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11 
The object of this invention is to control the 

spark advance of an automobile by means of both 
inlet i manifold vacuum and the vacuum created 
by the throat of the venturi of the plain tube car 
buretor in general use. -- Heretofore there have 
been two rival and partially successful commer 
cial solutions, namely: , 

(1) To meter the two vacuums through two 
short restricted passages or jets so as to obtain 
a practical compromise between them so that as 
the engine throttle is opened and closed the two 
Vacuums controlled thereby act against a dia 
phragm to rotate a circuit breaker plate against 
the restraining action of a loose spring and an 
initially tight tension Spring to give correct spark 
advance. 

(2) To i provide a spring loaded check valve, 
normally seated, so as to prevent the low mani 
fold vacuum which exists at wide open throttle 
from diluting the Venturi vacuum. 
The objections to both systems are as follows: 
(A) It is difficult with (1) to obtain sufficient 

Vacuum especially at wide open throttle position 
to reliably operate the spark mechanism in view 
Of the presence of dust and the undesirable effect 
of over lubrication on the life of the tungsten 
points. 
Again, when closing the throttle from its wide 

open position to its road load position after at 
taining the desired road speed (direct gear) by 
accelerating the engine by opening the throttle; 
there was an objectionable sudden spark ad 
vance and an objectionable although temporary 
“knock” for a short, though appreciable, inter 
Wall Of time. 

Specifically, as the throttle is closed from the 
Wide open position after acceleration in order to 
maintain a constant speed (the normal maneu 
ver when driving a car) the spark vacuum sud 
denly jumped from 0.35 inch Hg to 2 inches Hg 
as the manifold vacuum rose from % inch Hg. 
to 2% inches Hg. - A smooth increase from 134 
inches Hg at % inch Hg manifold vacuum to 7 
inches Hg at 14 inches Hg i manifold vacuum of 
this spark, vacuum acting on the diaphragm is 
desired. If this increase is not exactly what is 
wanted a combination of a loose spring and a 
tight tension spring acting at the right angles 
will give the desired spark advance characteris 
tics required for engines by moving the ignition 
circuit breaker plate. If this increase in “spark” 
vacuum is not smooth but is broken then it is 
practically. impossible to obtain the right com 
bination of springs. to give the characteristic 
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2 
spark advance i for the particular engine de 
manded by the customer. M 
With no check valve gasoline actually finds 

its way into the air chamber next to the dia 
phragm and the result is cumulative. This can 
be a very serious defect. 

(B) The objection with (2) is that a spring 
loaded check valve when accelerating from road 
load with a wide open throttle the ball check 
snaps shut suddenly under the influence of the 
Spring and thereby traps the high “road load” 
manifold vacuum inside the chamber next to the 
diaphragm so as to hold the spark in an advanced 
position. This high vacuum required some time 
to escape through the restriction leading. to the 
throat of the venturi. 

Hence, during this appreciable interval of time 
there is an objectionable “acceleration knock” 
which is sufficient to cause the customer to con 
demin the system in Spite of any other advan 
tages it might have. 

I have discovered that the ideal solution is to 
use a gravity loaded small nylon. ball with a free 
lift of from % inch to 34 - inch. This ball is in a 
larger passage so that during acceleration as the 
vacuum (Suction) in the venturi overcomes the 
inlet manifold vacuum there is air friction which 
lifts the ball and causes an appreciable delay 
during which the high vacuum of road load es 
capes before the check valve reaches its seat. 
What is known as “tip in” or “acceleration 
knock” is thus avoided. v 
Gravity causes the ball to descendi and to open 

the restriction between the diaphragm chamber 
and the inlet manifold whenever the inlet mani 
fold vacuum is equal to or exceeds the Venturi 
W8CIULUI. 
This check valve being held in its open position 

only by gravity quickly ascends to its closed po 
sition whenever air friction, i due to the flow of 
air past its sides due to the lower pressure in 
the venturi as compared with the manifold air 
pressure, Overcomes the weight of this ball. The 
size of the first air restriction leading from the 
diaphragm chamber into the venturi, the clear 
ance in the passage around the nylon ball, the 
Second air restriction between the ball and the 
first restriction, the location of the lip of the 
throttle with reference to the connection of the 
manifold suction and the check ball passage are 
all critical if ideal conditions are to be obtained. 
At all times when driving a car in traffic the 

throttle is moving, the load is changing and the 
Speed of the engine is either decreasing or in 
creasing. Static conditions are extremely rare as 
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the normal condition is one of change. If any 
changing condition creates a knock due to a too 
advanced spark or on the other hand if a too re 
tarded spark causes sluggish operation and eX 
cessive fuel consumption the spark characteris 
tics are condemned. 

Fig. 1 Shows the preferred form of my in 
vention when idling With the Spark fully re 
tarded. 

Fig. 2 shows what happens when the throttle is 
closed from its wide open position to maintain 
a constant Speed as the load is decreased follow 
ing acceleration. 

In Fig. 1, f 0 is the air entrance, 2 is the venturi 
into which discharges a small venturi. A nozzle, 
not shown, discharges into the small venturi. 

4 is a restricted opening located immediately 
doWinstream of the throat of the venturi 2. f6 is 
the opening in the wall of the mixture outlet 
immediately above the upstream lip of the 
throttle f 8 when the throttle 8 is closed for idle. 
7. is an additional hole in the mixture outlet 

upStream of the Opening 6 and parallel thereto. 
20 is a pipe connecting the three openings i 4, il 6 
and T with the chamber 22. The chamber 22 is 
bounded on the right by the diaphragm, 24. This 
diaphragm is connected to the rod 26 with the 
circuit plate 28. A tight spring 30 connects the 
stationary pin 32 With the moving pin 34 mounted 
on the plate 28. The loose Spring 36 mounted on 
the pin 40 connects with the stationary pin 38 to 
control the advance of the spark. 42 is a cam 
which engages with the lever 44 mounted on the 
pin 46. A conducting Spring 48 rotates. the lewer 
44 clockwise and thus brings the fiber, rubbing 
block 50 into engagement with the cam 42 as the 
cam, 42 rotates. In the position shown the rub 
bing block 50 has parted company with the cam 
42 and the two tungsten points 52 and 54 are in 
contact with each other so that electricity filows 
from the electrical conductor 58 along the con 
ducting spring 43 to the movable tungsten point 
52 and so to the stationary - tungsten point 54. 
Pin 46 and the stationary tungsten point 54. are 
both mounted on the bracket 60. 
A slight adjustment on the bracket 60. is 

obtained by loosening the screws 62 and 64 in a 
Well known manner. 
A condenser 56 is provided to minimize the 

electrical heat that would otherwise burn the 
pointS 52 and 54. 

68 is a pin which supports a nylon bail 70 in a 
passage 72. The nylon ball is just a little smaller 
than the passage i 2 for a reason to be given in 
the description of Fig. 2. i 4 is a slightly re 
stricted opening connecting the passage 72 with 
the passage 76 immediately to the right of and 
below the restriction 4. The following dimen 
sions have been found satisfactory: 
The nylon ball 70 is preferably .125 inch in di 
ameter 

The pa SSage 72 is .140 inch in diameter 
The clearance between the nylon, ball 73 and the 

pa SSage 72 iSithUS .007 inch 
PaSSage i 6 is .070 inch in diameter 
Passage 17 is .035 inch in diameter 
PaSSage 14 is .038 inch in diameter 
Passage 74 is .041 inch in diameter 

Description of Fig. 2 
In Fig. 2 ABC represents the characteristic II 

have been able to secure with the above arrange 
ment of parts and selection of dimensions given 
above. It represents the rise of spark vacuum 
acting on the diaphragm 24 as the manifold 
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4 
Vacuum rises at some constant Speed (2000 
R. P. M.) as the load is decreased from wide open 
throttle maximum load to road load. 

Point B is critical because without the check 
Valve the vacuum at A’ would only be .035 inch 
Hg at 0.5 inch Hg manifold vacuum and when 
the manifold vacuum rose to 2% inches Hg the 
Spark vacuum would suddenly jump from 0.35 
inch Hg to 2.0 inches Hg. 
The distributor would have to be set for A" and 

aS a result B. Would give too much advance too 
SOOn. This would create a “knock.” If the dis 
tributor is Set at A there is a gradual advance. 
Hence, Without a check valve the point B was 
liable to cause a temporary knock to cure which 
the Spark advance at A' would be lowered some 
what and the fuel milleage would suffer accord 
ingly. 
With the ABC characteristic, as shown, a very 

satisfactory fuel economy has been secured. 
The curved nature of the line ABC is corrected 

by the Spring arrangement as-set forth in West 
cott et al. Patent No. 2,503,645. 
When the nylon ball having a specific gravity 

of %2 is replaced by an aluminum ball the clear 
ance must be reduced to such an extent that 
the restriction i 4 must be made smaller. 
What I claim is: 
1. An ignition timing device. for an internal 

combustion engine comprising an ignition timer, 
an intake passageway of Venturi form, a throttle 
valve in said intake passageway downstream of 
said venturi, a pressure controilled mechanism 
connected to said timer for advancing and re 
tarding the Spark, Said mechanism comprising 
an air chamber having a pressure responsive 
moving wall, a first passage from said chamber 
leading to the Venturi throat, a restriction in said 
passage, a second passage from said chamber to 
the air intake passageWay adjacent said throttle 
and so located that it is substantially vertical and 
is progressively subjected to the engine suction at 
said throttle, a valve member having. a specific 
gravity leSS than three in said Second passage, a 
clearance between the valve member and said 
second passage so that the valve member is lifted 
by the - air flow When the throttle is opened, a 
support member in said second passage adapted 
to support said valve member - in a first position, 
a seat located in said second passage a substan 
tial distance above: Said. support member and 
above Said Valve member when Said, valve mem 
beris in Said first position, said seat being adapted 
to be engaged by Said valve member an appreci 
able interval of time after the throttle has been 
opened. 

2. A device as set forth inclaim 1 in which the 
valve member is spheroidal in form. 

3. A device as set forth in claim 1 in which the 
valve member is a spheroid of nylon. 

4. A device as set forth in claim 1 in which the 
valve member is a Sphere of nylon. 

5. A device as set forth in claim 1 in which the 
Valve member when in said first position is located 
approximately. 2 inch below said seat. 

6. A device as set forth in claim 1 in which the 
throttle is of the butterfly type and in which 
there is a restriction in said second passage lo 
cated at the place in the intake passageway where 
the upstream lip of the throttle creates the maxi 
mum suction during the initial stages of the open 
ing movement of said throttle. N 

7. A device as set forth in claim 1 in which the 
throttle is of the butterfly type and in which 
there is a plurality of restrictions in parallel in 
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said second passage located at the place in Said 
second passage where the upstream lip of the 
throttle creates the maximum suction during the 
initial stages of the opening movement of Said 
throttle. 

8. An ignition timing device for an internal 
combustion engine comprising an ignition timer, 
an intake passageway of Venturi form, a throt 
tle valve in said intake passageway downstream 
of said wenturi, a pressure controlled mechanism 
connected to said timer for advancing and retard 
ing the spark, said mechanism comprising an air 
chamber having a pressure responsive moving 
wall, a first passage from said chamber leading to 
the Venturi throat, a restriction in said passage, 
a second passage from Said chamber to the air 
intake passageway adjacent said throttle and So 
located that it is substantially Vertical and is pro 
gressively subjected to the engine suction at said 
throttle, a light weight Valve member in said Sec 
ond passage, a clearance between the valve mem 
ber and said second passage so that the valve 

6 
member is lifted by the air flow when the throt 
tle is opened, a Support member in said second 
passage adapted to Support Said valve member in 
a first position, a seat located in said second pas 
sage a substantial distance above said support 
member and above said valve member When Said 
Valve member is in said first position, said seat 
being adapted to be engaged by said valve mem 
ber an appreciable interWal of time after the 

10 throtte has been opened. 
TAELV STRERNER. 
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