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[57] ABSTRACT 
An improved engine spark timing control device that 
includes an elastic valve disc cooperating with a valve 
seat, such elastic valve disc having a ?xed ori?ce 
therethrough. The control device operates to control 
the rate of change of application of sparking from the 
spark port to the servo means associated at the engine 
distributor. Another aspect of the invention is the im 
proved manner of fabricating the elastic valve disc 
with a precise small area opening therein. 

8 Claims, 5 Drawing Figures 
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VACUUM DELAY VALVE 

BACKGROUND OF THE INVENTION 

This invention relates to an engine spark timing con 
trol device, and more particularly, to an improved en 
gine spark timing control device which incorporates an 
elastic valve disc cooperating with a valve seat, such 
elastic valve disc cooperating with a valve seat, such 
elastic valve disc having ?xed area ori?ce means there 
through. 
Most automobile engines are today provided with a 

vacuum mechanism for automatically controlling the 
advance or retard setting of the engine distributor 
breaker plate as a function of the carburetor spark port 
vacuum so as to provide good engine performance, as 
well as fuel economy during the different operating 
conditions of the vehicle engine. The vacuum mecha 
nism or servo comprises basically a housing divided 
into an atmospheric pressure chamber and a vacuum 
chamber by a ?exible diaphragm operatively con 
nected to the distributor breaker plate. The ?exible di 
aphragm and the distributor breaker plate are normally 
spring biased to the lowest advance or retard spark tim 
ing setting, and the carburetor spark port vacuum will 
normally urge the diaphragm in a spark timing advance 
direction upon opening of the carburetor throttle valve 
to increase engine speed. 
During rapid accelerations, the drop in vacuum at the 

carburetor spark port permits atmospheric pressure 
acting on the opposite side of the servo diaphragm to 
quickly move the distributor breaker plate to a lower 
advanced setting to meet engine performance require 
ments. On the other hand, upon return to normal oper 
ation and gradual re»acceleration or deceleration of the 
engine, an increase in vacuum at the carburetor spark 
port causes an immediate return movement of the vac 

uum servo diaphragm to a higher engine spark timing 
advance setting. This provides a longer burning time 
for the fuel mixture, before the optimum top or near top 
dead center position of the piston is obtained, generally 
providing the most desirable operation. However, this 
longer time permits a built-up to high combustion tem 
peratures and pressures, which are undesirable insofar 
as the production of nitrogen oxides and other undesir 
able pollutant elements are concerned. 

In the Gropp et al U.S. Pat. No. 3,606,871 there is 
disclosed an engine spark timing control device that is 
disposed between the spark port of the carburetor and 
the vacuum servo of the distributor. Such control de 
vice includes a one-way check valve in parallel ?ow cir 
cuit with sintered metal flow restrictions or plugs. The 
one-way check valve consists of a ?apper movable for 
ward or away from relatively large ports in a wall of the 
housing of the control device. The sintered metal plugs 
consist of randomly oriented metal particles com 
pacted together under pressure so as to provide open‘ 
ings for ?uid ?ow. The Gropp et al. patent recognized 
the problems of providing a conventional ori?ce of a 
small ?ow capacity in place of the sintered metal ?ow 
restrictions and comments that such could not be feasi 
bly made under production conditions. Gropp et al in 
dicated that a small ?ow size ori?ce made in a conven 
tional manner by merely providing a reduced diameter 
passage would be easily plugged by dirt. 
An object of the present invention is to provide an 

improved engine spark timing control device wherein 
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2 
the disadvantages and de?ciencies of prior known con 
structions are obviated. 

Another object of the present invention is to provide 
an engine spark timing control means incorporating an 
elastic‘disc having fixed ori?ce means therein that are 
readily and inexpensively made in production. 
A further object of the present invention is to provide 

an improved engine spark timing control means com 
prising a vacuum delay valve with a housing having an 
elastic valve disc therein provided with ?xed ori?ce 
means therethrough that is self-cleaning in use due to 
the resilience of the elastic valve disc and which seals 
against its seat without the need for additional seals. 
Yet another object of this invention is to provide an 

improved method of making an elastic valve disc hav 
ing a small area opening therein. 
These and other object of the present invention will 

become more apparent hereinafter. 

BRIEF DESCRIPTION OF THE DRAWING 

There is shown in the attached drawing presently pre 
ferred embodiments of the present invention wherein: 
FIG. 1 is a perspective view of an engine incorporat 

ing the engine spark timing control arrangement of the 
present invention; 
FIG. 2 is a schematic view of the engine spark timing 

control arrangement showing the vacuum delay valve 
in cross section; 
FIG. 3 is an enlarged cross-sectional view of the vac 

uum delay valve showing the elastic disc therein in a 
different operating position from that in FIG. 2; 
FIG. 4 is a plan view of-the elastic disc in the vacuum 

delay valve of FIGS. 2 and 3; and 
FIG. 5 is an enlarged cross-sectional view of a modi 

?ed vacuum delay valve. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

Referring to FIGS 1 and 2, there is illustrated an en 
gine I0 embodying the engine spark timing control ar 
rangement 12 of the present invention. The engine, 
being of conventional design, is shown somewhat sche 
matically. Engine 10 incorporates the usual block 14, 
carburetor 15, air ?lter l6, and distributor 18. The en 
gine spark timing control arrangement 12 incorporates 
the distributor vacuum line means 20 that communi 
cates the carburetor 15 to the diaphragm 54 of the 
servo means 21 of the distributor l8 and the slow-fast 
rate control device 22 disposed within the vacuum line 
means 20 to control the rate of change of application 
of vacuum from the spark port of the carburetor 15 to 
the servo means 21 of distributor 18. 

In FIG. 2 there is better illustrated the engine spark 
timing control of the present invention. The carburetor 
15 (shown schematically) is of the down draft type 
which includes the usual air-fuel induction passage 24 
with an atmospheric air inlet 26 at one end and con 
nected to the engine intake manifold 28 at the other 
end. Passage 24 contains the usual ?xed area venturi 30 
and a throttle valve 32. The throttle valve 32 is rotat 
ably mounted on a part of the carburetor body across 
the passage 24 in a manner to control the ?ow of the 
air-fuel mixture into the intake manifold 28. Fuel 
would be inducted in the usual manner from a nozzle 
(not shown) projecting into or adjacent the venturi 30 
in a known manner. 
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The throttle 32, shown in its engine idle speed posi 
tion essentially closing the induction passage 24, is ro 
tatable to a nearly vertical position essentially unblock 
ing the passage 24. A spark port 35 is provided at a 
point just above the idle position of the throttle valve 
32, to be transversed by the throttle valve 32 during its 
opening or part throttle movement. This will change 
the vacuum level in the spark port 35 as a function of 
the rotative position of the throttle valve 32, with the 
spark port 35 reflecting essentially atmospheric pres 
sure in the air inlet 26 upon closure of the throttle valve 
32. 
The source of vacuum can be from the carburetor 

through a spark port (as shown) or alternatively, there 
could be a carburetor connection below the throttle 
valve or a connection directly from the intake manifold 
to communicating line 20. 
When communicating line 20 is connected directly 

from distributor serve means 21 to intake manifold 28, 
the vacuum pressure in the intake manifold will] be 
transmitted to the servo at a slow rate when increasing 
and at a fast rate when decreasing. The result is a delay 
in the application of higher vacuum to the servo means 
to advance the spark timing, with no delay in the reduc 
tion of vacuum in the servo to retard the timing when 
the vacuum decreases in the intake manifold. 
The distributor 18 includes a breaker plate 36 that is 

pivotally mounted at 36 on a stationary portion of the 
distributor l8, and movable with respect to cam 40. 
The cam 40 has eight peaks 42 corresponding to the 
number of cylinders in engine 10, each peak 42 cooper 
ating with the follower 44 of a breaker points set 46 to 
make and break the spark connection in a known man 
ner, each one eighth (in this case) rotation of cam 40. 
Pivotal movement of breaker plate 36 is counterclock 
wise spark retard setting direction, or in a clockwise 
spark advance setting direction, is provided by an actu 
ator 48 operatively connected to diaphragm 54 in the 
housing 23 of vacuum servo housing 21. 
The vacuum servo 21 may be of conventional con 

struction incorporating hollow housing 23, whose inte 
rior is divided into an atmospheric pressure chamber 
50 and a vacuum chamber 52 by an annular ?exible di 
aphragm 54. The diaphragm 54 is ?xedly secured to the 
actuator 48 and is biased to the right as viewed in FIG. 
2 to a retard direction by a compression spring 55. 
Chamber 50 has an atmospheric or ambient pressure 
vent (not shown) while the chamber 52 is connected by 
a bore 56 to the line 20. 
During engine-off and other operating conditions to 

be described, atmospheric pressure exists on both sides 
of the diaphragm 54, permitting the spring 55 to force 
the actuator 48 to the lowest advance or a retard set 
ting position. Application of vacuum to chamber 52 
moves the diaphragm 54 and the actuator 48 toward 
the left as viewed in FIG. 2 to an engine spark timing 
advance position, by degree responsive to the change 
in vacuum level. 
Disposed within the line 20 is the vacuum delay valve 

22 of the present invention. The vacuum delay valve 22 
comprises a housing formed of two parts or cup-shaped 
portions 59 and 60 that are preferably molded from 
plastic and bonded to one another. Extending through 
the housing body part 59 is a passage 62 having a valve 
seat 64 de?ned adjacent an end thereof. Disposed in 
the chamber 66 within the housing formed by the body 
part 59 and cover part 60 is a resilient or elastic valve 
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4 
disc 68 that is-adapted to seat against the valve seat 64. 
The elasticrvalve disc 68 is biased toward the closed 
seating position against valve seat 64 by spring means 
70, which as shown may be fabricated from polyure 
thane foam. In this case, the spring means 70 would 
also function as a ?lter. Disposed in the passage 62 be 
tween the spark port and the elastic disc 68 is a ?lter 
72, made from a suitable medium that will ?lter out 
particles that might otherwise impede operation of the 
vacuum delay valve. 
Provided in the elastic valve disc 68 are ori?ce means 

of predetermined ?xed area. Whereas it has been sug 
gested in the prior art that an ori?ce means of a ?xed 
small flow capacity could not feasibly be made under 
production conditions, applicant has discovered that 
utilization of a resilient valve disc having ?xed area 
opening means formed therein can be made under pro 
duction conditions in an economical fashion. Because 
of the elasticity or resiliency of the disc it will properly 
seat against the valve seat 64 and the ?exibility thereof 
in use will help to free or unclog particles that might 
otherwise tend to accumulate in the ?xed ori?ce mean 
therein. 

In operation of the system, in engine-off, as well as 
engine idle speed and deceleration conditions, the en 
gine spark port 35 will be at atmospheric pressure, as 
will both the chambers 50 and 52 of the vacuum servo 
21. Therefore, the distributor breaker plate 36 will be 
placed in its lowest engine spark timing advance or re 
tard position by the servo spring 55 acting through ac 
tuator 48. 
During part throttle engine operations, during nor 

mal depression of the vehicle accelerator pedal (not 
shown), rotation of throttle valve 32 will communicate 
the vacuum in engine intake manifold 28 to the spark 
port 35 so that the passage 62 will be at a pressure level 
lower than that on the opposite side of the elastic disc 
68. As the elastic valve disc 68 is seated, equalization 
of the pressures between the opposite sides of the valve 
disc will be obtained .only through the ?xed ori?ce 
means 69 in the valve disc 68. Thus, only a slow build 
up in vacuum will be transmitted to the vacuum servo 
chamber 52, resulting in only a slow change in the vac 
uum advance setting of the distributor breaker plate 
36. This is a slower response than the conventional en 
gine spark timing control system and the results in a 
lower advance setting than conventional for the same 
vacuum level in spark port 35, thereby producing lower 
peak combustion temperatures and pressures. The de 
layed ignition also causes the mixture to continue burn 
ing into the exhaust system and thereby provides more 
complete combustion. The end result is a lower output 
of undesirable engine exhaust elements. 

If the engine throttle valve is suddenly moved toward 
wide open throttle position or rapid acceleration condi 
tion of operation, the sudden decay in vacuum in the 
engine intake manifold 28 is communicated immedi 
ately through the spark port 35 to the passage 62 to the 
left of the elastic valve disc 68. The vacuum level in the' 
line 20 to the right of the elastic valve disc 68 is at a 
vacuum level previously attained at the spark port 35 
and therefore, is at a lower absolute pressure than that 
in the passage 62. This immediately unseats the elastic 
valve disc 68 (FIG. 3) and allows a quick equalization 
of the pressures on opposite sides of the disc valve. Ac— 
cordingly, the immediate change in vacuum level in 
spark port 35 is promptly communicated to the servo 
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chamber 52 and the-braker plate 35 is immediately piv 
oted to a lower advance setting more appropriate to an 
accelerating condition .of operation. 
As soon as equalization occursothe slow increase in 

vacuum in the spark port 35 permits the higher pres 
sure in the chamber to the right of the elastic valve disc 
68 to seat the elastic valve disc 68 and provide contin 
ued advance at a delayed rate because of the restricted 
flow through the orifice means'69.'For each vacuum 
level of an engine, there is a corresponding desirable 
engine spark timing setting that is ‘best for the particu 
lar engine to provide optimum performance._ 

If the vehicle throttle valve 32 now is permitted to re 
turn toward or to its idle speed position, from the rapid 
acceleration position previously attained, the vehicle 
then begins driving the engine and the spark port vac 
uum immediately decays to a lower value than normal 
(a higher absolute pressure than previously and higher 
than in the servo chamber 52). This immediately opens 
the check valve 68 and permits a quick equalization of 
the vacuum servo chamber 52 pressure to that of the 
spark port pressure level to reduce the advance setting 
of the distributor to a lower engine operating setting. 
Once the pressure levels are equalized, the check valve 
68 will again be seated. ' 

There has been provided by the present invention an 
engine spark timing control arrangement incorporating 
a vacuum delay valve that quickly and automatically 
provides the desired spark timing setting for engine 
performance and yet reduced the output of undesirable 
exhaust pollutants by delaying normal advance timing 
during gradual part throttle engine accelerating condi 
tions of operation. 

In FIG. 4 there is shown a plan view of an elastic 
valve disc 68 incorporating a single ?xed area opening 
69. The opening 69 is formed with precision and in one 
embodiment of the invention the opening is on the 
order of 0.0025 inch in diameter. The opening 69 is 
preferably formed by tensioning or compressing the 
material of disc 68 to reduce the effective thickness at 
the center thereof, forming the hole (or holes) using an 
oversized punch, drill or laser beam of predetermined 
size, and then releasing the tension or compression to 
permit the disc material to return to its unstressed state 
to provide a hole (or holes) of the desired area for the 
particular engine requirements with which the vacuum 
delay valve is used. Tensioning can be accomplished by 
clamping the edges peripherally and drawing the edges 
outwardlyQThe disc material can be compressed in dies 
and then punched, drilled, or lasered through a suitable 
opening in a die. By use of oversized means for forming 
the opening of predetermined size, greater precision is 
possible. This method results in an elastic disc with a 
precision formed small area opening that is able to be 
produced consistently in production in an economical 
fashion. 
With reference to FIG. 5 there is illustrated a modi? 

cation of the present invention. which functions in all 
respects like the embodiment of FIGS. 2 and 3, but 
wherein the spring means 70 is in the form ofa conven 
,tional coil spring 170 rather than the polyurethane 
spring of the embodiment of FIGS. 2 and 3. 
Preferablythe vacuum delay valve 22 of the present 

invention is fabricated from inexpensive components, 
such as plastic. so that after a predetermined opera 
tional use. the vacuum delay valve can be discarded 
and a new valve substituted therefor. 
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6 
One or more openings 69‘ may be provided in elastic 

disc 68. Further a‘ different sized ‘?xed orifice (or ori 
?ces)‘69 may be provided in the elastic disc 68 to ac 
comodate the requirements of different engines. The 
method of manufacture described herein producesl'a 
superior .elastic disc product'that can be made with 
consistancy'and" uniformity in production. ' 
While I have shown presently preferred embodiments 

of the present invention, it will be obvious that other 
embodiments may be made within the scope of the ap 
pended claims. 
What is claimed is:" r - 

1. In a spark timing control system comprising an en 
gine carburetor having an induction passage containing 
a spark port located above the idle speed position of a 
throttle valve controlling ?ow through the induction 
passage and subject to the depression in the carburetor 
as a function of the movement of the throttle valve 
from its idle speed position, an engine distributor hav 
ing a breaker plate typically movable in opposite direc 
tions to advance and retard the spark timing, vacuum 
controlled servo means connected to said breaker plate 
for moving the same, and slow-fast rate control means 
between said spark port and servo means to control the 
rate of change of application of vacuum from said 
spark port to said servo means, said control means in‘ 
cluding faster flow rate means operable in response to 
a change in the depression at said spark port to a lesser 
depression than at said servo means to quickly equalize 
the pressure level at said servo means to that at the 
spark port, and slower ?ow rate means operable in re 
sponse to a change in the depression at said spark port 
to a greater depression than at the servo means to delay 
the equalization of the pressure level at the servo 
means to that at the spark port to delay the spark tim 
ing change, said control means including conduit 
means connecting said spark port to said servo means, 
said control means comprising a vacuum delay valve in 
said conduit means having a passage therethrough with 
an annular seat, said faster flow rate means comprising 
an elastic disc cooperating with said annular seat and 
said slower flow rate means comprising fixed ori?ce 
means in said elastic disc, said ?xed ori?ce'means com 
prising at least one opening through the elastic disc to 
provide a controlled delay in pressure change to the 
servo means, said opening being self-cleaning in use be 
cause of the resiliency of the elastic disc and the move 
ment thereof in use. 

2. The mechanism of claim 1 wherein a ?lter is dis 
posed in the vacuum delay valve between the spark 
port and the elastic disc. 

3. The mechanism of claim 1 including spring means 
for biasing the elastic disc into engagement with the an~ 
nular seat. 

4. The mechanism of claim 3 wherein the spring 
means comprises resilient plastic. , 

5. The mechanism of claim 3 wherein the spring 
means is disposed between the elastic disc and the en 
gine distributor. 

6. The mechanism of claim 1 wherein the vacuum 
delay valve comprises a housing comprised of a body 
and a' cover, a ?lter in the housing between the spark 
port and the elastic disc. and spring means associated 
with the elastic disc for biasing the elastic disc toward 
the annular seat. 

7. The mechanism of claim 6 wherein the ?xed ori~ 
?ce means in the elastic disc comprises at least two 
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?xed area openings the openings being self-cleaning 
because of the movement of the elastic disc andthe re 
siliency thereof. 7 v I 

8. In a spark timing control system comprising an ‘en 
gine distributor having a breaker plate movable in' op-v 
posite directions to advance and retard the spark tim 
ing and communicating with an engine source of vac 
uum, vacuum-controlled servo means connected to 
said breaker plate for moving the same, and control 
means between said engine source of vacuum and servo 

means to control the rate of change of application of 
vacuum from the engine source of vacuum to said servo 

20 

25 

30 

35 

45 

55 

60 

8 
means, said control means including a conduit connect 
ing said engine source of vacuum to said servo means 
and a vacuum delay valve in said conduit means having 
apassage therethrough with an annular seat, an elastic 
disc cooperating with said annular seat and movable 1 
toward and away therefrom to control flow through the 
passage, and ?xed ori?ce means of predetermined size 
in said elastic disc, said ?xed ori?ce means comprising 
an opening through the elastic disc that is self-cleaning. 
in use because of the movement of the elastic disc and 
the resiliency thereof. ‘ 

* * * * * I 


