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8 Claims,

This invention relates to breaker devices for
electrical cireuits such as ignition systems of
internal combustion engines, and more bparticu-
larly to devices for making ang breaking an elec-
tric circuit in an accurately timed manner and at
a desired speed.

The invention has for its object generally an
improved construction and arrangement of parts
for devices of the character indicated, which is
economical, long lived, ang accurate, and incor-
borates additionally ga so-called “deionizing”
means.

More specifically, the invention has for its
object the provision of a make-and-break device
for electric machines,
ing a periodic make and break in accurate timed
relation, with an improved arrangement of roll-
ing contacts by which there is achieved a precise
make and quick break of the circuit, together with
a relatively long life of the contacting parts
without any substantial impairment of functions.

Another object is to provide a rolling contgct
make-and-break device in which the rolling
member is so arranged that it rolls substantially
continuously on a metallic surface whereby the
tendency to wear unevenly is substantially elim-
inated.

Still another object is to provide a combination
with a special electric circuit of g make-and-
break device having improved rolling contacts
arranged to effect the making and breaking of the
electric circuit in an invariable manner,

Other objects of the invention will in part be
obvious and will in part appear hereinafter,

The invention accordingly comprises the fea-
tures of construction, combination of elements,
and arrangement of barts, which will be exempli-
fied in the construction hereinafter set forth, and
the scope of the invention will be indicated in the
claims.

For g fuller understanding of the nature and
objects of the Invention reference should be had
to the following detailed description taken in
connection with the accompanying drawings, in
which:

Fig. 11is a view, mainly in elevation, showing
rolling contact elements for an electric circuit
arranged in accordance with the invention;

Pig. 2 is an enlarged perspective view of one of
the contact elemenis shown in Fig; 1: o

Fig. 3 is a front elevational view of another
contact element shown in Fig, 1;

Fig.4is g sectional view of the contact, element,
shown in Fig. 3, taken on the line 4—4 thereof:

Fig. 5 is g view, partly in elevation ang partly
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in section, showing & modified form of the con-
tact device shown in Fig. 1;

Fig. 6 is a perspective view, showing details of
parts of the modification shown in Fig. 5;

Fig. 7, parts ¢ and b are explanatory diagrams:
and

Fig. 8 shows diagrammatically a special electric
circuit for an ignition system employing a make-
and-break device, as shown in Fig. 1.

In electrical ignition systems for internal com-
bustion engines, 3 device for making and breaking
an electrical circuit periodically in accurately
timed relation with the revolution of the engine
shaft is an essential component and much time
and effort has been expended in the development
of devices for this purpose,

At the present time g type of device consisting
of a spring biaseq breaker arm actuated by g cam
rotating in synchronism with the engine shaft
against a rubbing block secured to the breaker
arm is in almost universal use, the breaker arm
carrying an electrical contact disk which makes
intermittent contact with a cooperating station-
ary contact disk,

Despite the fact that breaker devices of this
type have bractically superseded all other types
of breaker devices in the commercig] art, they
are nevertheless subject to certain definite draw-
backs which, with the Dassage of time, lead to
serious impairment of the performance of the
internal combustion engine and require readjust-
ment or replacement, For example, the rubbing
block on the breaker arm which bears against the
rotating cam is subject to wear which cannot he

the engine shaft, Also in devices of the breaker
arm type the electrical circuit.is made and broken
between two contact points of relatively small
size, and in bresent-day ignition systems a spark
discharge of greater or less intensity always
occurs at the break of the electrical circuit, The
localization of this spark on the area of the small
contact point with the development of ‘localized
high temperature and the accompanying phe-
nomena, of electrical evaporation of the contact
point material, results ultimately in the impair-
ment or destruction of contact surfaces, with con-
sequent poor pverformance of the engine,
According to the bresent invention, an inter-
rupter device for the ignition systems of internal
combustion engines is brovided, which, through-
out its life, wil] always maintain the same timing
relation of the make and break with respect to
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the revolution of the engine shaft as was given it
on its initial installation.

Referring now to the drawings, and particular-
1y to Figs. 1t0 4, 10 denotes a rotatable shaft hav-
ing a crank arm ¢! made fast to one end, and is
provided with a portion 12 pivotally attached and
bent back over arm 1f. A spring 13 is interposed
between arm i1 and portion 12 and arranged to be
under compression. Spring 13 thus arranged op-
erates to urge the free end of arm 12 away from
the shaft 10 and arm (f. The free end of arm 12
is eccentric with reference to the shaft 10 and is
preferably provided with a bearing portion which
may be in the form of a socket-like recess adapted
to serve as a supporting
end 14 of a shaft 20; the other end 15 being with
advantage also ball-like. The latter end is ar-
ranged to engage with another socket-like recess
or bearing member i6 that is preferably at the
surface of and stationarily disposed in the center
of a disk or plate-like contact member I17. The
member 7 is also stationarily supported and dis-
posed and arranged to incorporate member {6 in
5, manner such that the center of the member 16
is in line with the axis of shaft i0, and the sur-
face of member ITin a plane perpendicular to the
axis.

To provide & rolling contact in accordance with
the invention, & second disk-like contact member
18 is provided to cooperate with member i1 and
mounted on shaft 20. Since shaft 20 has its axis
at an angle to axis of shaft 10, the edge of member
(8 is preferably beveled as indicated in order to
provide a band-like contact area between mem-
bers {1 and 18. The members {7 and 18 are made
of suitable conducting materials, for example, the
member {1 may be of silver, while the member 18
is of a non-arcing metal, such as tungsten, molyb-
denum, or a beryllium-copper alloy.

To provide suitable points where an electric eir-
cuit. may be made and also broken, when the
members 17 and 18 roll upon. one another, the
surface of one member is arranged to be inter-
rupted during the course of the rolling contact.
This is advantageously achieved by dividing the
surface of member 1T into segments, a plan view
of an exemplary arrangement being shown in Fig.
3. THere, a pair of relatively short sesments 21
and 21’ are interposed between a pair of relatively
long segments 22 and 22, the whole having an in-

sulating support 23. Segments 21 and 21’ have:

an adjoining conducting hub portion 24 arranged
to support bearing member 16. The segments 21,
21’, 22 and 22’ thus arranged provide a metallic
surface upon which the member 18 rolls and in-
sures substantially equal wear around the cir-
cumference thereof. The pair of segments se-
lected for circuit making, for example, segments
29 and 22’, preferably have insets, as-shown at
25 and 25’, disposed at the edges at which the
cireunit break occurs. Such insets are of a rela-
tively refractory material, such as tungsten,
whereas the remainder of the surface of the seg-
ment is of a less refractory metal, stuch as copper-
beryllium. These insets are preferably brazed in
place, while the space between the segments, such
as shown at 26, is preferably unfilled with any
insulating material, air therein generally pro-
viding sufficient insulation,

In operation, members 16 and {7 are seen, when
rolling, to make and
tric circuit, for example, that shown in Fig. 1,
which comprises a winding 27 having one termi-
nal connected by conductor 28 to member 16 and
the other to a source of E. M. F., symbolically

pearing for a ball-like’

break periodically an elec--
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indicated at 30 and may be & battery or a mag-
neto. This latter has its other terminal connect-
ed by a conductor 28 to one of the circuit making
segments, such as 22, with a branch 28’ connect-
ing segment 22’. When the shaft 10 revolves, this
is seen o cause the eccentric end of arm 12 fo
urge the end 14 of shaft 20in a circle, and thereby
causes the rolling of member {8 on the surface of
member t7. This in turn causes disk I8, as it is
driven with its axis following the surface of a
cone, to appear to wobble and oscillate from side
to side. As shaft 20 and disk I8 are in conducting
relation with member {8, it is seen that the cir-
cuit is completed as long as disk 18 engages with

-either segment 22 or 22’. When disk 18 is rolled

onto segments 21 and 21’, there is no connection
to the circuit, so that the circuit is broken.

By changing the relative sizes of the segments
(i. e., their angular widths) and their number,
substantially any desired timing of makes and
breaks may be had, together with desired closed
circuit periods; the arrangement shown compris-
ing two segments 21 and 21’ of approximately 68°
width, and two segments 22 and 22’ of approxi-
mately 112°.

A modification is shown in Fig. 5, in which the
rotating vart is connected through gearing to
the contact making and breaking device, where-
by a desired time relation to the number of revo-
lutions of the driving member may be had.

In Fig. 5, a shaft 59 is shown journaled in and
protruding from a casing 51 and has secured on
it a gear 52 which entends through and runs in
a slot formed in the side of cylindrical housing
53 that is shown mounted on the exterior of
casing 51 and is arranged to house the contact
members provided in accordance with the in-
vention.

Housing %3 has an internal fiange b4 that
serves as 2 support for a bearing 55, which is
preferably of the antifriction type and is here
depicted as a ballbearing. Bearing 5% in turn
supports the rotating part of the make-and-break
device. Such part here comprises a gear 56
provided with a stud or shaft 55’ supported in

" the bearing 55 and has teeth which mesh with

those on gear 52.

Gear 5% is provided with a centrally disposed
recess 51 (see Fig. 6) cut away rectangularly at
the center and arranged to receive a socket mem-
ber 58 which may be also rectangularly formed
and provided with a bearing socket 59 in its
upper face which. is eccentric to the axis of stud
56’ and serves as a bearing for one ball-like end
of the shaft carrying a contact member 68, which

“is here the member having wobbling motion.

The other ball-like end of this shait is mount-
ed in g stationary bearing member 6{ that is in
line with the axis of stud §§’ and is of conduct-
ing material and mounted in an insulating disk
62. This latter overlies and is preferably an in-
set in a ring member €3 and forms therewith a
closure for the housing 3.

The closure for housing §3 is arranged to sup-

_ port the stationary contact member and is hence

provided interiorly with suitable conducting seg-
ments 65 that extend in a plane across the path
of the edge of the member €0. This conducting
surface of one pair of segments does not extend
into conducting proximity to the bearing mem-
ber 61, while the other pair may do so.

In order that the rolling contact member 60
may always be under tension and pressed into
good contacting engagement with the surface of
segments §5, a pressure applying means is in-
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corporated. Accordingly, one end of the socket,
member 58 is resiliently supported by means of a
spring member, as shown
end carrying the socket 59. The other end also
may have a spring member 67 arranged to urge
the member 58 radially. These spring members
are under compression and hence urge the mem-
ber 58 both upwardly and outwardly so that the
edge of contact member 60 is tightly pressed into
engagement with the surface of segments 65.

In operation, it is seen that vghen shaft Eg
revolves, it imparts motion of rotgtion through
the meshing gears to the socket member 58 which
causes the rolling of member 60 upon the surface
of segments 65. Since the surface of the latter
has portions in conducting relation with the
external circuit, it is seen that a desired se-
quence of makes and breaks is had with this
form of the invention. The electric civeuit is
seen to be made and broken in the same manner
as in the first-described form. In this form,
however, the contacting surfaces are totally en-
closed and are hence protected against dust and
dirt and may be conveniently segregated from
other devices.

From the above it will be seen that the rolling
contact members of the bresent invention al-
Ways present newly engaging surfaces at the
point of contact, since the periphery of the
wobbling member has a different length from
the circular band-like path on the station-
ary member over which it rolls. As the member
rolls there is a differential in the relative linear
distance traveled hy the wobbling member on
the stationary memper which results in a slow but
Dbositive procession of the wobbling member about
its axis. This causes the presentation of the
new contacting surfaces referred to above. This
continuous bPresentation of new contacting sur-
faces at the points of circuit making removes
any previous surface which may have ions from
the points of contact and otherwise might tend
to prolong or intensify the spark. The spark
is hence more quickly quenched than heretofore.
It will also be seen that wear in no way affects
the timing of the makes and breaks provided by
the invention. Also the use of a member (8
of silver rolling on a member 7 of copper-beryl-
lium, or the like, having inserts of tungsten, has
the advantage that pitting is avoided at the
joints between segments, since silver hag a ten-
dency to build up upon the tungsten.

Since the rate at which makes ang breaks
may be made to take place is a design factor in
the present invention, substantially any desired
rate within certain limits is readily obtained.
It is seen also that the make-and-break device
here provided is adapted to be used in conneaction
with electric circuits where electric means are
Incorporated for inereasing the frequency by
Téason of its speed and brecision. An electric
circuit of this character having a make-and-
break device, as ahove described, is shown in
Fig, 8.

In Fig. 8, a brimary winding is shown at p
which has one terminal of an associated secon-
dary winding g conductively connected thereto.
The other terminal of secondary s leads to 2
spark gap, for example, that of a spark nlug »
that has its other terminal grounded. A core
9 of magnetic material, such as iron, is also
preferably associated with the windings.

The primary p hag One of its terminals con-
nected to a source of E. M. ¥, depicted at E,
which may be a battery or magneto, the other

at 66, preferably the-
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-terminal thereof being connected to g make-and-
break device M having a. wobbling member, there
being a connection back to the cther terminal of
the battery that may be grounded as indicated.
A condenser C is also breferably connected across
the contacting members of the make-and-~break
device, and, in parallel with it, and in parallel
with the make-and-break device, is connected an
oscillating circuit D, comprising inductance and
capacity, which here operates to multiply the fre-
quency in the brimary p.

By this arrangement, it is seen that a suitable
make-and-break device is provided, which co-
operates in quickly quenching the arcg tending
to rise at the breaks, the counter E. M. F. in the
winding which tends to hoid the are, as well as
the induced E, M. F., being, of course, relatively
great because of the high frequency of the cur-
rent passed. The quick quenching of the arcs at
the break in accordance with the invention is
thus seen to pregerve the high voltage of the
secondary for ignition burpcses while avoiding
dissipating pbrimary energy by arcing,

The operation of such means and the circuit
Can readily be ascertained by applying thereto an
instrument, such as g cathode-ray oscillograph.
In Fig. 7, part b, is shown g characteristic curve
that may be observed on the screen of the cathode-
ray tube of such oscillograph when the brimary
has no frequency multiplying means incorporated,
while in part ¢ is shown the modified wave form
resulting from the incorporation of the device D.
The increased frequency of breaks introduced by
the device M will result in a spark of greater
energy and hence greater efficiency.

It will be understood, of course, that the fre-
quency multiplying device D is merely exemplary
and many cther electrical arrangements may he
employed for this burpose,

From the above, it will he seen that the inven-
tion provides a device in which successive sparks
will not be localized on a small contact area but
will be distributed uniformly over the relatively
large area of one contact member, thus minimiz-
ing localized heating and evaporation.

Also, it will be seen that the invention modi-
fies the characteristics of electrical ignition cir-
cuits in such a way as to reduce to a minimum
and practically eliminate the spark occurring at
the break, while breserving the full energy of the
spark cceurring in the engine cylinder.

Since certain changegs may be made in the
above construction and different embodiments of
the invention could be made without departing
from the scope thereof, it is intended that all
matter contained in the above description or
shown in the accompanying drawings shall he
interpreted as illustrative and not in a limiting
sense,

Having described my invention, what I claim
as new and desire to secure by Letters Patent, is:

1. In a breaker device for electrical circuits, the
combination'comprising, a contact member hav-
ing a working surface substantially lying in a flat
blane, means to support one end of a shaft sub-
stantially at the central portion of the working
surface, a shaft member having one end sup-
ported by said means and its axis disposed at an
obligue angle to the axis of the central portion.
& cooperating contact member secured to said
shaft at a point removed from the working sur-
face and having a continuous circular contacting
portion substantially coaxial with and spaced from
said shaft in engagement at one peint with a cir-
cular path on the working surface of length
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greater than the contacting portion, and means
to rotate the remote end of said shaft through a
circular path for moving the point of engage-
ment between said contact members progressively
around the path on the working surface, said
second contact member being rotatable on its axis
to compensate for the difference in lengths of
the contacting portion and the contacting path
substantially to restrict the contacting to rolling
engagement.

2. Tn breaker devices for electrical circuits, the
combination with a driving element having an
axis and a driving portion adapted to rotate
eccentrically about said axis, of a disk-like con-
tact member stationarily disposed and having a
bearing member in line with said axis, a shaft
rotatively mounted in said bearing member at an
angle to said axis and coupled to be driven by
said driving member, and a second disk-like
member secured to said shaft at a point re-
moved from said first contacting member and
having a continuous circular portion spaced from
said shaft in rolling engagement with said first-
named contact member and arranged to inter-
rupt an electric circuit, the resulting circular con-
tacting paths of said two contact members there-
by being of different lengths progressively to pre-
sent tc any one point on the path of said sta-
tionary member a successively different contact-
ing portion of said second member.

3. Tn breakeér devices for electrical circuits, the
combination with a driving element having an
axis and & driving portion adapted for rotation
eccentrically about said axis, of & disk-like con-
tact member stationarily mounted and having a
central bearing member in line with said axis,
said disk-like contact member having a surface
making a right angle with said axis and arranged
to provide alternate conducting and insulating
portions, a shaft having one end mounted in said
bearing member and disposed at an angle to said
axis and arranged to be actuated by said driving
portion, and a second disk-like contact member
secured to said shaft at a point removed from
said first contacting member and having & contin-
uous circular portion spaced from said shaft in
rolling contact with the working surface of said
frst-named contact member, the resulting cir-
cular contacting paths of said two contact mem-
bers thereby being of different lengths progres-
sively to present to any one point on the path of
said stationary member a successively different
contacting portion of said second member.

4. In breaker devices for electrical circuits, the
combination with a driving element having an
axis and a portion provided with a bearing turn-
ing eccentrically about said axis, of a stationary
contact member having a bearing member in-
sulated therefrom and in line with said axis, sald
stationary contact member having a surface lying
in a plane disposed perpendicularly to said axis,
a shaft mounted at an angle to said axis and ex-
tending from said insulated bearing member to
said eccentric bearing, and a cooperating contact
member secured on said shaft at a point removed
from said first contacting member and having a
continuous circular portion spaced from said
shaft in rolling contact with said working sur-
face and arranged to interrupt an electric circuit
when connected across said stationary contact
member and said insulated pearing member, the
resulting circular contacting paths of said two
contact members thereby being of different
lengths progressively to present fo any one point
on the path of said stationary member a succes-
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sively different contacting portion of said second
member.

5. In breaker devices for electrical circuits, the
combination with a driving element having an
axis and a portion provided with a bearing turn-
ing eccentrically about said axis, of a stationary
contact member having a bearing member in-
sulated therefrom and in line with said axis, said
stationary contact member having a working sur-
face with at least one insulated section, the whole
lying in a plane disposed perpendicularly to said
axis, a shaft mounted at an angle to said axis and
extending from said insulated bearing member
o said eccentric bearing, and & cooperating con-
tact member secured on said shaft at a point re-
moved from said first contacting member and hav-
ing a continuous circular portion spaced from
said shaft in rolling contact with said working
surface and arranged to traverse said insulated
section whereby an electric circuit may be made
and broken, the resulting circular contacting
paths of said two contact members thereby being
of different lengths progressively to present to
any omne point on the path of said stationary
member a successively different contacting por-
tion of said second member.

6. In breaker devices for electrical circuits, the
combination with a driving element having an
axis and a portion provided with a bearing turn-
ing eccentrically about said axis, of & stationary
contact member having a bearing member in-
sulated therefrom and in line with said axis, said
stationary contact member consisting of a suit-
able conducting material and having a working
surface with at least one insulated section and
lying in a plane disposed perpendicularly to said
axis, a conducting shaft mounted at an angle to
said axis and extending from said insulated bear-
ing member to said eccentric bearing, and a €o-
operating contact member comprising suitable

* conducting material secured on said shaft at a
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point removed from said first contacting member
and having a continuous circular portion spaced
from said shaft in roiling contact with said work-
ing surface and arranged to traverse said in-
sulated section, the resulting circular contacting
paths of said two contact members thereby being
of different lengths progressively to present to
any one point on the path of said stationary
member a successively different contacting por-
tion of said second member.

7. In breaker devices for electrical circuits, the
combination with a driving element having an
axis and a portion provided with a bearing turn-
ing eccentrically about said axis, of a stationary
contact member having a bearing member in line
with said axis, @ working surface lying in a plane
substantially perpendicular to said axis, a shaft
mounted at an angle to said axis and extending
from said bearing member to said eccentric bear-
ing, a cooperating contact member on said shaft
at a point removed from said first contacting
member and having a continuous circular portion
spaced from said shaft in rolling contact with
said working surface, and means associated with
said contacting member for insuring 2 desired
pressure at the points of engagement, the result-
ing circular contacting paths of said two contact
members thereby being of different lengths pro-
gressively to present to any one point on the path
of said stationary member a successively different
contacting portion of said second member.

3. In breaker devices for €lectrical circuits, &
driving element having an axis and a portion
provided with a hearing turning eccentrically
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electrical contact and provided with a stationary
bearing member, a shaft Mounted at an angle to
said axis and extending from said stationary
bearing member to said eccentric bearing, a co-
operating contact member in said casing mem-
ber on said shaft at a point removed from saiq
first contacting member and having g, continuous
circular portion spaced from said shaft in rolling

5

5

contact with said working surface, and spring
means associated with said cooperating contact
member for applying pressure at, the points of
its engagement, with said working surface, the
resulting circular contacting paths of said two
contact members thereby being of different
lengths progressively to present to any one point
on the path of said stationary member a suc-
cessively different contacting portion of said

10 Second member.,

JOHEN J. ROOT.




