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[57) ' ABSTRACT

A vacuum operable unit for use in an ignition distribu-
tor of an internal combustion engine comprising a cas-
ing divided into first and second chambers by a dia-
phragm. A push rod is coupled to the diaphragm and -
extends through one wall of the first chamber, a seal”
engaging the wall of the chamber and the push rod so
as to permit movement of the push rod with the dia-
phragm, while sealing the first chamber. First and sec-
ond springs are positioned in the first and second
chambers respectively, and either spring is operable
on the diaphragm as the diaphragm moves in a direc-
tion to reduce the volume of the respective chamber.
The housing supports a pair of abutments associated
with the springs respectively, the springs engaging
their respective abutments when the diaphragm is in a
central position, so that in the central position neither
spring acts on the diaphragm.

4 Claims, 1 Drawing Figure
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VACUUM OPERABLE UNITS FOR IGNITION
DISTRIBUTORS

This invention relates to vacuum operable units for
use with ignition distributors of internal combustion en-
gines.

A unit in accordance with the invention includes a
hollow casing divided into first and second chambers
by a flexible diaphragm, a push rod coupled at one end
to the diaphragm so as to move therewith and arranged
at its other end to be coupled to the timing plate of an
ignition distributor, said rod extending through the wall
of said first chamber and sealing means engaging the
wall of the first chamber and the rod to seal the cham-
- ber while permitting movement of the rod, first resilient
means within the first chamber and engageable by the
diaphragm during movement of the diaphragm in a di-
rection to reduce the volume of the first chamber, sec-
ond resilient means, within the second chamber and en-
gageable by the diaphragm during movement of the di-
aphragm in a direction to reduce the volume of the sec-
ond chamber, and first and second abutments carried
by the casing and engageable by the first and second
resilient means in a central position of the diaphragm
so that in said central position neither of said first and
second resilient means acts on said diaphragm.

Preferably, one -of said first and second resilient
means includes an adjustable extension through which
that resilient means engages the diaphragm, said exten-
sion being adjusted to ensure that the diaphragm does
not have any free movement relative to said first and
second resilient means while at the same time ensuring
that in said central position neither resilient means acts
on the diaphragm.

Desirably said extension is adjustable from the exte-
rior of the unit by way of a sealable aperture in the cas-
ing.

The accompanying drawing is a sectional view of a
vacuum operable unit in accordance with one example
of the invention. ’

Referring to the drawing, the unit includes a casing
11 which is hollow, and which is defined by a pair of
generally cup shaped parts 11a 11b which are joined at
their peripheries. The casing parts 11a 11b are substan-
tially identical, and trapped between the joined periph-
eries of the casing parts 11a 115 is a flexible diaphragm
12. The diaphragm 12 divides the hollow casing 11 into
first and second chambers 14, 15 and secured at one
end to the diaphragm 12 and extending through the
chamber 14 is a push rod 13. The push rod 13 extends
through an aperture in the wall of the chamber 14, and
engaged with the wall of the chamber 14 and the push
rod 13 is a sealing member 16. The sealing member 16
permits movement of the rod 13 relative to the casing
11 while maintaining the chamber 14 sealed at the
point at which the rod passes through the wall of the
chamber. '

The casing parts 11a 115 house respective compres-
sion springs 17, 18 which urge respective washers 19,
21 towards the diaphragm 12. Each of the washers 19,
21 is received in a cylindrical portion of its respective
casing part 11a 11b and is slidable therein. Secured to
the casing parts 11a 11b are respective annular abut-
ment plates 22, 23 against which the washers 19, 21 are
urged by their respective springs. Secured to the
washer 19 and extending through the central aperture
in the abutment plate 22 is an extension 24 which can
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engage a washer 32 on one face of the diaphragm 12.
The extension 24 is in the form of a hollow sleeve, and
encircles the rod 13. Secured to the washer 21 and ex-
tending through the central aperture in the abutment
plate 23 is an internally screw-threaded extension 25
carrying a grub-screw 26 which can engage the end 34
of the push rod 13 which is deformed to trap a further
washer 33 against the face of the diaphragm 12 remote
from the washer 32. Moreover, aligned with the hollow
extension 25 and secured to the casing part 11b is a
sealable hollow spigot 27 through which a screw-driver
can be inserted to engage the grub-screw 26. In order .
to resist rotation of the washer 21 and spring 18 during
rotation of the grub-screw 26 relative to the extension
25, the washer 21 is provided with a projection 28
which extends through an aperture in the abutment
plate 23. The washer 21 and the washer 19 are identical
in order to minimize the number of different parts re-
quired in the manufacture of the unit. For this reason,
the washer 19 has an extension which extends through
an aperture in the associated abutment plate 22, but
since the washer 19 does not carry a grub-screw, then
the extension on the plate 19 is not required for any
specific purpose. A conduit 29 is secured to the casing
part 11a and communicates with the chamber 14, and
a similar conduit 31 is secured to the casing part 115
and communicates with the chamber 15.

When the pressure acting on both sides of the dia-
phragm 12 is the same then the diaphragm 12 will as-
sume a rest position. The length of the extension 24 is
such that when the diaphragm is in its rest position and
the washer 19 engages the abutment plate 22 then
there is no clearance bétween the extension 24 and the
washer 32.-Moreover, the position of the grub-screw 26
relative to the extension 25 is so adjusted that with the
diaphragm in its rest position and the washer 21 en-
gaged with the abutment plate 23 there is no clearance
between the screw 26 and the end 34 of the push rod
13. Thus the diaphragm, in the rest position, does not
have any free movement relative to the springs 17, 18
while at the same time is not acted upon by the springs.
In the event that owing to manufacturing tolerances the
extension 24 does not touch the washer 32 in the rest
position then the screw 26 is adjusted to take up any
clearance, the effect of the slight inherent resilience of
the diaphragm being negligible in comparison with the
resilience of the springs 17, 18 in use.

The springs 17, 18 are of course totally independent
of one another and so when the diaphragm is moved in
a direction to reduce the volume of the chamber 14
then the spring 18 takes no part in resisting or aiding
the diaphragm movement, and similarly when the dia-
phragm is moving in a direction to reduce the volume
of the chamber 15 then the spring 17 takes no part in
either resisting or aiding the movement of the dia-
phragm. .

The vacuum operable unit is particularly intended for
use on an ignition distributor for an internal combus-
tion engine having the facility for admitting air to the
cylinders of the engine during closed throttle running
conditions. The admission of air into the cylinders dur-
ing closed throttle running conditions minimizes the
percentage of noxious products in the exhaust of the
internal combustion engine, by enhancing the combus-
tion of fuel drawn into the cylinders during closed
throttle conditions. However, the enhanced combus-
tion of fuel causes an increase in the power output of
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the engine during closed throttle conditions, and obvi-
ously this is undesirable. Thus the distributor is ar-
ranged to retard the ignition timing of the engine be-
yond any normally retarded setting, during closed
throttle conditions, the retardation of the ignition tim-
ing negating the effects of the enhanced fuel combus-
tion. Thus in a practical embodiment, the free end of
the rod 13 is connected to the timing plate of an igni-
tion distributor, and the conduits 29, 31 are coupled to
a valve which is operated in accordance with the posi-
tion of the engine throttle. The valve determines which

of the chambers 14, 15 is open to atmosphere, and-

which is subject to the engine inlet manifold depression
at a given throttle condition. During normal running
conditions, that is to say other than closed throttle con-
ditions, the chamber 14 is connected through the valve
to atmosphere, and the chamber 15 is connected to the
inlet manifold at a point slightly above the throttle
pivot so as to be adjacent the upstream edge of the
open throttle. The variations in manifold depression
cause movement of the diaphragm 12, and the move-
ment of the diaphragm 12 is transmitted to the timing
plate of the distributor by the rod 13. Thus variations
in the pressure gradient between the chamber 14 and
the chamber 15 during normal running of the engine
controls the advance and retard of the timing of the en-
gine in the usual manner. However, when the throttle
of the engine is closed the pressure upstream of the
throttle will be substantially atmospheric and so, the
chamber 15 is opened to atmosphere. The valve con-
nects the chamber 14 to the inlet manifold downstream
of the throttle and since the throttle of the engine is
closed, then there will be a high degree of vacuum in
the manifold. Thus the diaphragm 12 will be moved to
the left against the action of the spring 17 to retard the
-ignition timing of the engine beyond the maximum re-
tardation which is achieved during normal running.
Since the action of the spring 17 is totally indepen-
dent of the action of the spring 18 then the accuracy of
the operation of the unit during normal conditions is
not prejudiced by providing the facility for extra retard
during closed throttle conditions. Thus the spring 18
can be set to give the optimum control characteristics
for normal running of the engine without the necessity
of having to provide for extra retard movement of the
components of the unit. Similarly, the spring 17 can be
chosen to give the optimum characteristics during
closed throttle conditions without having to also ac-
commodate the desired characteristics for normal run-
ning. In addition, the use of the extensions 24 and 25
sliding through apertures in the abutment plates 22, 23
affords accurate control of the overall range of move-
ment of the diaphragm and therefore the overall range
of timing adjustment which the unit can provide. The
thickness of the abutment plates is known accurately
and the lengths of the extensions 24, 25 from their re-
spective washers 19, 21 on one side of their respective
abutment plates to their respective peripheral flanges
on the other side of the abutment plates, can be con-
trolled accurately during machining of the extensions.
Thus the permitted range of movement to the left (as
shown) is governed by the length of the extension 24
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while the permitted range of movement to the right is
governed by the length of the extension 25. In practice
in a distributor the unit could afford 12° of ignition tim-
ing adjustment on either side of the diaphragm rest po-
sition giving 24° in all, and could be controlled to an ac-
curacy of plus or minus %°.

I claim: :

1. A vacuum operable unit for use with an internal
combustion engine ignition distributor including a hol-
low casing having a pair of fixed outer walls and divided
into first and second chambers by a flexible diaphragm,
a push rod coupled at one end to the diaphragm so as
to move therewith and arranged at its other end to be
coupled to the timing plate of an ignition distributor,
said rod extending through said outer wall of said first
chamber and sealing means engaging said outer wall of
the first chamber and the rod to seal said first chamber
while permitting movement of the rod, first resilient
means within the first chamber having first retaining
means at a first end thereof which is operatively acted
upon by the diaphragm during movement of the dia-
phragm in a first direction from a central position
thereof to reduce the volume of the first chamber, a
second end thereof restrained by said outer fixed wall
of said first chamber, second resilient means within the
second chamber having second retaining means at a
first end thereof which is operatively acted upon by the
diaphragm during movement of the diaphragm in a sec-
ond direction from said central position to reduce the
volume of the second chamber, a second end thereof
restrained by said outer fixed wall of said second cham-
ber, and first and second abutment means fixed to the
casing and engagable by said first and second retaining
means respectively in said central position of the dia-
phragm for preventing said first and second resilient
means respectively from operatively acting on said dia-
phragm in said central position, and first and second
extensions on said first and second retaining means, re-
spectively, extending through and beyond said first and
second abutment means, respectively, for engaging said
diaphragm. -

2. A unit as claimed in claim 1 wherein one of said
first and second retaining means includes a means for
adjusting its respective extension through which that
retaining means engages the diaphragm, said extension
being adjusted to ensure that the diaphragm does not
have any free movement relative to said first and sec-
ond resilient means while at the same time ensuring
that in said central position neither resilient means acts
on the diaphragm.

3. A unit as claimed in claim 2 wherein said means
for adjusting its respective extension is adjustable from
the exterior of the unit by way of a sealable aperture in
casing.

4. A unit as claimed in claim 2 wherein said means
for adjusting its respective extension is a screw in screw
threaded engagement with a component of said one re-
taining means, said component including means for
holding it against rotation relative to the casing to facil-

itate adjustment of the position of the screw.
* * k * *



