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~ This invention relates to improvements in eir~
cuit interrupters or breakers adapted for making
and breaking an electric circuit in the ignition sys-
tem of an internal combustion engine and more
particularly to a new and improved interrupter
or breaker of the pivotless type.

An object of the invention is to provide a breaker
having a light weight, exceedingly rigid confact
lever.

Another object of the invention is to provide
a breaker of the type set forth in which the maxi-
mum stiffness or strength is at the portion there-
of of maximum stress.

Another object of the invention is to provide a

" breaker wherein the contact carrying lever is
constructed primarily as a light but rigid strue-
ture for the contact and is not depended upon to
act as a spring and wherein a separate spring
is provided for actuating said contact carrying
lever, thus allowing the forming of the contact
carrying lever of a material or a gauge of ma-
terial which is ideal structurally and the resilient
arm of material or a gauge of material ideal for
the spring function.

Another object is to provide a bhreaker of the
type set forth wherein any relative motion or slid-
ing friction between the cam follower and ac-
tuating spring is reduced to a minimum and there-
fore requires minimum lubrication and also
wherein such point of lubrication is remote from
and shielded from the contact breaker points
thereby preventing interference with the contact
points by the lubrication.

Another object is to provide a breaker con-
struction having a light, one piece, relatively in-
expensive contact carrying lever.

Another object is to provide a breaker con-
structmn which is capable of operating at high
speeds without substantial contact bounce.

Another object is to provide an improved con-
tact support for a breaker mechanism.

Another object of the invention is to provide
a breaker construction of the type set forth which
is mounted on a bracket or support which is
pivotally mounted and which has a solid fasten-
ing substantially in line with the point of greatest
stress.

Other objects and advantages of the invention
will. be apparent from the following description
taken in connection with the accompanying draw-
ings. It will be understood that many changes
may be made in the details of construction and
arrangement of parts shown and described, as
the preferred forms have been shown by way of
illustration only.
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Referring to the drawings: :

Pig. 1 is g top or plan view of a breaker mech-
anism embodying one form of the invention; ;

Fig. 2 is a side view of the construction shown
in Fig. 1, and taken along line 2—2 of Fig. 1
looking in the direction of the arrows;

Fig. 3 is a sectional view taken on line 3—3 of
Fig. 1 looking in the direction of the arrows;

Fig. 4 is a view similar to Fig. 1 but showing
another form of the invention; and

Fig. 5 is also a view similar to Fig. 1 but show-
ing a still further form of the invention;

Fig. 6 is a top or plan view of the preferred form
of the invention;

Fig. 7 is a side.view of the construction shown
in Fig. 6;

Fig. 8 is a top or plan v1eW of the breaker sup-
porting bracket;

Fig. 9 is a plan view of the contact supporting
arm or lever;

Fig. 10 is an edge view of the contact support-
ing arm or lever shown in Fig. 9; and

Trig. 11 is a sectional view taken on line 1{—1iI
of Fig. 7 looking in the direction of the arrows. .

Referring more particularly to the drawings
wherein similar reference characters designate
corresponding parts throughout the several views,
the forms of the invention shown in Figs. 1 to 5
inclusive comprise the base or supporting member

i on which is pivotally mounted the breaker sup-
porting bracket or support 2 by the screw or other
suitable member 3. which extends through the
pivot 4 and is secured to the base 1.

- In the form of the invention shown in Figs. 1
to 3 inclusive, the bracket 2 has the flange § carry-
ing one -of the breaker contacts 6 and adjacent
the opposite end of the bracket 2 is mounted the
flexible cantilever T which carries the second
breaker contact- 8 in permanent alignment with
the contact 6. .

The cantilever 1, as shown, is a relatively light
weight, inexpensive construction formed of sheet
material by punching and bending and is provided

. along its longitudinal edges with-marginal flanges
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- tongue 12

9 for added strength -and reinforcement. As
shown in the drawings, these flanges 9 preferably
have their greatest width and, therefore, greatest
strength substantially at the point where greatest
strength is required, that.is, at the point where the
cam follower block 10 of insulating material is
secured to the cantilever T by the rivet {1, and
washer 12, and said flangés taper in both direc-
tions from this point. The cantilever T has the
which is displaced to allow the follower
block 8 to extend therethrough and said tongue
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{8 is preferably in engagement with a side wall of
the block 10 as shown to shield the contact points
6 and 8 from lubrication, if any, employed to re-
duce sliding friction between the projecting end 14
of the follower block 10 and the leaf spring 15
which is secured to the bracket 2 in adjacent re-
lation with the cantilever T so that they are ca~-
pable of being deflected about a substantially com-
mon fixed point.

The principal function of the cantilever 7 is to !

carry the contact point 8 and be a good electrical
conductor whereas the principal function of the
leaf spring {5 is to provide resiliency and nor-
mally retain the contacts 6 and 8 in contact and
also urge the follower block 10 toward the cam 16
and as it engages the follower hlock (0 which is
of insulating material, it is insulated from the
cantilever 7T at this point and, therefore, does not
conduct current to the contact 8. In view of their
respective functions and as it is difficult, if pos-
sible, to get a material which is ideal both as a
spring and as an electrical conductor, it is pos-
sible with the construction of this invention that
the cantilever T be formed of keryllium copper or
other material which is a good electrical conduct-~
ing material and which will also withstand the
necessary flexing, yet is not ideal for springs, and
then form the leaf spring 15 of spring steel which
is ideal for a spring and yet not a good electrical
conductor.

It is pointed out that due to the fact that the
breaker supporting bracket 2 is fastened to the
base | by a solid fastening or screw 17T with head
18 and which screw is positioned substantially in
alignment with the point of contact of the cam
follower bleck 10 and cam (6, that this arrange-
ment tends to provide an improved construction
without contact bounce on closure of the contacts.
Also by loosening the screw {7 having the slotted
head 18 and which screw T extends through a
slot 19 in the bracket 2, it is possible to adjust
the bracket 2 and thereby adjust the breaker
mechanism relative to the cam 16 after which
the screw is tightened to securely retain the parts
in adjusted relation.

It is further pointed out that because of the
mounting of the cantilever T and leaf spring I5
on an effective common fixed point that any rel-
ative sliding motion between the spring (5 and
adjacent end 14 of the follower block 10 will he
reduced to a minimum thus requiring minimum
lubrication and at a point shielded from and re-
mote from the contacts 6 and 8.

The forms of the invention shown in Figs. 4
and 5 do mot employ the leaf spring I5 and,
therefore, the cantilever T must be formed of such
material that it can act both as an electrical con-
ductor and spring.

In these forms the bent tongue 21 pressed from
the body of the cantilever T acts as a locating
lug and angle support for the cam follower block
20 which is riveted to the cantilever 7 as in the
construction of Figs. 1 to 3.

In the construction shown in Pigs. 4 and 5,
the cantilever T has the marginal flanges or re-
inforcements 9 for added strength as previously
described and in the construction of Fig. 4 these
flanges 9 have punched out portions for light
weight with the structural framework remaining
for added strength and support of the cantilever
and thereby providing a one piece, inexpensive,
light, weight, strongly reinforced structure.

The construction shown in Figs. 6 to 11 in-
clusive, which is the preferred form of the inven-
tion, and which is similar to the form shown in
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Figs. 1 to 5 inclusive, except as hereinafter de-
scrihed, comprises the supporting bracket 2
formed with the integral turned lip 22 which is
secured by spot welding or the like to the exten-
sion 28 on the contact carrying lip 24 supporting
the contact 25. This construction tends to elimi-
nate any bounce of the contact 25 and supporting
lip 24 particularly when the breaker is operated
at high speeds.

The contact carrying lever 26 has the cam fol-
lower support 21 of insulating material and a
plate 28, on the side of the lever 26 opposite the
cam follower support 27 secured thereto by the
rivets or the like 29 which extend through the
members 28 and 27 and also holes in the lever 28.

The lever 2§ has the opening 30 for securing
the lever in operative position on the bracket 2,
and said lever 26 has a relatively wide portion 31,
which is the portion of said lever which is de-
flected or bent during operation of the contact,
and thus the lever is provided with maximum
strength at the portion of maximum stress to
eliminate breaking.

From the portion 31, the lever 26 is reduced in
width to form a light weight lever carrying the
contact 32 and having the marginal flange 33
with the greatest width or strength at a point
opposite the striking block 34 on the cam follower
support 27.

The contact carrying lever is provided with the
offset contact carrying portion 35 which is offset
from the plane of the lever arm proper and which
alicws the forming of a relatively short striking
hlock 24 to facilitate high speed operation of the
braakar without contact bounce.

The lever 26 may be formed of beryllium cop-
rer or of a spring steel of such gauge as to with~
stand continued deflecting or flexing without
breakage as it is not required that such lever have
superior spring qualities as the curved spring hlade
36 of spring steel and tapering in width is pro-
vided to provide such resilience as is necessary to
urge said contacts 28 and 32 in engagement and
the cam follower striking block 34 against the
cam {6,

This blade 38 has its curved end 37 engsging
the block 28 of insulating material which elimi-
nates friction and reduces lubrication to a mini-
mum and also any lubrication will be on the side
of the lever 26 away from the contact points. The
cupred or curved central portion of the spring
blade 38 adds to the resilience gbtainable with a
light weight blade construction.

The hlade 35 has an opening similar to the
opening 3% in the lever 26 to enable the blade
35 and lever 26 to be secured in operable posi-
tion hy the retaining screw 38 which is secured
to the lip 39 on the bracket 2. The blade 36 and
lever 26 thus pivot about a substantially common
center.

While the cam 16 may be operated in either di-
rection and the breaker will operate satisfactorily
regardless of the direction of rotation of the cam,
if the cam is rotated in the direction indicated
by the arrow in Fig. 6, the contact points will tend
to open in a direction away from the pivot of the
contact lever 26 which will facilitate the opera-
tion of the device,

From the foregoing it will be seen that we have
provided relatively simple, efficient and economi-
cal means for obtaining all of the objects and
advantages of the invention.

‘Having described our invention, we claim:

1. In an electric circuit breaker mechanism, a

‘pair of make and break contacts, a cantilever
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supporting one of said contacts for movement
relative to the other of said contacts, a support
for said cantilever, a cam follower secured to
said cantilever and adapted to engage a cam to
separate said contacts, said cantilever having
marginal reinforcing or strengthening meang of
varying dimension with the area of greatest re-
inforcement of said marginal reinforcing means
being located adjacent the point of engagement
of said cam follower and cam.

2. In an electric circuit breaker mechanism, a
pair of make and break confacts, a cantilever
supporting one of said contacts for movement
relative to the other of said contacts, a support
for said cantilever, a cam follower adapted to en-
gage said cantilever to separate said contacts,
and said cantilever having marginal reinforcing
or strengthening means of varying dimension
with the area of greatest reinforcement being lo-
cated adjacent the point of engagement of said
cam follower and cantilever and said reinforcing
means tapering therefrom and a leaf spring se-
cured to said support and having a portion en-
gaging said cantilever for normally urging said
contacts into engagement, said cantilever and
leaf spring being mounted at a substantially com-
mon point on said support whereby relative slid-
ing motion between the free end of said leaf
spring and the adjacent portion of said cantilever
will be reduced to a minimum.

3. In an electric circuit breaker mechanism, a
Pair of make and break contacts, a cantilever sup-
porting one of said contacts for movement relative
to the other of said contacts, a support for said
cantilever, a cam follower adapted to engage said
cantilever to separate said contacts, and said
cantilever having marginal reinforcing or
strengthening means of varying strength or re-
inforcement with the area of greatest reinforce-~
ment being located adjacent the point of engage-
ment of said cam follower and cantilever and said
reinforcing means tapering therefrom in both
directions and a leaf spring secured adjacent one
end to said support and engaging said cantilever
adjacent its free end, said cantilever and leaf
spring being mounted at a substantially common
point on said support whereby relative sliding
motion between the free end of said leaf spring
and the adjacent portion of said cantilever will be
reduced to a minimum.

4. In an electric circuit breaker mechanism, a
pair of make and hreak contacts, a cantilever
supporting one of said contacts for movement
relative to the other of said contacts, a support for
said cantilever, a cam follower secured to said
cantilever and having a portion extending there-
through and a separate leaf spring secured to
said support and located on the side of said canti-
lever opposite the cam and engaging said portion
of said cam follower extending through said
cantilever and adapted to urge said contacts into
engagement with each other, said cantilever and
leaf spring being mounted at a substantially
common point on said support whereby relative
sliding motion between the free end of said leaf
spring and the adjacent portion of said cantilever
will be reduced to a minimum.

5. In an electric circuit breaker mechanism, a
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pair of make and break contacts, a cantilever
supporting one of said contacts for movement
relative to the other of said contacts, a support
for said cantilever, said cantilever having mar-
ginal flange reinforcing means of varying size
with the area of greatest reinforcement adjacent
the point of engagement of the cam follower and
cam and said reinforcing means having cut out
portions to reduce the weight thereof while sub-
stantially retaining its reinforcing strength and:
a leaf spring secured to said support and having
a portion adjacent its free end engaging said
cantilever.

6. In an electric circuit breaker mechanism,
a pair of make and break contacts, a cantilever
supporting one of said contacts for movement
relative to the other of said contacts, a support
for said cantilever, said cantilever having mar-
ginal flange reinforecing means of varying size
with the area of greatest reinforcement adjacent
the point of engagement of the cam follower and
cam and said reinforcing means having cut out
portions to reduce the weight thereof while sub-
stantially retaining its reinforcing strength, a -
cam follower secured to said cantilever and
adapted to engage a cam to separate said contacts
and a separate leaf spring secured to said sup-
port and having a portion engaging said canti-
lever on the side thereof opposite said cam fol-
lower to urge said contacts into engagement, said
cantilever and leaf spring being mounted at a
substantially common point on said support
whereby relative siiding motion between the free
end of said leaf spring and the adjacent portion
of said cantilever will be reduced to a minimum.

7. In an electric circuit breaker mechanism, a
pair of make and break contacts, a cantilever
supporting one of said contacts for movement
relative to the other of said contacts, a cam fol-
lower secured to said cantilever, said cantilever
having marginal flange reinforcing means of
varying size with the area of greatest reinforce-
ment adjacent the point of engagement of the
cam follower and cam and said reinforcing means
having cut out portions to reduce the weight
thereof while substantially retaining its rein-
forcing strength and a tongue on said cantilever
engaging sald cam follower with the point of
greatest reinforcement of said marginal flange
being adjacent said cam follower.

MARTIN J. BERLYN,
ERNEST E. STANSFIELD.
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