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My invention relates to circuit breakers and
more particularly to c1rcu1t breakers of the piv-
otless type.

An object of my invention is to provide a cir-
cuit breaker with improved mechanical and elec-
trical characteristics.

Another object of my invention is to so con-
struct a circuit breaker that the movable con-
tact arm will have a non-linear force-deflection
characteristic.

I accomplish these and other objects by pro-
viding a curved support on which the movable
contact arm is progressively forced thereby pro-
gressively decreasing the unsupported length
thereof and consequently increasing its deflec-
tion characteristic.

" My invention will be more fully set forth in the
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tant to prevent bouncing of the movable contact
on the stationary contact, since such a phenom-
enon results in resonant oscillations being built
up. In order to prevent this and other difficul-
ties, I so construct the circuit breaker that the

movable contact arm thereof has a non-linear
force-deflection characteristic. With such a
system the natural frequency changes continu-

- ously as the contact moves, with the attending
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following description referring to the accompa- -

nying drawing, and the features of novelty which

characterize my invention will be pointed out in |

the claims annexed to and forming a part of
this specification.

In the drawing Fig. 1 diagrammatically illus-
trates a circuit breaker provided with an embod-

iment of my inventtion; Fig. 2 diagrammatically :

illustrates a circuit breaker provided with a mod-
ification of my invention; Fig. 3 illustrates a cir-
cuit breaker provided with a further modification
of my invention.

Referring to the drawing, in Fig. 1 I have illus-
trated a circuit breaker having 2 resilient mem-
ber {8 fixed at one end te a support {! and an
engaging heel {2 and a contact i3 at the other
end. The engaging heel {2 is shown between
the contact i3 and the support.
- t0 be understood that the relative positions of
" the engaging heel §2 and the contact {3 may be
reversed. The resilient member 10 may be actu-
ated in any suitable manner, and in the illus-
trated embodiment of my invention this mem-
ber is actuated by a rotating cam {4, the Iobes
of which push against the engaging heel {2 as
the cam is rotated. Adapted to co-operate with
the movable contact 13 I provide a stationary
contact 15. It may be seen therefore, that with
the contacts biased in their closed position, due
to the normal resiliency of the spring member
10 and to the fact that the support 1{ is tipped
slightly from the vertical, the contacts may be

made to open each time one of the lobes of ¢

the cam member pushes against the engaging
heel 12, the contacts, of course, reclosing as that
lobe slides away from the engaging heel.

In circuit breakers which have particular ap-
plication in electric ignition systems, it is impor-

However, it is ©
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resulf that the contacts may be kept constantly
closed during any certain desired period and con-
stantly open during another desired period. I
accomplish this by providing a curved surface f{’
on the support i on which the spring mem-
ber is progressively forced as one of the lobes of
the cam member 14 pushes against the engag-
ing heel (2. From an inspection of Fig, 1 it will
be seen therefore that when the heel 12 is between
adjacent lobes of the cam member that the con-
tacts 13 and 14 are closed and the spring member
10 will lie along the surface of the curved sup-
port to some point A. However, as the heel is
moved by a cam lobe and the gap between the
contaci increases, the spring {0 will wrap around
the support curve to such a point as B, at which
point the contacts will be fully opened. This
open position of the spring member 9 is shown
by dotted lines in Fig. 1. The above described
movement has the effect of progressively de-
creasing the unsupporied length of the resilient
member {8 and thereby increasing its deflection
characteristic, or stifiness. Therefore, it will be
seen that the movable coniact aim 18 is given the
reguired non- lmeal force~deflection characteris-
tic.

In order to produce the desired non-linear
characteristic the support curve illustrated is of
circular or arcuate shape, but it is, of course, to
be understood that any other support curve may
be employed which allows the unsupported length
of the spring member to be progressively changed
as the gap between the movable and statlonary
contact varies.

In PFig. 2 the resilient member takes the form of
two spring members {6 and 11, each of which are
supported at one of their ends by a support 18.
Near the free ends of the resilient members 16
and i7, I provide a connecting member (8 for
rigidly connecting together the free ends thereof.
As shown in Fig. 1, one of the resilient members,
such as 186, carries an engaging heel 20 and a con-
tact 21. I also provide a stationary contact 22

‘which is adapted to co-operate with the movable -
As in Fig. 1 also, the cam member - -

contact 2.
14 upon rotation pushes against the engaging heel, :
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20 to open the contacts. Each of the fixed ends
of the spring members (6 and 1T cooperate re-
spectively with curved portions 23 and 24 of the
support member 18. These curved supports are
of the same type as the curved support !, which
has already been described. It will be seen, there-
fore, that as one of the lobes of the cam member
pushes against the engaging heel that each of the
spring members 16 and |7 wrap around their re-
spective support curves so that the unsupported
length of each spring is progressively Jdecreased.
Furthermore, since the two free ends of the
spring members are rigidly joined together, the
heel and. contact end of the spring member 16
moves substantially parallel to its original unde-
flected position, its final pesition with the con-
tacts open being shown by dotted lines on the
drawing. It may be seen therefore, that both the
ends which are held by the support member (8
cooperate with the curved portions. However,
the required non-linear spring characteristic
could be obtained, if desired, to a somewhat re-
duced extent, by fitting only one of the spring
members with a curved support, the other spring
member therefore having a fixed length during
its movement. Also, in the construction shown
in Fig. 2 the contact is shown attached to the
lower spring near the heel, but it is, of course, to
be understood that the contact could equally well
be attached to the top spring if desired.

Fig. 3 illustrates a circuit breaker with a fur-
ther modification of my invention which has a
spring member 25, both ends of which being
supported by supports 26 and 2T which are simi-
lar in construction to the support Il shown in
Fig. 1. Between the two supported ends I pro-
vide the resilient member 25 with an engaging
heel 28 and a contact 28. A stationary contact
30 is provided to cooperate with the contact 29.
As in Figs. 1-and 2 a cam member 14 is provided
to push against the ehgaging heel 28 to actuate
the spring member i10. It will be seen, there-
fore, that as onk of the lobes pushes against the
heel 28 that the unsupported length of the spring
will be progressively decreased as was true with
the spring members illustrated in Figs. 1 and 2.
It will also be seen that the heel and contact
move substantially parallel to their original un-
deflected position. ‘

In view of the foregoing it will be seen that
I have provided a circuit breaker with a movable
spring member which has a non-linear force-
deflection characteristic, with the attending re-
sult that the natural frequency of the system
changes continuocusly as the gap between the con-
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tacts changes. When such an improved circuit
breaker construction is used with an electric ig-
nition system, bouncing of the contact is re-
duced thereby leading to an improved wave
front and a more desired operating character-
istic of the ignition system.

Modification. of the particular arrangements
which I have disclosed embodying my invention
will occur to those skilled in the art, so that I
do not desire my invention to be limited to the
particular arrangements set forth and I intend
in the appended claims to cover all modifications
which do not depart from the spirit and scope
of my invention,

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A circuit breaker including a support, a plu-
rality of resilient members having fixed ends
held by said support, connecting means for rig-
idly connecting together the relatively free ends
of said members, a contact carried by one of said
members, a stationary contact adapted to coop-
erate with said first mentioned contact, means
for actuating said members, and means includ-
ing said support for varying the deflection char-
acteristic of said members as said members are
moved by said actuating means.

2. A circuit breaker including a support, a
plurality of resilient members having fixed ends
held by said support, connecting means for rig-
idly connecting together the relatively free ends
of said members, a contact carried by one of
said members, a stationary contact adapted to
cooperate with said first mentioned contact, and
means for actuating said members, said support

having a plurality of curved portions on which

saild members are respectively progressively
forced by said actuating means so that the de-
flection characteristics of said members will vary
as they are forced on their respective curved
portions of said support..

3. A circuit breaker including a support, a
plurality of resilient members having fixed ends
held by said support, connecting means for rig-
idly connecting together the relatively free ends
of said members, a contact carried by one of
said members, a stationary contact adapted to
cooperate with said first mentioned contact, and
means for actuating said members, said support
having a curved portion on which one of said
members is progressively forced by said actuat-
ing means so that the deflection characteristics
of said members will vary as said one member is
forced on said curved portion of said support.
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