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@ Vacuum control system.

@ A retard delay control valve 60 has a housing 62 defining
a chamber 72 therein which has a check valve 68 in
communication with the outlet 64 that is in communication
with a ported vacuum source 12. The end of the chamber 72

_ has an inlet 66 in communication with the vacuum reservoir
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54 which is in communication with the control section 56 of
bypass valve 58. The chamber 72 has a scintered metal plug
76 in communication with and unchecked to the exterior of
the chamber 72 for continuously bleeding in ambient air

directly into the chamber at a sufficiently small rate such that
when a vacuum is supplied to outlet 64, the chamber 72 is
evacuated to maintain the bypass valve in a closed position.
When the vacuum is not applied to outlet 64, the check valve
68 is closed to allow continuous bleeding through the
scintered metal plugs 76 to slowly dissipate the vacuum in
the chamber 72 such that after a predetermined amount of
time the bypass valve 58 is opened.
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DESCRIPTION.

VACUUK CONTROL SYSTEM.

This invention relates to vacuum control systems.

In some motor vehicles, sir is introduced into the exhaust
system to effect combustion of unburned hydrocarbons and to effect
catalytic convertion of the exhaust gases. By-pass valves are
provided to prevent overheating of the exhaust systeam which would

otherwise occur during periods of sustained idling or deceleration,
A vacuum control is usuvally incorporated in such systiems so that the
by-pass valve is actuated only after a predetermined period following
coumencedent of the idling or deceleration, Typically, such control
systems comprise an assembly of parts which are expensive to produce

and difficult to assemble,

According to the present invention, there is provided a

. control system for a vacuur—operated valve comprising a vacuum line

adapted at one end for comnection to a vacuum source and at the other
end for commection to the vacuum operated valve, the szid valve being
movable between open and closed pogitions in response to changes in
pressure levels in the vacuum line, a check valve in the vacuum line
for permitting flow of fluid in one direction elong the vacuum line towards
the vacuum source, characterised by a bleed passage effscring communication
between & fluid pressure source and the vacuum line between the check
velve and the said other end of the vacuum line.

In accordance with a preferred embodiment of the invention,
a thermactor delsy control bas a housing defining a chamber with a check
valve normally biased to a closed position operably positioned between
the chamber and a ported vacuum source such that whern the vacuum source
applies a low pressure ito the check valve, the check valve opens,
The housing chamber zlso has a restricted orifice which is in fluid
communication to the exterior of the chamber. The chamber also has an
inlet which communicates with a vacuum reservoir which in turns

communicates with a vacuum control portion of a bypass valve.
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Further, according to the invention, the restricted orifice is
preferably formed from a sintered metal plug. The sintered metal plug
allows continuous bleeding of air into the chamber. The bleeding of
air is sufficiently slow to normally allow the vacuum source t¢ create
sufficiently low pressure in the chamber and vacuum reservoir to control
the bypass valvs and maintair it in a normally closed position such that
air flow iz directed through the bypass valve into the thermactor system.
¥hen the vacuum source has a sufficiently high pressure during idle and
deceleration modes, the check valve closes and the continuous bleeding
of air slowly fills .the chamber and vacuum reservoir. The vacuum control
portion maintaing the vacuum bypass valve in its closed position for a
predetermined amount of time until sufficient amount of air bleeds
through the gintered metal plug such that the pressure is sufficiently
increased so that the bypass valve is biased to its open position to
divert air from entering the exhaust system.

In broader terms, the delsy control has a calibrated orifice
for allowing a continuous bleeding of air into the line which is
operably commected to the vacuum control of a bypass valve.

In order that the invention may be better understood, a typical
known gystem, and a preferred embodiment of the invention will now be
described, by way of example only, with reference to the drawings, in
whi ch:— |

Reference now will be made to the accompanying drawings in which:-

Figure 1 is a schematic view of a prior art system
used to retard the opening of the bypass valve.

Figure 2 is a schematic diagram of the system shown in Figure 1.

Figure 3 is a partially schematic end segmented view of an

embodiment of a thermactor delay control aysteh according to thg invention.

Figure 4 is a schematic diagram of the thermactor delay control
systen shown in Figure 3.
Figure 5 shows 2 second embodiment of a thermactor delay

control according to the invention.
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Referring first to Figures 1 and 2 a typical vacuum conirol
system is illustrated. This system controls a bypass valve 58 by
sensing the ported vacuum in a carburetor 10 above the throttle.

The carburetor 10 hag a ported vacuum outlet 12 connected to a
temperature vacuum switch 14. A tube 16 connects thé switch 14 to

a T junction 48. Tubé 20 extends from T junction 18 to a check

valve 22. Tube 24 is connected to control inlet 26 of a vacuum

vent valve 28. Vacuum vent valve 28 includes a diaphragm 30 which is
responsive to the vacuum in inlet 26 such that a predetermined low

pressure therein moées diaphragm 30 to the left in Figure 1. The

_diaphragm 30 is integral with a valve member 32 which closes vacuum

vent.valve 28. Upon an increase in pressure occuring in tube 24
(i.e., a decrease in vacuum), the diaphragm 30 moves valve member
32 to the right to open the valve 28 to let air flow through a
restricting orifice 34 in outlet 36.

Check valve 22 has an outlet connected to a tube 38. The
outlet 36 is connected to tube 40. Tubes 38 and 40 are connected to a
T junction 42 which also is connected to tube 44 leading to z retard
delsy valve 46 which includes a check valve 48 and a restricted
orifice 50 formed by a sintered metal plug. The retard delay valve
46 is also in communication with a vacuum reservoir 54 which leads
to the vacuum control 56 of bypass valve 58. The bypass valve 58 is
constructed such that when a low pressure below a predetermined value
is applied to ihe vacuum control 56, the bypass valve 58 is actuated to a
position that allows air to pass from inlet 57 connected to a thermactor
pump (not shown) to outlet 59 connected to the exhaust manifold
(not aﬁown) and seals off vent port 61 (hereinafter referred to as the
bypass valve's closed position). When the pressure in vacuum conirol
45 is above the predetermined value, the bypass valve 58 is biased
to move to a position that allows air to pass from inlet 57 to vent
port 61 and to close off outlet 59 (hereinafter referred to as the

bypass valve's open position).
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The operation of the device in Figure 1 18 described with
reference to Figure 2. When a low pressure is applied to the ported
vecuum vent 12, the vent valve 28 is moved to ite closed position
and check valve 22 and check valve 48 are opened so a low pressure
is applied to the inlet side of the retard delay valve 46 and on the
control portion 56 of the bypass valve 58 to maintain the bypass
valve 58 in its closed position such that air passes from inlet
57 through outlet 59 and to the exhmust system (not shown). When
the pressure in tube 16 increases due to a deceleration mode or
idle mode, check valves 22 and 48 close, and the vent valve 28
opens. Air passes through tubes 40 and 44 ard bleeds through
orifice 50 to tube 52 which leads to vacuun reservoir 54 such that
in an eppropriate amount of time, the vacuum control 56 azllows the
bypass valve 58 to open and cause air from the thermactor pump to
bs dumped through vent 61 and bypass the exhaust system.

Referring now to Figure 3, a thermactor delsy conirol 60

is operably connected to a ported vacuum source
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12, a vacuum reservoir 54, and control portion 56 of a
thermactor bypass valve 58. The thermactor delay control
'50 includes a generally cylindrically shaped housing 62
with an outlet 64 at one end and an inlet 66 at an
opposing end thereof. -

A dividing wall 70 partitions off a chamber 72
within h'ousing 62. A check valve 6B is mounted in the
dividing wall 70 in- communication with outlet 64 and
chamber 72. The outlet 64 is operably connected to the
ported vacuum source 12. The check valve 68 is normally
biased to a closed position and is mounted sﬁch that when
a low pressure is applied to outlet 64 the check valve 68
opens. _ o

Sidewall 74 of chamber 72 has an orifice 75
fitted with a scintered metal plug 76. The s'cintev:ed:'
metal plug 76 includes a multitude of metallic fibers
secured together to provide flow spaces therebetween.' It
is sealingly fitted in the orifice 75 to restrict and
calibrate the amount of flow of air flowing therethrough
and into the chamber 72. . . ;

A projecting section 78 of housing 62 is capped
with an air filter 80 which covers the scintered metal

"plug 76 to protect it from particulates that can clog the

plug 76.

The inlet 66 is in fluid communication- with the
vacuum reservoir 54 which in turn is connected to the
control section 56 of bypass valve 58. '

The specific shape of the control 60 can have
many variations. Figure 4 shows more clearly, in
schematic form, the functional structure of the control
60. The outlet line 64 is in communication with check
valve 68 biased to a closed position and operable upon a
vacuum in outlet line 64. Orifice 75 is upstream from

check valve 68 and has one end in fluid communication with
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inlet line 66 and check wvalve 68. The other end of
orifice is unchecked and provides continuous bleeding into
the vacuum lines.

The operation of the thermactor control system
can be described with reference to Figures 3 and 4. A low
pressure 1is normally applied to outlet 64 which opens
check valve 68 and introduces a low pressure to chamber 72
and inlet 66. The orifice 75 with the scintered metal
plug 76 sufficiently restricts the flow into the chamber
72 such that the vacuum source 12 connected to outlet 64
easily overcomes the continuous bleeding through the
orifice 74 to maintain the low pressure within the chamber
72, line 66, vacuum reservoir 54, and the control section
56 of the bypass valve 58. The pressure applied to
control section 56 sufficiently low to maintain the bypass
valve in a rmmmaliy closed position against its bias to

open such that air passes from inlet 57 to outlet 59 and

to the exhaust manifold (not shown).
When the carburetor 10 is put in the idle mode or

deceleration mode, and the ported vacuum source 12 no

longer provides a sufficiently low pressure, the check
valvé 68 is biased to its closed position to prevent
backbp of vapors through the thermactor delay control 60,
and to close off vacuum reservoir 54. Air slowly bleeds
through orifice 75 which allows continuous bleeding of air
therethrough into the chamber 72 and through the inlet 66
to the vacuum reservoir 54. The calibrated bleeding of
air is sufficiently slow to maintain a low pressure within
reservoir 54 for controlling the bypass valve 58 for a
predetermined amount of time after which the pressure is
sufficiently increased to allow the bypass valve to bias
to its open position. Air which passes through inlet 57
is then dumped through vent port 61. Most commonly, the
scintered metal plug 76 is formed to allow for an
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approximately 50 second delay after an idle or
deceleration modes commences after which the bypass valve
58 is then opened. As a consegquence of the delay control,
if the carburetor 10 has its idle mode or deceleration
mode for less than a 50 second continuous spén, the bypass
valve 58 remains.closed during the span and the thermactor
gsystem remains actuated with air being pumped into the
exhaust manifeld.

- A second embodiment of a thermactor control
according to the invention is illustrated in Figure 5. 1In
the second embodiment, the thermactor delay control 60
includes a substantially cylindrical housing 80 with an
annular end plate 82 having a central outlet 84 extending
therefrom. An annular end plate 86 is spaced from the end
plate 82 with an inlet tube 88 extending therefrom. A
scintered metal plug 96 is mounted within an aperture 98
in the annular plate-86.

" A dividing plate 90 is positioned within housing
80 between the two end plates 82 and 86. The dividing
plate .90 has a check valve 92 mounted therethrough which
is normally biased to a closed position and openable upon
a vacuum present in 1inlet 8&4. The dividing plate 90, end
plate 86, and housing sidewall 80 define a chamber 94 in
communication with the inlet 88.

The sidewall 81 of housing 88 extends axially
beyond the end plate 86 to form a seat for ‘an annular
filter 98B which fits about the inlet 88 and covers the
scintered méﬁal plug 96. An annular end cap 100 is fitted
within the cylindrical sidewall 81 about inlet tube 88 to
cover the £filter 98. The end cap 100 has radially
extending slots 102 which allow air to pass therethrough
and through the filter 98 and the sintered metal pl., 96.
As shown for the first embodiment, the inlet tube 88 is
fluidly connected to the vacuum reservoir 54 and outlet 84
is similarly connected to the ported vacuum source 12.



10

15

20

25

30

-8 - 0051452

The function of the second embodiment |is
identical to the first embodiment in that when a low
pressure is applied to outlet 84, the check valve is
opened and the vacuum source evacuates the chamber 94 and
vacuum reservoir 54 and control section 56 to control
bypass valve 58.

The scintered metal plug 96 allows a calibrated
continuous bleed that is sufficiently slow for the vacuum
source to easily overcome.

When the vacuum source has an increased pressure,
the check valve 92 <closes to close off chamber 94.
Continuous bleeding of air through the scintered metal
plug 96 into chamber 94 and through outlet 88 into vacuum
reservoir 54 slowly builds up the pressure therein such
that upon a predeteremined amount of time, the bypass
valve 58 opens thereby dumping the thermactor air into
vent port 61.

The use of an orifice that provides continuous
bleeding allows for a great simplification of the
thermactor delay control system. The simple one-piece
control valve 60 replaces a myriad of parts; namely, 7T
junctions 18 and 42, lines 24, 20, 38, 40 and 44, vented
value 28, check valve 22, and retard valve 46 shown in
Figure 1. 1In total, the one control 60 replaces ten
separate parts and eliminates the cost of assembling these

ten parts.

The use of a continuous bleeding delay valve
which provides for a calibrated constant bleeding of air
can directly be substituted for the previous systems. The
substitution provides a great cost savings.
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1. L control system for a vacuum—-operated valve comprieing
a vacuum line adapted at one end for comnection to z vacuum source
and at the other end for connection to the vacuum—operated valve,
the said valve being movable between open and closed positions in
response io changes in pressure levels in the vacuﬁm line, a check
valve in the vacuum line for permitiing flow of fluid in one 7 )
direction along the vacuur line towards the vacuum source, characterised
by @ bleed passage effecting communication between a fluid pressure
source and the vacuum line between the check valve and the said other
ené of the vacuum line.
2e A vacuum conirol system comprising:

a housing defining a chamber with an inlet, outlet and
passage including an orifice;

said outlet operably connectable to a ported varizble vacuum
source;

a one way check valve operably positioned on the outlet side
of said chamber and operable upon a sufficiently low predetermined
gas pressure applied on sai& outlet by said ported variable vacuum

gource;

said orifice being in fluid communication with an exterior

air source znd being calibrated for contimmously bleeding air into

said chamber;

said inlet being operably connectable to .2 vacuum actuated
thermactor bypass valve; '

said bypasss valve being actuated to a first position when the
gas pressure within said chamber is below a predetermined pressure and
actuated to a second position when the gas pressure within said line is

above said predetermined pressure;

v
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said orifice calibrated for a sufficiently small continuous

bleed such that said variable vacuum source provides sufficiently
low gas pressure below sald predetermined pressure in said chamber
when said check valve is open in view of constant bleeding of air
through said orifice and into said chamber, and = sufficiently slow
buildup in gas pressure in said chamber connected to said inlet
occurs when said check valve is closed to controllably delay the
buildup of pressure to said predetermined amount whereby the
actuation of gaid bypass valve to its second position is controllably
delayed. )
3. A system according to claim 1 wherein:—

said housing has a substantially cylindrical sidewall;

said housing has one end wall with said outlet therethrough;

gaid housing has a second endwall with said inlet and said
bleed passage therethrough;

a dividing wall between said endwalls with said check valve
mounted in an perture tﬁrough said. dividing wall;

gald chamber is defined by said dividing wall, said second
endwall and said cylindrical sidewzll. )
4. A gystem zccording to any one of claims 1 to 3 wherein said
bleed passage comprises a flow restricting plug means including a
multitude of members secured together in a manner providing flow
spaces therebetween to provide a controlled contimuous bleed to
delay zctuation of said bypass valve.
5e A system according to claim 4 as defined in cleim 3 wherein
said flow restricting plug means is a sintered metal plug.
6. A system according to claim 4 or claim 5 wherein said plug is
covered by a filter. , — ,
Te A control system according to claim 6 wherein the filter comprises

an annular filter cap with apertures therethrough.
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