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1 Claim. (C. 200-166) 

This invention relates to circuit breakers, and is more 
particularly directed to cam operated contacts for making 
and breaking an electrical circuit. 
The presently employed circuit breakers operated by 

a rotating cam member are known to have two serious 
faults; first, the contact surfaces become pitted, and sec 
ondly the cam dwell, which is the arc circumscribed by 
the rotating cam from the moment of the closing of the 
circuit to the next successive opening of the circuit, is 
not sufficiently large to permit a buildup of current and 
thereby cause the most effective spark to be produced 
for an internal combustion engine. 
AS is well known, the most common circuit breaker in 

use is of the oscillating type wherein two flat contact sur 
faces are made to move toward and away from each other 
to make and break a circuit, respectively, as a cam rotates 
and actuates the circuit breaker mechanism in proper 
tiining with an internal combustion engine. Since the 
flow of current through these contact surfaces is in one 
directicn at all times, the flow of metal particles vapor 
ized and carried by the current will effect a pitting action 
on these surfaces and thereby reduce the efficiency of the 
circuit breaker. The present invention contemplates the 
rovision of arcuate contact members as the contact maker 

and breaker, which members provide a constantly chang 
ing contact surface during the operation thereof and 
thereby reduce to a minimum any pitting action. Further 
more, it is well established, that an ignition system at 
tains the highest possible efficiency when the circuit 
breaker maintains the circuit in an opened condition for 
a period equal to approximately 11 degrees of arc of cam 
rotation for each spark produced and the circuit closed 
(which period is known as cam dwell) for the remainder 
of the cam's rotating action in making a single complete 
revolution. Since a circuit cannot be physically brought 
to an opened or closed position by an instantaneous quick 
break, a portion of the rotational movement of a cam is 
expended in the action of opening and closing of the cir 
cuit. For example, the highest possible cam dwell for a 
six cylinder internal combustion engine is 49 degrees while 
that of an eight cylinder engine is 34 degrees. However, 
due to the particular construction of the presently used 
circuit breakers a cam dwell of less than 40 degrees is 
attained for a six cylinder engine while for an eight cylin 
der engine the highest cam dwell is found to be approxi 
mately 27 degrees, thus indicating a loss in efficiency 
brought about by the circuit breakers now being used in 
internal combustion engines. Upon replacing the latter 
circuit breakers by that of the present invention, the cam 
dwell increased in arc to within approximately one degree 
of the highest possible cam dwell. Therefore, an impor 
tant object of the present invention is the provision of a 
circuit breaker operated by a rotating cam whereby a 
quick break is insured and the period between the mak 
ing and breaking of the circuit is optimum for attaining 
the most efficient operation of the ignition system of an 
internal combustion engine. 
A further object of the present invention is to provide 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
a rotating action between the various parts of the above 
described circuit breaker whereby a fresh contacting sur 
face is presented at each successive closing of the circuit, 
A still further object of the present invention is the 

provision of a circuit breaker which is simple in construc 
tion and relatively inexpensive in cost, and is so con 
structed that it may be readily used as a replacement for . 
existing circuit breaker mechanisms in automotive vehicles. 
A still further object of the present invention is the 

provision of a circuit breaker having the above mentioned 
characteristics in which the operating lever is readily ad 
justable and does not bear against the cam surfaces of 
the can shaft throughout the complete revolution thereof, 
and thereby reduces the wear of the cam shaft bearing 
to a minimum. 

Other objects of the invention will appear in the specifi 
cation and will be apparent from the accompanying draw 
ing, in which: 

Figure 1 is a top plan view of my invention embodied 
in a conventional distributor of an internal combustion 
engine. 

Figure 2 is a sectional view taken along line 2-2 of 
Figure 1, 

Figure 3 is an enlarged sectional view taken along line 
3-3 of Figure 1. 

Figure 4 is a perspective view of the circuit breaker 
shown removed from its position within the distributor. 

Figure 5 is a top plan view of the base plate. 
Referring now to the drawing wherein like numerals 

designate corresponding parts in all the figures, the nu 
meral 10 refers to a conventional distributor housing 
(with its cover removed) consisting of a cylindrical side 
wall Si and a bottom wall or base 2 at whose center 
portion there is an opening 13 through which extends a 
cam shaft 4 carrying the cam surfaces 15 all of which 
structure is conventional and well known in the art. Al 
though the cam surfaces 5 shown in the drawing are 
adaptable only for a 6 cylinder internal combustion en 
gine, it is to be noted that an appropriate cam for any 
size or type of internal combustion engine may be sub 
stituted therefor. 

Mounted within the distributor housing 10 is a circuit 
breaker device consisting of essentially a substantially 
rectangular shaped housing 17 made preferably of plastic 
imaterial so as to be capable of acting as an insulator as 
is hereinafter explained in detail. The housing 17 is pro 
ided with a cover 8 to enclose a chamber 19 formed 

within the housing 7, though the chamber 19 extends 
through two sides of the housing 17 as at 20 and 22. 
The housing 17 is further provided with a tapered lug 16 
slidably positioned in a slot 38 formed in a base plate 22; 
the cover 58, housing 17 and base plate 22 being secured 
together by a pair of bolts 23 countersunk in an elon 
gated opening 39 formed in the base plate 22 and extend 
ing through bores 24 formed in the housing 17 and the 
cover i3 and on which bolts 23 the nuts 25 are threaded. 
This construction permits the adjustment of the housing 
57 as is explained in more detail hereinafter. The base 
plate 22 is itself secured to the floor 12 of the distributor 
housing 10 by means of the bolts 26 threaded in bores 
formed in the floor $2. 
Within the chamber 19 of the housing 17 there is a 

metallic ball or sphere 27 in a normally contact relation 
ship with a pair of metallic rollers 28, the latter being 
provided with bores 29 through which the bots 23 extend. 
The rollers 28 are positioned on either side of a vertical 
plane passing through the axis of the ball 27 and are 
provided with arcuate side walls having substantially the 
same curvature as that of the surface of the ball 27 so 
that as much as possible of the surfaces of the rollers 28 
are in complete contact relationship with that of the 
ball 27. The ball 27 is yieldingly urged into contact rela 
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tion with the rollers 28 by an L-shaped spring member 36 
which has its shorter leg portion secured to the side wall 
of the housing 17 by a terminal bolt 32 and nut 33 and 
its longer leg portion extending across the opening 2 
of the housing 7 in engagement with the ball 27. Thai: 
portion of the spring member 30 in contact with the ball 
27 is arcuate in shape to conform with that of the stir 
face of the ball 27 in order that the surfaces thereof are 
in complete contact relationship with each other. 

Extending through the second opening 20 in the side 
wall of the housing 17 is a substantially ill-shaped lever 
34 having one end 35 pivotally mounted on one of the 
bolts 23 and its other end 36 extending in a direction 
toward the cam surfaces 5 of the cam shaft 4. The 
arm 35 of the lever 36 extends beyond the pivot point 23 
as at 37 in abutting relationship with the ball 27. It can 
be readily seen that as the cam shaft 44 rotates, the high 
positions of the cam surfaces 5 cause the operating lever 
34 to pivot about the pivot bolt 23 to swing in a clock 
wise direction (as viewed in Figure 1) while the low 
positions of the cam surfaces 5 will permit the operai 
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ing lever 34 to swing counterclockwise about the pivot 23 
and back to the position shown by Figure 1, as will be 
explained in greater detail hereinafter. 
The remaining structure which comprises the ignition 

circuit consists of a condenser 40 connected to a source 
of electrical energy (not shown) by means of the con 
ductors 41 and 42 connected together by means of the 
terminal 43 and connector 44 which are connected to 
gether and properly insulated from the metallic housing 
10. The circuit breaker itself is connected to the source 
of electrical energy by means of a conductor 45 which 
connects the terminal 32 and the connector 44 so that 
the flow of electricity will be along the spring 30 through 
the ball 27 to the rollers 28, down the bolts 23 to the base 
plate 22 which is in contact with the floor 2 of the holls 
ing 10 where the electricity becomes grounded and the 
circuit completed. 
An adjustment bolt 3 is threadedly mounted on the 

arm 36 of the operating lever 34 with its free end abut 
ting against the side wall of the housing 57, so that the 
arm 37 is in contact at all times with the ball 27. There 
fore, any clockwise movement of the operating lever 34 
and its arm 37 will effect a movement of the ball 27 in 
a direction away from rollers 28 so as to break the 
ignition circuit to the ground, and any counterclockwise 
movement of the lever 34 and its arm 37 will perinit 
the spring 30 to force the ball 27 back into contact engage 
ment with the rollers 28 and thereby complete the circuit 
to the ground. 

It can be readily seen that as the cam shaft 4 rotates 
with the free end 36 of the operating lever 34 in Spaced 
relation to the low portion of the cam surface i5 as shown 
in Figure 1, the ignition circuit will be grounded. Now 
as the higher portion of the cam surface 5 cones into 
contact with the free end 36 of the operating lever 34, 
the lever 34 begins to pivot in a clockwise direction and 
the arm 37 moves the ball 27 cut of engagement with the 
grounded rollers 28. At that moment, the aim 36 of 
the lever 34 will be positioned a distance of approxi 
mately five and one half degrees from the high point of 
the cam surface 5, and at which moment a Spark will 
be induced in the ignition system. The ignition circuit 
will remain opened until the arm 36 of the lever 34 is 
positioned approximately five and one-half degrees past 
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4. 
the high point of the cann surface 5 at which time the 
arm 34 will swing in a counterclockwise direction and the 
ball 27 returned into contact engagement with the ground 
ed roilers 28. The current now builds up in the con 
denser $8 until the can 35 again revolves to the position 
where the arm 348 is again forced to pivot in a clockwise 
direction to break the ignition circuit at the rollers 28 
and effect a surge of current in the ignition circuit and 
cause a spark to be produced at the Spark plug. Since 
the movement of the arm 37 is relatively slight is effect 
ing the make and break of the ignition circuit, very little 
of the rotational movement of the can surfaces 5 is 
dissipated thereby so that the cam dwell attained is the 
maximum possible. 
To adjust the circuit breaker to suit the individual dis 

tributor, the ruits 25, 25 are unthreaded, and the hous 
ing if is shifted along the groove 33 and moved relative 
to the base plate 23. By shifting the housing it upwardly 
as seen in Figure 1, the aim 36 of the operating lever 34 
noves in a direction away from the cam Surface 3 and 
thereby increasing the can dwell and reducing the dura 
tion of the opened ignition circuit. Movement of the 
housing 27 downwardly will produce a reversed effect 
thereby. It can be readily seen that the circuit breaker 
can be universally used and properly positioned to pro 
duce the best results without difficulty. 

In view of the foregoing description taken in conjunc 
tion with the accompanying drawings it is believed that a 
clear understanding of the device will be quite apparent 
to those skilled in this art. A more detailed description 
is accordingly deemed unnecessary. It is to be under 
stood, however, that even though there is inerein shown 
and described a preferred embodiment of the invention, 
the same is susceptible to certain changes fully compre 
hended by the spirit of the invention as herein described 
and the scope of the appended claim. 
What I claim is: 
A circuit breaker comprising a substantially rectangular 

housing, a chamber in said housing, said chamber forming 
an opening in at least two sides of said housing, a Spheri 
cal member contained in said chamber, a pair of rollier 
members pivotally mounted within said chamber, a Spring 
having one end secured to said housing and its other end 
extending across one of said openings yieldingly urging 
said spherical member into contact with said roller inem 
bers, an operating lever extending through said other open 
ing in said housing to a position adjacent said spherical 
member, and pivot neans mounting said operating ever 
whereby upon the pivotal movement of said operating 
lever said spherical member is moved out of contact 
engagement with said rollers while substantially simulta 
neously effecting a rotational movement of said Spherical 
and roller members. 
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