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22 Clains. 

This invention relates to ignition apparatus for 
internal combustion engines, and more particu 
larly to an ignition circuit breaker the timing 
of Which is controlled automatically in accord 
ance With a function of the engine, for exainple 
in accordance With engine intake Suction. 
When controlling the timing of ignition in re 

Sponse to partial vacuum in the engine fuel in 
take passage the practice has been to utilize a 
vacuum-responsive displacement member, such 
as a piston or diaphragm, coupled With a rotat 
able circuit breaker plate so that the circuit in 
terrupter will be angularly displaced With re 
spect to the ignition timer cam, in response to 
variations in vacuum or unbalanced atmospheric 
pressure operating upon the displacement men 
ber. In devices of this sort it is essential that 
the rotation of the circuit breaker plate be af 
fected by friction only to the minimum extent. 
Accordingly, anti-friction or ball bearings have 
been employed for rotatably supporting the cir 
cuit breaker plate. The ball bearings which have 
heretofore been employed support the circuit 
breaker plate axially with respect to the axis of 
rotation of the plate but not laterally With re 
Spect to this axis. The lateral Support has here 
tofore been provided by a plain bearing. 

It is one of the objects of the present inven 
tion to provide a ball bearing construction which 
will support the circuit breaker plate laterally as 
well as axially with respect to its axis of rotation. 
A further object is to take up lost motion, lat 
erally as well as axially between the balls of the 
bearing and bearing races, while at the same time 
minimizing interference due to friction. 
A still further object is to prevent removal Or 

axial displacement of the circuit breaker plate 
Without introducing needless friction in rotary 
movement. 
In the disclosed form of the present invention 

the outer race of the bearing is provided by an 
annular groove formed on the interior of the 
housing of the circuit interrupter or timer aS by 
cutting the groove in the interior Wall of the 
Cup, or by cutting the groove in the inner Sur 
face of a ring fitted within the cup. The inner 
race is not continuous, but may be Said to be an 
interrupted race provided by a Series of pockets 
carried by the circuit breaker plate, each pocket 
receiving a ball bearing. Each pocket is defined 
by walls which diverge outwardly toward the 
outer race, so that each ball Will engage the Walls 
of its pocket and the outer race each at two 
points; thus each ball has a four-point engage 
ment with its races. A wall of at least one of 

(C. 200-9) 
the pocketS is made of resilient metal, so that 
it Will yieldingly urge the ball against the other 
confining Wall of the pocket, and against the 
Outer race. 
To facilitate a SSembly and removal of the plate 

a SSembly, Wertical grooves are formed in the cup 
Wall running from the edge to the outer ball 
race and So Spaced as to coincide with the balls 
When placed in the inner race. There are pref 
erably three substantially equi-distant balls so 
that the act of urging one of the balls outwardly 
by its resilient pocket Wall against the outer race 
effects Such a reaction upon the circuit breaker 
plate laterally as to cause all play, laterally as 
Well as axially, to be taken up between the other 
balls and their races. In effect the circuit 
breaker plate is supported by three balls, each 
ball being yieldingly urged into a wedging en 
gagement With four surfaces, namely, the two 
Surfaces provided by the pocket for the ball and 
the two Surfaces provided by the outer race. In 
Other Words, the balls projecting across the space 
between the edge of the circuit breaker plate and 
the Wall of the cup and into the races provided 
by these parts, acts as a lock that prevents re 
Oval of the circuit breaker plate from the cup 

until either the ciamping screws are removed or 
the plate assembly is revolved so that the balls 
coincide with the vertical grooves. While the 
plate assembly is in its normal Working position, 
the balls are displaced from the vertical grooves, 
So that lateral movement during that relation is 
not possible. The outer race, being formed so 
that it is concentric with respect to the ignition 
tinner can, the circuit breaker plate and its cir 
cuit interrupter, will be rotated axially of the 
cam. Hence, the circuit breaker will operate in 
the intended manner regardless of the adjusted 
position of the circuit breaker plate. Further 
more, the automatic adjustment of the plate by 
an instrument Such as a device responsive to 
engine suction can be effected with the mini 
murn of resistance due to friction. 
A further object is to provide for mounting 

upon the ignition timer housing an automatic 
instrument, such as a device responsive to engine 
suction, by means of a bracket so constructed 
and arranged that it Will conceal the element 
which connects the device With the circuit 
breaker plate Within the housing and will there 
fore cover the opening in the housing through 
Which this element extends. 
A further object of the present invention is to 

provide a convenient means for varying the 
range of adjustment of the circuit breaker plate. 
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2 
This is accomplished by providing a series of 
Spacer, or range limiting plates, any one of 
Which is adapted to be interposed between the 
automatic instrument and the timer housing, 
and to form a part of the structural unit. Each 
range Ol' Spacer plate is provided with an opening 
through Which paSSes the element connecting the 
instrument with the circuit breaker plate, the 
element having stops spaced a distance greater 
than the thickness of the plate and adapted re 
Spectively to bear against appropriate stops on 
opposite sides of the plate. Range plates of 
different thickness are provided fol' different, 
ranges of adjustment of the circuit breaker plate. 

Further objects and advantages of the present, 
invention will be apparent froin the following 
description, reference being had to the accom 
panying drawings winerein a preferred embodi 
ment of the present invention is clearly shown. 
In the drawings: 
Fig. 1 is a longitudinal Sectional view of an 

ignition tinner enbodying the present invention, 
the Section being Substantially as indicated by 
the line and arrows - of Fig. 2. - 

Fig. 2 is a plan view of the timer with the 
cap and rotor removed, showing the vacuum unit, 
spacer, and attaching bracket, in assembled rela 
tion. 

Fig. 3 is a fragmentary sectional View taken 
Substantially as indicated by the line and arrows 
3-3 of Fig. 2. 

Fig. 4 is a view illustrating one of the bearing 
balls and pocket therefor provided by the breaker 
plate, and is taken substantially in the direction 
of the arrow 4 of Fig. 1. 

Fig. 5 is a fragmentary sectional View taken 
substantially as indicated by the line and ar'OWS 
5-5 of Fig. 6. 

Fig. 5a is a view similar to Fig. 5, With the 
range plate removed, for increasing the range 
of link movement. 

Fig. 6 is a fragmentary sectional view taken 
substantially as indicated by the line and arroWS 
6-6 of Fig. 2. 

Fig. 7 is a plan view of the bracket which Sup 
ports the vacuum unit upon the ignition tiliner 
housing. 

Fig. 8 is a view of the bracket taken substan 
tially as indicated by the arrows 8 of Fig. 7. 

Fig. 9 is a fragmentary sectional view taken 
substantially as indicated by the line and arrows 
9-9 of Fig. 6. 

Fig. 10 is a side view of a spacer plate used to 
determine the timing range effected by the WaCll 
um unit. 

Fig. 11 is a sectional view taken substantially 
as indicated by the line and arrows - of 
Fig. 10. 

Fig. 12 is a fragmentary view of a modification, 
also illustrating the renOVal grOOWes. 

Fig. 13 is a detail view as indicated by the 
line and arrows 3-3 of Fig. i2. 

Fig. 14 is a detail view as indicated by the 
line and arrows 4-4 of Fig. 12. 

2 designates a tinner cup or housing having 
a Shank 2 by which it, nay be secured to the 
frame of the engine. The Shank 23 carries a 
bearing 22 that rotatably supports the tinner 
driving shaft 23 having a reduced portion 23d. 
upon which is journaled a hollow shaft 25 pro 
viding a tinner can 26 and drivingly connected 
with shaft 23d by a speed-responsive device dies 
ignated in its entirety by numeral 24. As is well 
known to those skilled in the art, the device 24 
Varies the angular relation between the shaft, 

2,125,367 
23 and the can 26 in accordance With the Speed 
of the engine. Cam 26 cooperates with the rub 
bing block 3) of a circuit breaker lever 3 piv 
otally supported at 32 upon the circuit breaker 
plate 55 and carrying a contact 33 that cooper 
ates with a stationary contact 3s grounded upon 
the breaker plate 55. The rubbing block 30 is 
urged toward the can 23, or the contact 33 to 
ward the contact 3, by a leaf Spring 35 fixed at 
One end to the lever 3 and at the other to a 
conductor strap 36 that is attached by an ultra 
flexible insulated Wire 3 to an in Slilated terminal 
38. An in Suiated Wire 39 connects the strap 33 
with a condenser i: supported by a bracket , 
that is secured to the plate 35 and provides the 
grounded terminal of the condenser. In Fig. 2 
only fragments of the condensei 43 and its 
bracket, 3 are shown. The electrical connec 
tion of the parts is completed by an ultra-flex 
ible insulated wire £3 forming a ground lead be 
tween the breaker plate 35 and the housing Cup 
2. Screw devices 43 and 33 respectively oper 
ate to connect the Wii'e 32 to the plate and Cup. 
The cairn 28 Supports and drives a distributor 

rotor 35 carrying a distributor segment 43 that 
noves past, a circular low of posts 4 and that 

is electrically connected with a leaf spring con 
ductor is 8 carrying a button R3 adapted to bear 
against a button 33 carried by a central Socket 
5 of a distributor cap 32. 
A circuit breaker plate assembly is provided 

and as illustrated in FigS. 1 to 6 inclusive, con 
stitutes a breaker plate 55 that is secured by 
Screws 3 to a Sub-plate 3, the plates 55 and 
5; being so shaped as to provide three pockets 
substantially equiangularly spaced, each pocket 
receiving a bearing all, he three halls are 
designated by numeras 53, 55 and 85 respective 
ly. Ball 58 appears in Figs. 2 and 3, ball 59 in 
Figs. and 4, and ball $3 in Fig. 2. The pockets 
for the balls 59 and 33 are alike; hence the one 
for ball 39 Will be described. With reference to 
Figs. 1 and 4. The plate 57 provides a down 
Wardly projecting lip , and the plate 55 with 
an upwardly projecting lip S3. The lips 6 and 
32 provide outwardly diverging surfaces S3 and 
64 respectively that engage the ball 53 at Spaced 
points. The surfaces 63 and $4 provide in effect 
an inner race for the ball 9, the Outel" race be 
ing provided by an annular groove 65 formed 
by diverging groove walls Sisa, and 65b on the 
interior of the timer cup 20, so that the groove 
Will be located in a plane at right angles to the 
axis of the shaft 23, and concentric thereWith. 
An alternative form for the Outer race is shown 
in Fig. 12, Where a ring 28d. is Secured within 
the housing, and grooved as at 35. AS Stated 
before the pocket for the ball it is the Same as 
that for the ball 38. 
A modified form of breaker plate assembly is 

illustrated in Figs. 12 and 13, where a plate 55t. 
is peripherally grooved to form the diverging Sur 
faces 63d and 34a, within Which are disposed the 
balls, the pockets or interrupted race portions 
being defined by pins 33 b and 63c that pass 
through the edge of the plate 55a, intersecting the 
Said groove, and thus limit the extent of travel 
of the balls as do the pockets of the composite 
plate assembly 55 and 5. 
The pocket for the ball 53 is defined in the com 

posite plate assembly by the downwardly extend 
ing lip 66 of the plate 5, and by the upwardly ex 
tending portion 67 of leaf Spring member 68 at 
tached by rivets 59 to a bar 0 integral with the 
plate 55. Similarly, one of the balls may be 
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2,125,367 
Spring urged in the modified form of plate. The 
action of the Spring 68 through its portion 67 is to 
urge the ball 58 against the lip 66 and against the 
Outer race 65. The reaction resulting from urging 
the ball 58 against the Outer race 65 is to urge the 
breaker plate 55 as a whole toward the balls 59 
and 60, and to cause each of those bails to be 
wedged in four different respects, namely, the 
ball 59 is Wedged between surfaces 63 and 64, be 
tween the Surfaces 63 and 65b, between the Sur 
faces 65a and 65b and between the Surfaces 64 
and 65d. Therefore, each of the balls is con 
fined between four tangent surfaces so con 
structed and located that all lost motion both lat 
erally and axially is taken up between the balls 
and the Outer race and the interrupted inner race 
defined by the three spaced pockets. In other 
Words, the breaker plate assembly has a three 
point support provided by the three balis 58, 59 
and 60. 
One of these balls, the ball 58 is yieldingly 

urged against the outer race thereby causing the 
other two balls to be yieldingly urged against the 
outer race. This action is due to the Spring 68 
that takes up all lost-motion betWeen the circuit 
breaker plate assembly and the Outer race, so that 
the plate is supported laterally Without any play, 
While at the same time the plate assembly is per 
mitted to be rotated concentrically with respect, to 
the ignition timer cam and with the minimum of 
frictional resistance. This is very essential, be 
cause the circuit interrupter must cooperate With 
the can in the intended manner regardless Of the 
angular adjustment of the plate a SSembly With 
respect to the cam. Furthermore, since each of 
the balls 58, 59 and 60 is confined yieldingly be 
tween angularly arranged Surfaces due to the ac 
tion of the Spring 68, axial end play of the plate 
is taken up without introducing any undesirable 
friction. Consequently, the plate a SSembly is Sup 
ported with substantially perfect rigidity, without 
introducing frictional resistance, such that Would 
hinder its automatic control by a Sensitive inst U 
ment, such as a device responsive to engine intake 
Suction. 

In order to facilitate insertion and renOVal Of 
the breaker plate assembly With respect to the 
housing 2G, three vertical grooves 70, 7 and 2 
are formed in the inner Wall of the housing SO 
as to extend from the edge thereof to intersect the 
groove 65 forming the outer race. These verti 
cal grooves are spaced for coincidence with the 
balls 58, 59 and 60 respectively, but are so angul 
larly displaced about the housing Wall as to be 
out of registry with the respective balls while the 
plate assembly occupies any position. Within its 
range of normal angular movement. That is, 
while the plate assembly is coupled With the Suc 
tion responsive device as illustrated in Figs. 2 
and 6, movement of the plate assembly by the 
Suction responsive device will never bring the 
balls into registry with the vertical grooves. Once 
the plate assembly is completely aSSen bed with 
housing and Suction responsive device, it will be 
necessary in order to Withdra W the plate assembly 
from the housing, to disconnect the linkage be 
tween the suction device and the plate assembly. 
When this has been done, the plate assembly may 
be rotated to a point beyond the normal range of 
movement until the balls are in registry with the 
grooves, Substantially as ShoWn in FigS. 12 and 14, 
under which relation. Only is it possible to with 
draw the breaker plate a SSembly. If that pro 
cedure is not followed, it then becomes necessary 
to separate the plates 55 and 57 by Withdrawing 

3 
the screws 56, or perhaps remove the Screws 56 
and take out the assembly part by part. 

In order to insert the plate assembly, the balls 
are placed in their respective pocketS, and ar 
ranged with respect to the housing 29, that the 
balls Will coincide With the Vertical grooves, 
Whereupon the plate assembly may be inserted 
axially of the housing, With the halls traveling 
along the Vertical grooves until they rest in the 
outer race 63. The plate assembly is then rotated 
to bring about the coupled relation of the piate 
assembly and the link 2. This coupling causes 
the balls to move along the Outer race and destroy 
Eheir registry With Vertical grooves. 
The device responsive to engine intake Suction 

hereinafter known as the Vacuum-responsive unit 
will now be described With reference to FigS. 2 and 
5 to 9. A flexible diaphragm 8 is clamped at its 
peripheral edge between the fianges 8 and 82 of 
cup-shaped members 83 and 84, respectively, the 
flange 82 being crimped around the flange 8 aS 
indicated at 82a in Fig. 6. The member 84 is se 
cured by bolts 35 and nuts 86 to a, Wall 9 of a 
bracket 9, shown in detail in Figs. 7 and 8. 
Bracket 90 is secured by Screws 9 passing 
through holes 92 in the bracket to the ignition 
timer housing 2. The part 84 may not bear di 
rectly against the wall 97 of the bracket 36, but 
against an intermediate spacing, range plate 0. 
As shown particularly in Fig. 9 the member 8 
and the range plate and the Wall 9 of the part 
9 are fixed together in a predetermined rela 
tion by providing the range plate with projec 
tions that nate With Suitably Spaced holeS 83 
in the member 84. The operation of providing 
the plate 9 with the projections 89 causes said 
plate 100 to be provided with recesses 2 in align 
ment with the projections and adapted to re 
ceive suitably Spaced projections 93 integral With 
the Wall 9 of the bracket 90. 
A rivet, passes through the diaphragm 30 

and Secures thereto a cup Washer and a 
ink 2 that passes through openings 3, 4 
aid , provided respectively by the parts 84, 
is and 95. The link 2 is provided With a hole 

at its right-hand end, as Viewed in Fig. 6 or at 
its upper end as Viewed in Fig. 2, Which hole re 
ceives a stud 6 attached to the plate SS. Link 

2 is also provided. With a neck , Wide enough 
to be received within the narrower portion a 
of the opening 4 of part it, shown in Fig. 10, 
and within the narrower portion 5a of the 
opening 5 in Wall 9 of bracket 9. The neck 
: ; of link 2 is defined by notches 8, shoul 
ders 9 and shoulders 2. The shoulders 9 
engage the right-hand Side of the Wall 9 of 
bracket, Se, as viewed in Fig. 6, and the Shoulders 
A2 may engage the left-hand side of the Wall of 
plate E, as viewed in the same figure, or the op 
posite side of the wall 95 as viewed in Fig. 5d. 
The plate may be one of a series of inter 
changeable plates of Varying thickness. The 
thicker the plate the Shore the range of nove 
ment of link 2, and the thinner the plate the 
greater the range of novement. In fact no plate 
at all may be used, in which case the part 84 Would 
ice secured directly to the wall 9 of bracket 9, in 
Which case the range of link movement would 
be marked by the shoulders i 9 and 2 engaging 
either side Wall of the bracket part, 9; as illus 
trated in Fig. 5d. It is not necessary to remove 
the auts 86 entirely from the bolts 85, noi to dis 
connect the link 2 from the Stud Which 
could be done only by removing the plate 55, in 
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4 
stitute another. All that is required is to loosen 
the nut, 86 sufficiently to disengage the parts 84, 
30 and 9 fron interlocking relations shown in 

Fig. 9, whereupon the range plate 80 may be 
withdrawn. This withdrawal of plate is per 
mitted due to the fact that the plate 66 is not 
provided with round or closed holes for receiving 
the boit shanks and link, but with notches 22, 
23 and f 24. Due to the fact, that the opening 

f is and notches 22 and 23 as not completely 
surrounded by metal, but open out through the 
notches, the plate 93 may be passed between 
and taken from the interposed relation betWeen 
the parts 8:4 and 9. The withdrawal of the 
Jange-limiting plate 0) of course permits the 
bolts 85 to remain in position. Preferably the 
bolts 85 are permanently and nonrotatably Se 
cured to the part 83 So that they function aS 
studs projecting through the holes 95 provided 
for then in the Wali 9 of the bracket 9. It is 
apparent that the bracket 95 conceals the link 
2 and cowers the opening 25 provided by the 

housing 2 (for receiving the link. 
The merinber 83 and the diaphragm 88 pro 

wide a suction chamber which is connected With 
the intake Inanifold of the engine by Suitable 
piping, not shown, through the agency of a 
coupling 3 threaded into a bushing 3 per 
manently attached to the part 83. Partial 
vacuun in the engine intake Will effect an un 
balance of atmospheric pressure acting upon the 
right-hand side of the diaphragm 39, thereby 
causing it to move toward the left in Fig. 6, there 
by producing clockwise rotation of the plate a S 
sembly. The direction of rotation of the Cam 26 
being counterclockwise, the tinning of the igni 
tion will be advanced as Suction increases. When 
Suction decreases a spring 33 confined between 
the coupling 29 and the washer urges the 
diaphragm 30 toward the right in Fig. 6 causing 
the plate 55 to be rotated counterclockwise to 
produce a more letarded Spark. 
While the embodiment of the present invention 

as herein disclosed, constitutes a preferred form, 
it is to be understood that other forms night be 
adopted, all coming within the Scope of the claims 
which follow. 
What is claimed is as follows: 

... ignition apparatus for an internal COIn 
bustion engine comprising, in combination, a. 
housing, a circuit breaker, a cam for operating 
the breaker, a breaker plate supporting the cir 
cuit breake', said housing having an annular 
groove, means suppoiting the breaker plate in 
cluding a plurality of balls, means Spring urging 
the balls into the housing groove, and means for 
varying the angular relation between the can 
and the breaker by rotating the plate in the 
groove. 

2. Ignition apparatus for an internal conin 
bustion engine comprising, in combination, a 
tinner housing having an annular groove, a cir 
cuit breaker, a can for operating the breaker, 
a breaker plate, bails supporting the plate that 
operate in the groove, a second plate Secured to 
the breaker plate, and having equally spaced 
pockets for the accommodation of the balls, 
spring means urging the balls into the housing 
groove, and means for Varying the angular rela 
tion between the can and the breaker by rotat 
ing the breaker plate on the ball support. 

3. Ignition apparatus for an internal com 
bustioi engine comprising, in combination, a 
timer housii)g having an annular groove, a Cir 
cuit breaker, a cam for operating the breaker, a 

2,125,367 
breaker plate, balls seated in the groove formed 
in the distributor housing, a second plate fas 
tened to the breaker plate and having deformed 
portions for each ball, a spring urging one of the 
bails into the groove whereby all of the balls are 
Wedged between the deformed portion of the 
plate and the housing groove to eliminate axial 
and lateral lost motion. 

4. Ignition apparatus for an internal combus 
tion engine comprising, in combination, a timer 
housing having an annular groove, a circuit 
breaker, a can for operating the breaker, a 
breaker plate, balls upon which the plate may 
turn, and operating in the housing groove, Said 
breaker plate being Superimposed upon a Second 
plate having deformations for cooperation with 
said breaker plate to for in races for the balls, 
leans for urging at, least one of Said balls into 
said grooves whereby the breaker plate Will be 
Secured against lateral movement. 

5. Ignition apparatus for an internal combus 
tion engine comprising, in combination, a timer 
housing having an annular groove, a circuit 
bireaker, a can for operating the breaker, a 
breaker plate, a series of balls operating in the 
groove for Supporting the plate, a second plate 
Secured to the underside of the breaker plate, 
Said Second plate having angularly deformed 
politions located along the side thereof and adja 
cent the breaker plate, thus forming tapering 
recesses for the reception of said balls, spring 
naeans ulging the balls into the groove of the 
housing, thus preventing any lateral movement 
Of the breaker plate with respect to the can axis. 

6. Ignition device for an internal combustion 
engine comprising, in combination, an ignition 
tinner housing having a groove in the inner wall, 
a breaker plate, a ball bearing interposed be 
tween the said housing and the breaker plate, 
and a Spring connected at one end to the breaker 
plate, Said Spring urging and maintaining said 
ball in ploper seating engagement with the hous 
ing groove whereby the breaker plate will be 
axially and laterally supported with the minimum 
of lost motion. 

7. An ignition device for an internal combus 
tion engine comprising, in combination, a hous 
ing, a breaker plate, a circuit interrupter Sup 
ported by the breaker plate, a rotatable can for 
Operating Said interrupter, a drive shaft for oper 
ating the cam, a bearing member adapted to be 
Secured to the engine, and in which the drive 
shaft is journaled, said bearing member provid 
ing a mounting for the housing, a ball bearing -so 

interposed between the housing and the breaker 
plate, ball retainers provided by the breaker 
plate, Spring means Secured at one end to the 
breaker plate for urging the ball bearing into 
engagement With the housing groove, and means 
attached to the housing and connected with the 
breaker plate for rotating the breaker plate rela 
tive to the drive shaft and housing. 

8. An ignition device for an internal combus 
tion engine comprising, in combination, a housing 
having an inner Wall, said wall being grooved to 
(provide an Outer ball race, a plate Within said 
housing, having Spaced recesses adjacent its outer 
edge, a ball bearing in each recess, a breaker plate 
Secured to the first mentioned plate, and lips on 
the breaker plate fitting upon the ball bearings 
carried by said first mentioned plate, said lips 
and recesses providing ball retainers carried by 
the plates, and each having a ball bearing which 
engages the annular wall groove of the housing 
&ild laterally Supports the plate, a circuit inter 

lO 

20 

25 

'30 

35 

40 

45 

60 

5 

  



O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2,125,367 
rupter on the plate, a member for operating said 
interrupter, and means extending into the hous 
ing and engaging the plate for rotatably adjust 
ing the plate to vary the angular relation be 
tween the interrupter and its operating member. 

9. An ignition device for an internal combus 
tion engine comprising, in combination, a cup 
shaped housing having an annular Wall provided 
With an inner groove, a breaker plate and a sub 
plate having a shiftable Support from the hous 
ing, Said Support, including a plurality of ball 
bearings, pockets provided by cooperating defor 
mations in the breaker plate and sub-plate for 
Substantially enclosing a ball in each pocket, and 
spring means located in one of the pockets for 
forcing the balls outwardly to seat in the housing 
groove, and means Securing the breaker plate to 
the Sub-plate Whereby the breaker plate is locked 
within the housing by the ball bearings and pre 
Wented from removal until the plates are sepa 
rated. 

0. An ignition device for an internal com 
bustion engine, comprising in combination, a cup 
like housing, an engine operated shaft having a 
journal bearing in the housing, a circuit breaker 
adapted to be operated by the shaft, a, breaker 
plate, means Supporting the plate independent of 
the shaft for rotation relative to the shaft and 
housing including ball bearings situated in spaced 
relation about the periphery of the plate, an outer 
race for the balls comprising a grooved member 
Supported by the housing wall, and means includ 
ing parts of the plate forming an inner race for 
the balls and for maintaining the balls Within the 
outer race whereby the breaker plate is secured 
Within the housing and maintained against axial 
and lateral movement relative to the shaft. 

11. An ignition device for an internal combus 
tion engine, comprising in combination, a cup 
like housing, an engine operated shaft having a 
journal bearing in the housing, a circuit breaker 
adapted to be operated by the shaft, a breaker 
plate, ball bearings Supporting the breaker plate 
independent of the shaft, and having an Outer 
race provided by the housing inner wall, a mov 
able element for operating the breaker plate, 
means Operatively connecting the movable ele 
ment to the breaker plate, a sheet metal bracket 
Supporting the Innovable element, and secured to 
the housing, said connecting means having 
inotched portions cooperating With the bracket 
for defining the range of movement of the breaker 
plate, and a Spacer insertable between the 
bracket and chamber for varying the range of 
breaker plate movement. 

12. An ignition device for an internal combus 
tion engine, comprising in combination, a cup 
like housing, an engine operated shaft having a 
journal bearing in the housing, a circuit breaker 
adapted to be operated by the shaft, a breaker 
plate, ball bearings supporting the breaker plate 
independent of the shaft and having an outer 
race provided by the housing inner wall, a mov 
able element, means operatively connecting the 
movable element to the breaker plate, and a sheet 
metal bracket Supporting the movable element 
and secured to the housing so as to substantially 
enclose the operative connection between the 
movable element and breaker plate. 

13. Ignition apparatus for an internal combus 
tion engine comprising, in combination, a timer 
housing having an annular groove, a circuit 
breaker, a cam for operating the breaker, a plate 
assembly Supporting the circuit breaker, balls 
operating in the housing groove upon which the 
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plate assembly may turn, said plate assembly hav 
ing circumferentially spaced race-Ways for the 
balls, means for urging at least one of said balls 
into said grooves whereby the breaker plate will 
be Secured against lateral movement. 

14. Ignition apparatus for an internal combus 
tion engine comprising, in combination, a timer 
housing having an annular groove, a circuit 
breaker, a cam for Operating the breaker, means 
including a breaker plate for revolvably support 
ing the circuit breaker from the housing groove, 
balls disposed in spaced relation along the groove, 
neans provided by the breaker plate forming 
race-Ways for each of the balls and means for 
urging the balls into the housing groove and 
maintaining the revolvable support against dis 
placement relative to the housing. 

15. An ignition device for an internal combus 
tion engine comprising, in combination, a hous 
ing, a breaker plate, a circuit interrupter sup 
ported by the breaker plate, a rotatable cam for 
Operating said interrupter, a drive shaft for oper 
ating the can, a bearing member adapted to be 
Secured to the engine, and in which the drive 
shaft is journaled, said bearing member providing 
a mounting for the housing, a ball bearing Sup 
port for the breaker plate comprising, an outer 
ball race Supported from the housing wall, an 
inner ball race supporting the breaker plate, and 
a plurality of Spaced bails having a bearing in 
both races. 

16. In an ignition timer, a housing having a 
recess therein, friction reducing bearings extend 
ing into said recess, a retainer holding said bear 
ings in spaced relation, a breaker plate, and 
means for supporting said breaker plate upon 
said bearings. 

17. In an ignition tinner, a housing having a 
bearing surface formed therein, friction reducing 
bearings in contact With Said Surface, a breaker 
plate, depending flanges carried by said plate, 
and a channeled bearing surface formed upon 
Said fanges to cooperate With Said bearings. 

18. In an ignition timer, a housing having a 
recess therein, friction reducing bearings extend 
ing into said recess, a retainer holding said bear 
ings in Spaced relation, a breaker plate, and 
flanges carried by Said plate COOperating With 
Said bearings to form a Support for Said plate. 

19. In an ignition timer, a housing, an adjust 
able breaker plate, and friction reducing bearings 
Supporting the breaker plate laterally and axial 
ly from the housing side Wall comprising, an outer 
raceway provided by a groove in the housing wall, 
an inner raceway provided at the periphery of 
the breaker plate, and balls disposed between the 
housing and plate and engaging both raceways. 

20. In a ball bearing tinner the combination 
comprising, a cylindrical housing Wall internally 
grooved to provide a race Way, a Cam mounted 
on a shaft for rotation within the housing, a 
breaker plate providing an inner race Way, a 
series of ball bearings disposed in both race Ways 
for supporting the breaker plate from the hous 
ing Wall, said cylindrical housing Wall having 
vertical grooves in its inner Surface extending 
from the edge of the wall to the race way whereby 
the ball bearings may be inserted in the race way 
of the breaker plate at the edge of the housing 
Wall and thence depressed in assembled relation, 
So that the ball bearingS paSS doWn the Vertical 
grooves to the outer race Way, said vertical 
grooves being circumferentially displaced from 
the operative position of the ball bearings, and 
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the breaker plate relative to the housing wall, and 
for maintaining the ball bearings out of legistry 
With the vertical grooves. 

21. In an ignition timer the combination com 
prising, a housing having a cylindrical wall, said 
cylindrical Wall having an internal peripheral 
groove Spaced from the terminating edge of Said 
housing, and a plurality of equally spaced verti 
cal grooves leading from the edge of the housing 
to Said peripheral groove, a breaker plate having 
a flat bottom Wall and flanges, said flanges pro 
viding circumferentially extending groove poi 
tions and adapted. When disposed. Within the holls 
ing to confine ball bearings within the housing 
groove and the breaker plate grooves, and means 
for effecting limited rotation of the breaker plate 
relative to the housing wall and out of registry 
With the vertical grooves. 

2,125,367 
22. In a ball bearing timer the combination 

comprising, a cylindrical housing Wall internally 
grooved to provide a race Way, a Cam mounted. On 
a shaft for rotation within the housing, a breaker 
plate providing an inner race way, a series of 
ball bearings disposed in both race Ways for Sup 
porting the breaker plate from the housing wall, 
Said cylindrical housing Wall having a paSSage 
connecting with the outer race way by which the 
ball bearings may be passed to position and be 
disposed between the race ways, said passage be 
ing angularly offset, from the ball position in 
the working assembly. 

JAMES ARTHUR. 
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