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1. 
The object of this invention is to advance and 

to promptly retard the spark of an automobile 
engine as circumstances require, specifically to 
advance: 

(a) When the speed increases at wide open 5 retardation of the spark. 
throttle. The plate 44 is pulled clockwise by two 

(b) When the throttle is opened and the engine Springs 46 and 47, one of which is initially 
runs Slowly. tight, the other one is loose. These three springs 

(c) To retard the spark to its non-knocking 42-46-47 control the position of the plate 44 at 
position very quickly when the throttle is opened 10 all times. The reason one of the two springs 
quickly at low engine speed. (To avoid the well 46-47 is loose is that one thus tightens up before 
known acceleration "knock.') the other. (See Westcott et al. case, filed Decem 
The figure shows the preferred form of our ber 20, 1946, Serial No. 717,536, now Patent No. 

invention. 2,503,645, issued April 11, 1950.) The plate 44 
In the figure, O is the air entrance of a con- 15 carries a circuit breaker arm 48 which engages 

ventional carburetor f2. 4 is the fuel nozzle with a stationary contact 49. The circuit breaker 
discharging into the venturi f6 in the air entrance arm 48 is opened and closed by a cam 50, a finger 
of the main air passage T. (There is a low speed 53, and a spring 52. An electrical connection 54 
fuel outlet discharging into the mixture outlet f 9 is provided for the low tension side of the coil 
and discharging adjacent the upstream lip of the 20 (not shown). 
butterfly throttle 32.) 8 is a small passage The Spring anchor pins 56-57 project through 
leading out of the throat of the venturi 6 into circular openings in the circuit breaker plate 44 
a chamber 20. 22 is the first moving wall or to provide a maximum but limited advance of 
diaphragm forming the left hand wall of cham- the spark determined by the clearance of the pins 
ber 20. 24 is a second moving wall or diaphragm 25 56 and 57 in these openings. 
forming the left hand wall of a chamber 26 which Operation 
is connected through a pipe 28 with an opening 
30 in the main air passage 7, located just above If running normally (approximately 7 pounds 
the atmospheric side of the lip of the carburetor per Square inch) Suction is applied to the second 
throttle 32 when the carburetor throttle 32 is in 30 moving wall 24 and the spring 42 is set to be 
its idle position. Overcome by this suction at any suction greater 
A spark control rod 34 engages with plate 44 than say 1% pounds per square inch. The dia 

and is moved by two means: phragm 24 is held in the position shown when the 
(a) Directly by the diaphragm 22 to which it throttle 32 is suddenly opened somewhat beyond 

is connected positively, and 35 the position shown in broken lines. The suction 
(b) Indirectly by a sleeve or tube 36 surround- in the mixture outlet 19 in that case drops. In 

ing the rod. 34. stantly the spring 42 removes the load on the rod 
This sleeve 36 is slotted so that it can pull the end 38, imposed by the second moving wall 24 

right hand end 38 of the rod 34 to the left but which held the spark advanced, and as the suc 
the rod 34 is free to be moved to the left by 40 tion in venturi f6 is still feeble the two springs 
springs 46, 47 and plate 44, even though the tube 46-47 quickly restore the spark to a relatively 
36 remains in the position shown. In other retarded position, that is, to a "non-knocking' 
words the end of the rod 34, numbered 38, has a position. 
one way connection which projects through a slot By this means the spark advance is ruled at 
in the sleeve 36, and engages with the circuit 45 all times by the venturi suction except when the 
breaker plate 44. The tube 36 has a rod exten- Suction in the mixture outlet 9 exceeds the force 
sion 40 which is engaged by a compression spring required to overcome compression spring 42, that 
42. The spring 42 engages with a stationary is, above about 134 pounds per square inch 
abutment on the left and with an adjustable Suction. 
lock-nut 43 threaded onto the rod 40 and forming 50 The angle from rod end 38 to the center of 
the movable abutment on the right for the spring cam 50 is just under 90 and as the spark is ad 
42. The adjustment of nut 43 regulates part vanced this angle goes just over 90. Hence, the 
throttle spark advance. This spring is designed slot in the tube 36 need not be made much wider 
to cause a rapid movement to the right of the than the pin 38 to permit the necessary move 
sleeve 36 so as to permit the rapid rotation of the 55 ment, 

2 
plate 4 (clockwise) to retard the spark when 
ever the throttle is quickly opened, even if it is 
not opened completely. The absence of restric 
tions in the pipes 8 and 28 ensures the rapid 
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What we claim is: 
An internal combustion engine ignition system, 

a main air passage, a throttle therein and a main 
air entrance therefor, a streamlined restriction in 
said entrance, a first chamber, a first moving wall 
therein, a passage from the chamber to the air 
entrance at said restriction so that the moving 
wall responds to the pressure drop at said re 
Striction due to air flow, a second chamber, a 
Second moving wall therein, said second chamber 
being connected to the main air passage at its 
Outlet On the engine side of the throttle when 
the throttle is first moved from its idling position 
So that Said Second moving wall responds to en 
gine suction at part throttle, a spark timing ad 
vance plate including a circuit breaker mecha 
nism, a first Spring engaging said plate so as to 
hold it in its spark retarded position whenever 
the engine is not running, a second control spring 
for said second moving wall, a first rod connect 
ing the first moving wall with said plate, a sec 
Ond rod connecting the Second moving wall with 
said plate including a one way connection be 
tween the Second rod and said plate so that the 
plate can be advanced by the first, moving wall 
although the second moving wall is held back by 
its Second control spring, said second control 
Spring having a stiffness such that normal engine 
Suction causes it to yield So as to permit the sec 
ond moving wall to advance the spark in response 
to engine suction downstream from said throttle 

2 

4. 
when the engine is running at any normal speed 
and the throttle is set for normal road load, in 
which One end of the second rod is slotted to 
permit one end of the first rod to project through 
said slot to engage the plate, the other end of 
the Said second slotted rod continuing as a rod 
which rod is engaged by said second control 
Spring and is threaded and provided with an ad 
justable abutment to vary the strength of the 
engine Suction at which the second rod engages 
with the spark advance circuit breaker plate. 
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