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‘This invention relates to periodic circuit
closures and particularly to timers for ig-
nition apparatus.

Among the objects of the invention is the
provision of an ignition timer and circuit
breaker mechanism which is novel in construc-
tion and that may be produced at a relatively
low cost.

A further object of the invention is to pro-

1¢ vide a contact breaker assembly -that will
provide an arm of simple construction and
efficient in operation, yet of the least prac-
tical mass.

A further object of the invention is to pro-

15 vide a circuit breaker assembly that will be
efficient at high speed operation.

Further objects and advantages of the
present invention will be apparent from the
following description, reference being had

6 to the accompanying drawings wherein a
preferred embodiment of one form of the
present invention is clearly shown.

In the drawings: o

Fig. 1 is a plan view of a timer embodying

g5 the present invention. .
Fig. 2is an enlarged view of a circuit break-
" er lever assembly as indicated by the arrow
2 of Fig. 1, illustrating a fragmentary sec-
tion thereof, as appears along the line 2—
of Fig. 3. . '

Fig. 3 is an enlarged plan view of the cir-
cuit breaker lever assembly as appears in
Fig. 1. '

Fig. 4is an end view of the contact anchor-
ing means, substantially as indicated by the
line and arrows 4—4 of Fig. 3. '

Fig. 5 is an elevational view of a modified
form.
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Fig. 6 is a plan view of the same, as indi-

cated by the arrow 6 in Fig. 5.

Fig. 7 is a sectional view substantially as

indicated by the line and arrows 7—7 of
Fig, 6. ' ‘
Figs. 8 and 9 are detailed views of a means
for securing a contact point to the lever, sub-
stantially as indicated by the line and arrows
8—8 of Fig. 7, and 9—9 of Fig. 8 respec-
tively. ’ : :
TFigs. 10 and 11 are. plan and elevational
views of a second modification, Fig. 11 being

that substantially indicated by the arrow 11
of Fig. 10.

In the present day of high speed automo-
tive engineering, it has been found desirable
to provide circuit breaker mechanism that
will be sufficiently responsive to the high
speed operation of automotive engines, and
that will provide a long life of efficiency

&5

without material failure in operation. The

circuit breaker structures of ordinary design,
that have been developed for slower speed

automotive engines, functions poorly or fail
‘to operate at all, when they are driven at the

higher speeds demanded by present day en-
gineering. Some of these failures are due
to sluggishness in the operation of the cir-
cuit breaker lever, while some others are
due to rupture or breaking of the.lever itself.
After considerable experimentation, the in-
stant form of circuit breaker lever assembly
has been resorted to, since it has been found
to operate efficiently over a long period of
time without the least indication of failure,
and to function properly at both low and
high speeds of operation. _

With particular reference to the drawings,
20 indicates a timer cup supporting a breaker
plate 21 by means of ears 22 attached to the
wall 20 by screws 23. The breaker plate 21
supports a contact breaker assembly bracket
24, which is pivoted to a post 25 secured in
the plate 21, the plate 24 being adjustable
about the pivot post 25 through the agency
of & clamping screw 26 and eccentric 27. The
bracket 24 provides an upstanding lug 28 to
which is fixed a contact point 29. A terminal
post 30 is insulatingly mounted in the wall
of the cup 20 as by bushing 31 and washer 32,
the stud 30 {erminating within the cup in &
head 33.
© The circuit breaker lever assembly 40 of
the instant invention is illustrated in the
preferred form by Figs. 1 to 4 inclusive, and
is formed of a single strip of spring steel

bent into formation to provide the structure ¢

illustrated. The assembly inciudes a spring
portion 41 providing a terminating notch 42
which is adapted to be secured beneaih the
head 33 of the terminal stud just described.
Joining the spring portion 41 is a large loop
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43 adapted to embrace a dielectric bushing
or sleeve 44, and thence a reentrant curve or

‘bend 45 is formed, from which extends a

rigid portion 46 forming the circuit breaker
lever to which is attached a rubbing block 47
and a contact point 48, for cooperation with
the fixed contact 29 supported by the bracket
24. The formation of the loop 43 being the
intermediate portion between the rigid mem-
ber 46 and the spring portion 41 is sufficiently
smaller in diameter than the bushing 44,
that the bushing will be firmly retained

. therein while the assembly is in the free posi-
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tion as illustrated in Fig. 3.

In this figure the dotted line position is the
actual free position of the formed assembly
prior to insertion of the bushing 44, as illus-
trated in full line position. The reentrant

bend 45 resolves into the main flexing portion
of the assembly since most of the flexing of

the lever assembly is manifest at this point
during operation. This in effect forms a
flexing shank for the contact supporting arm.

The rigid portion 46 of the lever may be
formed in various ways, as by twisting the
blank at the juncture of the loop 45 so that
the arm will lie in a plane perpendicular to
the plane that the body of the blank would
normally assume, or the blank may be doubly
twisted and folded together as illustrated in
Figs. 1 to 4 inclusive. That is, the body of
the blank may be folded inwardly as at 49
and doubled along the medial line to form
the parallelly extending portions 50 and 51.

The rigid portion 46 of the member may be.

provided with. deformations 52 forming an
anchorage for the rubbing block 47 , and also
may include the deformations 53 which oper-
ate to reduce the mass of the member 46.
In the various forms illustrated, the defor-
mations for securing the rubbing block 47
have been illustrated differently, but either
style of deformation operates successfully in
either instance for anchorage of the rubbing

* block. In the form illustrated in Figs, 2

" and 8 the deformations 52 constitute indenta-
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tions in the body of the arm 46, while in the
form illustrated'in Figs. 6 and 7 the deforma-
tions constitute apertures through the body
of the lever, but in both events form meansto

~ . which the rubbing block 47 may be molded
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securing it to the lever member. However, a
machined rubbing block could readily be em-
ployed and attached to the arm with rivets,
screws or other suitable means. In the
present instance, we propose to mold the block
abous the arm or a portion thereof as indi-
cated in Figs. 2,8, 6 and 7.

- The extreme free end 55 of the arm 46
provides means for supporting the contact
point 48, as has been earlier stated, and it
has been found desirable to bend portions
of the member into the oppositely extending
ears or lugs 56 and 57 which provide a base
to which the contact 48 may be welded. 1In
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the form illustrated in Figs. 2 to 4 inclusive,

these ears are substantially semi-circular in
form, while in the style of lever illustrated in
Figs. 5 to 11 inclusive, the lugs conform to
the shape of quadrants of circles, but it is ob-
vious that the same form of lug or ear or even
different forms as square or triangular may
be used equally well with respect to either
form of the breaker lever assemblies illus-
trated. It has been found that the form illus-
trated in Figs. 8 and 9 is particularly well
adapted for firmly securing the contact
point in place.

The form of breaker lever assembly illus-
trated in Figs. 10 and 11, is that adapted to
the double point ignition, that is, in which the
circuit breaker lever is designed to support a
pair of contact points 48 in cooperative en-
gagement with as many fixed contacts 28.
This form is accomplished by using a longer
blank so that the lever portion 46 may be
looped into the form illustrated in Fig. 11,
with the extreme end 60 being bent upon
itself as illustrated, to overlie the main por-
tion of the lever at the juncture of the rub-
bing block, both portions of the overlapped
lever being provided with the deformations
52 by which the rubbing block 47 is anchored
thereto.

In either form of the circuit breaker lever
assembly adopted, the deformations 53 may
be provided, or omitted, or if provided may
be disposed relative to the contact points
and rubbing block so as to accomplish the re-
sults desired. That is, the deformations may
be placed on one side or the other of the
rubbing block 47, or they may be placed on
both sides, or they may be omitted entirely.
Whether or not they are adopted, and if so
adopted where they are to be placed, will be
determined by the individual characteristics
of the lever portion 4 after formation into
the assembly.

Applicants have found that for the weight
of spring material, size of the blank, mass of
contact point, and rubbing block that they
have used, that the apertures or deformations
53 are preferably to be placed as has been
illustrated. By so positioning these defor-
mations the inertia of the lever 46 is so little
that the lever is readily responsive to the in-
fluence of the spring portion 41 when mount-
ed within the timer mechanism as illustrated,
and yet the lever is of sufficient rigidity, and
the inertia of the contact supporting por-
tion 55 is not so great as to cause breaking of
the contact points or of the arm, or even

‘whipping of the lever 46 when the same is op-

erated at high speed. :

The contact breaker lever assembly is

readily adapted for quick insertion and re--

moval from the timer housing 20, and con-
tributes to rapid change upon desire to repair

the contact points. When in the correctly as- .
sembled relation with respect to the timer as
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illustrated in Fig. 1, the contact point will be
urged into engagement with the fixed contact
29 by the spring 41 through its reentrant
loops 44 and 45 intermediate the spring por-
tion 41 and the rigid portion 46 which 1 keeps
the rubbing block 47 in cooperable engage-
ment with a tlmer cam 63, provided by.a shaft
66 at the axis of the timer housing 20. Elec-
trical communication is made between the
contact point 48 and the terminal post 30 by
the lever and spring, the latter of which
is secured beneath the screw head 383, the di-
electric bushing 44 of course insulatingly
supporting the assembly on the post 25 as is
the usual practice.

. While the form of embodiment of the pres-
ent invention as herein disclosed, constitutes
a preferred form, it is to be understood that
other forms might be adopted, all coming
within the scope of the claims which follow.

What is claimed is as follows:

1. A circuit breaker lever and spring as-
sembly comprising, in combination, a strip
of spring steel providing a spring leaf and
being bent to form a bearing adapted to be
mounted on 2 pivot post, thence provided
with a reentrant bend and bemg twisted to
form a rigid arm, a contact point and rubbing
block each secured to said rigid arm.

2. A Dreaker lever for an ignition timer
comprising, in combination, & spring por-
tion adapted to have its one end secured to a
suppo*t. & rigid portlop formed integral with
the other end of the fiexible portlon, a rub-

3

tion adapted to be secured to a support and

-having a part adapted to be placed around

bing block secured to the rigid portion, means

formed between the spring and the rigid por-
tions for pivotaily supporting said lever and
smmg portxon, tne spring portlon extending

rorn the point of support to the plvot por-
u(}ﬁ. and a contacs suppomeu by said rigid
portion and biased into cooperative engage-
ment with a fixed contact by sald spring por-
tion.

8. £ circnit breaker lever for an ignition
timer comprising, in combination, a spring
portion adapted to have its one end secured
toa support, a rigid portion formed integral
with the other end of the spring portxon,
said integral formation including a clamp-
ing portion adapted to engage a dielectric
bushing secured in said clampmcr portion,
and a flexing portion, said rigid portion sup-
porting a contact point and a rubbing block,
and bemO' urged into actuating envawemen‘c
with the tnner structure throufrn said ﬂe\mg
portlo'l,

4. A breaker lever for an ignition timer
comprising, in combination, & spring portion
adapued to have its one end secured to 2
supnoro, and its other end wrapped about a
pivot post and doubled over to form a rigid
portlon said rigid portion supporting & con-
tact point and a rubbing block.

5. An integrally formed circuit breaker
lever and spring comprising a fiexible por-

-

entrant loops and fidamed to engage &

a pivot post, and being thence twisted to
form a rigid arm, said rigid arm supporting
a contact point and a rubbmg block.

6. An integrally formed circuit breaker
lever and a spring comprising a flexible por-
tion adapted to be secured to a support and
having a part adapted to be placed around
a pivot post, and being thence twisted to form
a rigid arm, said rigid arm being provided
with deformations, and a rubbing block of
nonconducting material molded upon said
arm about said deformations.

7. A circuit breaker lever and spring as-
sembly formed from an integral blank com-
prising, in comblmhon, a spring portion
adapted to have its one end secured to a sup-
port, an intermediate portion bent into reen-
trant loops and adapted to engage a pivot
bushing, and a rigid portion joining said
intermediate portion and adapted to support
a contact point and a rubbing block, said
rigid portion being formed by twisting a
portlon of the blank into a plane transverse
to the flexible portion.

8. A circuit breaker lever and spring as-
sembly formed from an integral blank com-
prising, in combmatmn, & spring portion
adapted to have its one end secured to a sup-
port, an intermediate portion bent into reen-
trant logps and adapted to engage a pivot
bushing, and a rigid portion joining said in-
termediate pO_Itl()Il, ‘and adapted to support
a contact point and a rubbing block, said
rigid portion being formed by twisting and
folding portions of said blank into a plane
substantially perpendicular to a plane of said
C.plan‘ portion.

9. A circuit breakex lever and spring as-
sembly formed from an integral blank com-
prising, in combination, a spring portion
adapte& to have its one end secured to a sup-
port, an intermediate portion bent intc re-
entrant loops and adapted to engage a prO«
bushing, and a rigid portion joining said in-
termediate portlon and adapted to suppori
a_contact point and a rubbing block, said
rigid portion being formed by doubling a
portlon of the blank along the medial axis
thereof.

10. A circuit breaker lever and spring as-
sembly formed from an integral blank com-
prising, in combination a spring portion
adapted to have its one end secured to a sup-
port, an intermediate portlon bent inte re-
pivol
bushing, and a rigid portion joining said in-
termediate portion and adapted to SUPPOES
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contact point and a rubbing block, said rigid 28

portion being provided with deformations
and having the rubbing block moldably se-
cured thereabout.

11. A circuit breaker lever assembly of
spring steel wrapped aboui a pivot posi

,
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provide a, flexing shank and terminating in
a spring portion secured to a terminal post,
a portion of said steel being folded over the
longer axis to form a rigid member, portions
of said folded portion providing ears and a
contact point secured to said ears.

12. Ina timer the combination comprising,
a circuit breaker lever and a rubbing bloc
of dielectric material moldably secured there-

13. In a timer the combination comprising,
a circuit breaker lever and a rubbing block of
dielectric material, said lever providing
deformations, and said rubbing block being
molded on said lever to embrace said defor-
mations. '

14. In a timer, the combination compris-

ing, a circuit breaker lever providing defor-
mations, some of which tend to reduce the
mass of said breaker lever, a rubbing block
of dielectric material molded upon said lever
to embrace others of said deformations, and a
contact point supported by said lever.

15. 'A breaker lever' and spring assembly
for. an ignition timer comprising, a strip of
resilient metal bent to form a spring portion
adapted to have its one end secured to a sup-

. port and bent to form a rigid portion support-
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Ing a contact point and a rubbing block and
bent to form an intermediate portion embrac-
Ing a pivot post for said rigid portion, and
a flexing shank for said rigid portion.

16. A circuit breaker lever comprising a
bearing portion, a bar portion extending
from the bearing portion and providing two
ears extending oppositely from the bar, a

- contact disc secured to both said ears, and
_a rubbing block attached to the bar. -
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17. A circuit breaker lever comprising a
bearing portion, a bar portion including two
juxtaposed plates extending from the bear-
ing portio.l, each plate terminating in an ear,
the two ears extending oppositely from the
bar, a contact disc secured to both said ears,
and a rubbing block attached to the bar.

18. A circuit breaker lever comprising a
bearing portion, a bar portion including two

juxtaposed plates extending from the bear-

ing portion, each plate terminating in an -
‘ear, the two ears extending oppositely from
_the 'bar, a contact disc secured to both said

ears, and a rubbing block attached to both
plates of the bar. »

In testimony whereof we hereto affix our -

signatures.
CHARLES HALL DAVIS, Jr.
ARNOLD E. RIGGS.



