin metal plate, the ?rst 
shell 2 may be produced by pressing techniques so as to 
integrally provide the ?rst and second annular bent 
portions 12, 13. 

Also, according to the embodiment shown in FIG. 4, 
the butt portion of the guide surface 8a is parallel to the 
axis of the booster as at 8b in order to enhance the 
rigidity of the locking pawls 8 although this feature is 
not an absolute necessity. 
A second embodiment according to the invention is 

shown in FIGS. 5 and 6. wherein like parts and compo 
nents are designated by the same reference numbers and 
characters as those shown in the ?rst embodiment. The 
second embodiment speci?cally relates to a power 
servo booster 1' of the non-disassemblable type wherein 
the arcuate recesses 10 as seen in the ?rst embodiment 
are not formed in the ?rst shell 2. According to the 
second embodiment, the shapes of the ?rst and second 
annular bent portions l2, 13 formed at the peripheral 
end portion of the ?rst shell 2 are the same as those of 
the ?rst embodiment. 
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The coupling between the ?rst and second shells 2. 3 
is carried out by the following manner. Firstly, the 
peripheral end portion of the diaphragm 4 is ?tted into 
the annular groove 5. and then protrusions 9' extending 
radially outwardly from the ?rst shell 2 are axially 
aligned with the recesses 7' formed in the second shell 3 
and thereafter the first shell 2 is inserted into the second 
shell 3 until the protrusions 9‘ are in abutment with the 
recesses 7’. While this state maintained. the locking 
pawls 8‘ are formed at the open end portion of the sec 
ond shell 3 by a pressing device which presses the ap 
propriate portions radially inwardly as shown by ar 
rows in FIG. 6 with the result that the ?rst shell 2 is 
supported between the recesses 7’ and the locking pawls 
8' of the second shell 3 thereby coupling the ?rst shell 2 
to the second shell 3. In this case, since the peripheral 
end portion of the diaphragm 4 is tightly supported 
between the inner peripheral surface of the cylindrical 
portion 6 of the second shell 3 and the annular groove 5 
of the ?rst shell 2, a ?uid-tight seal is maintained at the 
peripheral end portion of the diaphragm 4. 

According to the ?rst and second embodiments, the 
second shell 3 is provided with a stepped cylindrical 
portion 6 to aid in assembly and to maintain the dimen 
sional stability of the ?tting portions for the peripheral 
end of the diaphragm druing press working and to 
maintain scalability. However, the stepped portion 6 
can be omitted. Further, it goes without saying that 
other types of coupling members may be used for join 
ing the shells 2, 3. 

In view of the foregoing, according to the present 
invention, since the peripheral end portion of the dia 
phragm is interposed in a ?uid-tight sealing arrange 
ment between the annular groove formed at the periph 
eral end portion of the ?rst shell which opens radially 
outwardly and the cylindrical portion of the second 
shell into which is inserted the ?rst shell, the maximum 
external diameter of the power servo booster is approxi 
mately equal to the outer diameter of the cylindrical 
portion of the second shell therefore resulting in a com 
pact booster in comparison with a conventional booster 
having flanges. 
While the invention has been described in detail and 

with reference to speci?c embodiments thereof, it will 
be apparent to one skilled in the art that various changes 
and modi?cations can be made thereto without depart 
ing from the spirit and scope of the invention. 
What is claimed is: 
1. A vacuum power servo booster comprising: 
a generally disc-shaped ?rst shell, 
a generally cup-shaped second shell. said ?rst and 

second shells de?ning an outer casing of said 
booster, and 

a diaphragm secured between said ?rst and second 
shells which divides the easing into two chambers, 

an annular groove being integrally formed at a pe 
ripheral end portion of said ?rst shell, said annular 
groove opening radially outwardly and said annu 
lar groove being de?ned by a ?rst annular bent 
portion bulging radially inwardly from the periph 
eral end portion of said ?rst shell and a second 
annular bent portion at an inward position of said 
?rst shell, said second annular bent portion being 
oriented approximately along the axial direction of 
said booster and bulging toward said second shell, 

said second shell having a cylindrical portion adapted 
for insertion of said ?rst shell therein, peripheral 
end portions of said diaphragm being interposed 
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6 
between said annular groove and said cylindrical 
portion, and 

[said second shell being provided with at least one 
axial recess in said cylindrical portion. said ?rst 
shell being provided with at least one radially out 
ward protrusion adapted to be received in said 
recess,] said ?rst shell being further provided with 
a plurality of arcuate radial recesses at the outer 
peripheral surface thereof. and a plurality of lock 
ing portions arranged in an alternating manner 
between said recesses, said second shell being pro 
vided with locking means for engaging said locking 
portions. said locking means comprising radially 
inwardly extending arcuate locking pawls, said 
pawls being inclined toward the axis of said second 
shell so as to de?ne guide surfaces, whereby pe 
ripheral portions of said diaphragm may smoothly 
pass over said guide surfaces in sliding contact 
therewith, without damage to said diaphragm. 

2. The booster of claim 1, or 7 wherein said cylindri 
cal portion is located at an open end portion of said 
second shell, said cylindrical portion having an inner 
diameter larger than that of the remaining portion of 
said second shell. 

3. The booster of claim 1. or 7 wherein an outer diam 
eter of said ?rst shell is substantially equal to an inner 
diameter of said cylindrical portion of said second shell. 

4. The booster of claim [1] 7 or 2, wherein said 
arcuate locking pawls extend radially inwardly at an 
open end face of said second shell, the axial distance 
between bottom surface of each of said axial recesses 
and an axially inward surface of said locking pawls 
being equal to the thickness of said first shell. 

5. The booster of claim 4, wherein each of said arcu 
ate recesses is positioned coincident with corresponding 
ones of said arcuate locking pawls when ?rst ones of the 
side faces of said protrusions are in contact with corre 
sponding ?rst ones of the side walls of said axial recesses 
and said locking pawls are engaged with said locking 
portions when second side face of said protrusions are in 
contact with corresponding second side walls of said 
axial recesses during relative rotation between said ?rst 
and second shells. 

6. The booster of claim 1. or 2 wherein said locking 
pawls are located at an open end of said locking pawls 
being radially inwardly bulged to ?xedly support said 
first shell. 

7. A vacuum power servo booster comprising." 
a generally disc-shaped ?rst shell, 
0 generally cup-shaped second shell, said ?rst and sec 
and shells de?ning an outer casing of said booster. 
and 

a diaphragm secured between said first and second shells 
which divides the casing into two chambers. 

an annular groove being integrally formed at a periph 
eral end portion of said ?rst shell, said annular groove 
opening radially outwardly and said annular groove 
being defined by a ?rst annular bent portion bulging 
radially inwardly from the peripheral end portion of 
said first shell and a second annular bent portion at 
an inward position of said ?rst shell, said second on 
nular bent portion being oriented approximately along 
the axial direction of said booster and bulging toward 
said second shell, said second shell having a cylindri 
cal portion adapted for insertion of said first shell 
therein. peripheral end portions of said diaphragm 
being interposed between said annular groove and said 
cylindrical portion. and 
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said second shell being provided with at least one axial 
recess in said cylindrical portion. said first shell being 
provided with at least one radially outward protrusion 
adapted to be received in said recess. said first shell 
being further provided with a plurality of arcuate 
radial recesses at the outer peripheral surface thereof", 
and a plurality of locking portions arranged in an 
alternating manner between said recesses, said second 
shell being provided with locking means for engaging 

25 

35 

45 

50 

55 

60 

65 

8 
said locking portions. said locking means comprising 
radially inwardly extending arcuate locking pawls. 
said paw/s being inclined toward the axis of said sec‘ 
and shell so as to de?ne guide surfaces. whereby pe~ 
ripheral portions of said diaphragm may smoothly 
pass over said guide surfaces in sliding contact there 
with. without damage to said diaphragm‘ 

‘I 1' i 1k =0! 


