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O 1
~ VACUUM UNITS
This invention relates to vacuum units for internal

combustion engine-spark ignition system ignition: dis-
tributors and to a method of manufacturing such units.

A vacuum unit according to the invention includes a
housing divided internally into first and second cham-
bers by a diaphragm, a connecting link secured at one
end to the diaphragm and extending from the first
chamber for connection, in use, to the timing plate of
an ignition distributor, and a bracket secured to the
housing and whereby the unit can be secured. in posi-
tion on the casing of an ignition distributor, the bracket
being provided with a locating member engageable,; in
use, by the detachable insulating cap of the distributor,
so as to locate the cap angularly in the desired position
on the distributor casing.

Preferably the bracket is so shaped as to permit two
alternative positions of the unit relative to the casing of
the distributor, one position providing clockwise rota-
tion of the timing plate of the distributor as the con-
necting link is withdrawn by the unit in use, and the
second position. providing anti-clockwise rotation of
the timing plate as the connecting link is-withdrawn in
use, the bracket being provided with a pair of location
members for the distributor cap one of the pair being

“operative in said one: position of the bracket and the
other of the pair being operatlve in the second position
of the bracket.

Conveniently the bracket is detachably secured to
the distriburor- casing by means of screws.

The invention further resides in a method of manu-
facturing a vacuum unit including a housing divided in-
ternally into first and.second chambers by a diaphragm,
a connecting link secured at one end to the diaphragm
and extending from the first chamber for connection in
use to the timing plate of a distributor, and a mounting
bracket provided with a locating member for locating,
in use, the distributor cap, the method including per-
forming a shaping operation to provide on the connect-
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One example of the invention is illustrated in the ac-
companymg drawings wherein:

FIG. 1 is a perspective view of an ignition dlstrlbutor
with parts thereof omitted for clarity,

FIG. 2 is a sectional view of the vacuum unit shown
in FIG. 1, and

FIG. 3 is a view in the direction of arrow A in FIG.
2,

Referring to the drawings, the ignition distributor in-
cludes a hollow metal casing 11 within which is jour-
nalled a cam shaft (not shown). Supported within the
casing is a contact breaker assembly (not shown) part
of which is angularly movable about the axis of the cam
shaft in the usual manner to effect alteration in the igni-
tion timing of the distributor. Engageable with the cas-
ing 11 of the distributor is an insulating cap 12 which
when in position closes the casing 11, and which carries
a centrally disposed high tension input terminal 13 and
a plurality of generally equi-angularly spaced high ten-
sion output terminals 14. The cam shaft carries at its
upper end a rotor arm which is permanently electrically
connected to the input high tension terminal 13, and
which rotates with the cam shaft of the distributor to
distribute high tension sparking pulses to the output
terminals 14 in turn.

Secured to the casing 11 is a vacuum unit 15 which
controls adjustment of the angular position of the
contact breaker assembly of the distributor in the usual

- manner. The vacuum unit 15 comprises a housing 16
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ing link means whereby the link can be coupled to the .

distributor timing plate in use, the shaping operation
being performed after assembly of the unit and the po-
sition, on the link, at which said means is provided
being determined utilizing the location member of the
bracket as a reference pomt

Desxrably said means is a hole in the link through
which in use a pin extends to connect the link to the
distributor timing plate.

In a further aspect the invention resides in an ignition
distributor for use in the spark ignition system of an in-
ternal combustion engine, the distributor including, a
hollow casing, a contact breaker assembly mounted for
angular adjustment within the casing, a vacuum unit se-
cured to the casing, through the intermediary of a
bracket, the unit including a connecting link connect-
ing a diaphragm of the unit to said contact breaker as-
sembly, and an insulating cap closing said casing and
carrying high tension terminals of the distributor, the
bracket of the vacuum unit being provided with a loca-
tion member which mates with the insulating cap to lo-
cate the cap angularly with respect to the casing.

Preferably the periphery of the casing which engages
the cap is unbroken as permitted by the provnsmn of the
cap location on the bracket.
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formed from two pressed steel parts inter-connected at

their peripheries. Trapped between the peripheries of

the pressed steel parts of the housing 16 is the periph-

ery of a flexible diaphragm 17 which divides the hous-

ing internally into first and second chambers. Secured

to the diaphragm 17, and extending through the wall of

the first chamber is a connecting link 18, and posi-

tioned within the second chamber and also secured to

the diaphragm is a plunger 19. Acting between the dia-
phragm 17 and the wall of the second chamber is a

spring 21 which urges the diaphragm 17 to move in a

direction to reduce the volume of the first chamber. A

connecting union 22 is provided on the wall of the sec-

ond chamber whereby the second chamber can be

placed in communication with a source of vacuum. The

first chamber is open to atmosphere, and so as the pres-

sure within the second chamber is reduced then the di-

aphragm 17 and accordingly the plunger 19 and con-
nectmg link 18 are moved against the actlon of the

spring 21.

Secured to the wall of the first chamber of the hous-
ing 16 is a mounting bracket 23, The mounting bracket
23 is also formed as a metal pressing, and is shaped to
engage the cylindrical outer surface of the casing 11 of .
the distributor. The casing of the distributor is provided
with an aperture through which the connecting link 18
extends, and at its ends the bracket 23 is provided with
holes 24 for the reception of fixing screws. The con-:
necting link 18 is provided adjacent its free end with a
pierced hole 25 through which, in use, extends a pin
carried by the movable part of the contact breaker as-
sembly. Thus the connecting link 18 couples the dia-
phragm 17 of the vacuum unit to the movable part of
the contact breaker assembly, so that as the diaphragm
17 moves in accordance with fluctuations in pressure
in the second chamber of the unit.15 then the contact
breaker assembly is moved angularly to adjust the igni-
tion timing of the distributor in accordance with the
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pressure fluctuations. In the conventional manner, the

second chamber of the vacuum unit' communicates
with the inlet manifold of the internal combustion en-
gine utilising the ignition distributor.

As previously stated, the bracket 23 is shaped to en-
gage the cylindrical outer surface of the casing 11. The
axis of the vacuum unit 15 is not radially disposed with
respect to the curvature of the bracket 23, and so the
connecting link 18 extends within the casing 11 of the
distributor adjacent the inner wall of the casing. It will
be appreciated, that the vacuum unit can be engaged
in two alternative positions with the casing 11. Consid-
ering the distributor in plan view, the vacuum unit 15
can be engaged in a first position so that withdrawal of
the connecting link moves the contact breaker assem-

bly clockwise (FIG. 1) and alternatively, by rotating

the vacuum unit IS together with the bracket 23
through 180° the unit can then be engaged with the cas-
ing in such a manner that again considering the distrib-
utor in plan, withdrawal of the connecting link 18
moves the movable part of the contact breaker assem-
bly in an anti-clockwise direction. Thus the same vac-
uum unit 15 and casing 11 can be used for distributors
where clockwise movement is called for, as well as for
distributor where anti-clockwise movement is. called
- for. :

As with conventional ignition distributors, it is essen-
tial that when the cap 12 and casing 11 are engaged,
then the cap 12 and accordingly the terminals 14 are
in predetermined angular positions with respect to the
casing 11 and the components carried by the casing. In
order to locate the cap 12 in the correct position with
respect to the casing 11 the bracket 23 is provided with
an upstanding locating member 26 which projects up-
wardly, and which is received in a corresponding recess
27 in the inner wall of the cap 12. In order to locate the
cap 12 in a direction transverse to the axis of the dis-
tributor the casing 11 is provided with a circumferen-
tial shoulder 11a and an upstanding wall 115 having an
external diameter substantially equal to the internal di-
ameter of the cap 12. Since the locating member 26 is
provided on the bracket 23 then the shoulder 11a and
the wall 11b can be unbroken, so enhancing the resis-
tance of the junction between the cap and the casing,
to ingress of contaminants. '

Since the bracket 23 is arranged, as described above
to provide two alternative mounting arrangements,
then the bracket 23 is formed with a second locating
member 28 which is not in use, in the arrangement
shown in FIG. 1. However, it is to be appreciated that

in an anti-clockwise distributor the location member 28 -

would engage the cap 12 and the location member 26
would not be in use.

When the vacuum unit 15 is assembled, the free end
of the connecting link 18 is left plain. Thus the whole
of the unit including the bracket 23 is assembled, and
with the diaphragm 17 in a rest position to which it is
urged by the spring 21, the hole 25 is pierced in the end
of the connecting link 18, The piercing operation is the
last operation which is performed on the vacuum unit,
and the position of the hole 25 in the link 18 is deter-
mined using the location member 26 as a fixed refer-
ence point. Thus the hole 25 is pierced in the connect-
ing link 18 at a predetermined distance from the locat-
ing member 26 with the diaphragm 17 in its rest posi-
tion, and so tolerances involved in the manufacture of
the vacuum unit are not incorporated in the positioning
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of the hole 25 in relation to the locating member 26.
This feature is of particular importance in that it mini-
mises the build up of tolerance errors within the igni-
tion distributor. Since the hole 25 and the locating
member 26 are accurately positioned with respect to
one another, then the cap 12 and of course the termi-
nals 14 of the cap 12, will be accurately positioned rela-
tive to the hole 25. The hole, as previously described,
receives a pin whereby the connecting link 18 is cou-
pled to the contact breaker assembly of the distributor
and so the cam follower of the contact breaker assem-
bly will accurately be positioned relative to the termi-
nals 14. The cam shaft of the distributor engages the
cam follower and at certain points known conveniently
as break points the cam causes the contacts of the
contact breaker assembly to open thereby causing gen-
eration of a sparking pulse which is supplied by way of
the terminal 13 of the cap 12 to the movable high ten-
sion electrode of a rotor arm carried by the cam shaft.
The path of rotation of the electrode as the cam shaft
rotates takes the electrode close to the terminals 14 in
turn. When a sparking pulse is generated it is con-
ducted by the electrode to the nearest terminal at that
instant and it will be appreciated that conventional dis-
tributors -have sufficient accuracy to ensure that the
terminals 14 receive sparking pulses in the desired se-
quence. However to ensure this the electrode of the
rotor arm requires to have a relatively large arcuate
length and also to avoid the possibility of distribution
of the pulse to the wrong terminal 14, the angular spac-
ing between the terminals 14 is relatively large thus ne-
cessitating a cap of large diameter.

In the present example, as described above, the heel
of the contact breaker assembly is positioned relative
to the terminals 14 with minimal inaccuracy owing to
tolerances, and since the rotor arm is carried by the
cam shaft, the electrode thereof is positioned accu-
rately relative to the break point of the cam shaft. Thus
the overall accuracy of the distributor is increased in
such a manner that the necessary arcuate length of the
rotor electrode is reduced and the spacing needed be-
tween the terminals 14 is also reduced, the reduction
in terminal spacing leading to a reduction in the neces-
sary diameter of the cap 12.

The housing 16 and bracket 23 of the vacuum unit
described above are formed from metal pressings.
However, it is to be appreciated that these components
can be formed also by die-casting techniques. More-
over, the arrangement has been described as being se-
cured to the casing of the distributor by a pair of
screws. It is to be appreciated that other securing
means can be provided, and in an arrangement where
it is not desired to provide the facility of replacing the
vacuum unit then the bracket 23 could be welded or
otherwise permanently secured to the casing. In the ar-
rangement where screws are used to secure the bracket
23 to the casing 11 it is convenient to provide on a fixed
mounting plate of the contact breaker assembly a pair
of tags between which is received the shank of one of
the fixing screws for the bracket 23, the fixing screw
constituting a stop to resist rotation of the mounting
plate within the casing of the distributor.

Additionally the use of one or other of the fixing
screws to locate the mounting plate facilitates assembly
of the distributor since the required orientation of the
plate relative to the casing is immediately apparent to
the operator assembling the distributor.
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One screw will provide the plate location in an anti-
clockwise. distributor and the other screw will provide
the location in a clockwise distributor.

I claim; .

1. A vacuum unit (as claimed in claim 1 wherein), for
an ignition distributor, including a housing divided in-
ternally into first and second chambers by a diaphragm,
a connecting link secured at one end to the diaphragm
and extending from the first chamber for connection,
in use, to the timing plate of an ignition distributor, and
a bracket secured to the housing and whereby the unit
can be secured in position on the casing of an ignition
distributor, the bracket (is) being so shaped as to per-
mit two alternative positions of the unit relative to the
casing of the distributor, one position providing clock-
wise rotation of the timing plate of the distributor as the
connecting link is withdrawn by the unit in use, and the
second position providng anti-clockwise rotation of the
timing plate as the connecting link is withdrawn in use,
the bracket being provided with a pair of location
members one or other of which is engageable, in use,
by the detachable insulating cap of the distributor so as
to locate the cap angularly in the desired position on
the distributor casing, (for the distributor cap) oneof
the pair being operative in said one position of.the
bracket and the other of the pair being operative in the
second position of the bracket.

2. A vacuum unit as claimed in claim 1 wherein the
bracket is detachably secured to the distributor casing
by means of screws.
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3. An ignition distributor including a hollow casing,
a contact breaker assembly mounted for angular move-
ment within the casing, a vacuum unit secured to the
casing through the intermediary of a bracket the unit
including a connecting link connecting a diaphragm of
the unit to said contact breaker assembly, and an insu-
lating cap closing said casing and carrying high tension
terminals of the distributor, the bracket of the vacuum
unit being (provided with a location member which
mates with the insulating cap to locate the cap angu-
larly with respect to the casing.) so shaped as to permit
two alternative positions of the unit relative to the cas-
ing of the distributor, one position providing clockwise
rotation of the timing plate of the distributor as the
connecting link is withdrawn by the unit in use, and the
second position providing anti-clockwise rotation of
the timing plate as the connecting link is withdrawn in
use, the bracket including a pair of location members
one or other of which is engaged with said insulating
cap of the distributor so as to locate the cap angularly
in the desired position on the distributor casing, one of
said pair of location members being operative in said
one position of the bracket, and the other of the pair
being operative in the second position of the bracket.

4. An 'ignition distributor as claimed in claim 3
wherein the periphery of the casing which engages the
cap is unbroken as permitted by the provision of the

cap location on the bracket.
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