Oct. 14, 1958 V. E. HEIL ETAL 2,856,473

IGNITION BREAKER
Filed Oct. 3, 1955

Zh 1

31

\\\
\\‘
\\\?":\ 7y T
/,(.\A\\\‘\'lﬂmmmm‘ i ) 4
AN e A,
G5 .‘"-3‘-‘»\.\“\\“\“«@.'{",\,‘-1.\\\?7—
"y =R

2] Ry -
e\ A
oo / oS

/ INVENTORS
Trederick J Hooven

Jizégvvzoztziaé@nﬂﬁ

APV s
ATTORNEY



United States Patent Of

2,856,473
Paiented Oct. 14, 1958

1C€C

1

2,856,473
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Hooven, Dayton, Obio; said Heil assignor to P. R.
Mallory & Ce., Inc., Indianapolis, Ind., a corporation
of Delaware

Application October 3, 1955, Serial No, 538,046
% Claims. (CL 200—30)

This invention relates to periodic circuit breakers, par-
ticularly circuit breakers used by ignition timers for in-
ternal combustion engines.

The prime consideration in timer systems is to provide
contact breakers wherein the alignment of contacts dur-
ing the operation of the system is maintained substantially
without variation and wherein any undesirable variation
in effectively rotationally centering the contact arm dur-
ing the process of opening and breaking contact is
avoided.

It has been found that the fulcrum type circuit breaker
possesses great advantages in providing an exact contact
alignment and that such circuit breakers are able to main-
tain the angular position of an ideal pivoted type of
breaker arm having no clearance on the pivoted bearings.
The present invention, moreover, is an improvement on
the fulcrum type ignition breaker assemblies heretofore
known in that it lowers the costs thereof for use in several
types of magneto applications.

In the present invention the fulcrum has been bent up
out of the metal base and there has been inserted a thin,
longitudinal strip of phenolic insulation placed between
the fulcrum and the breaker arm. This thin, phenolic
insulator, held at one end on the fulcrum and remaining
free on the other end, serves also to insulate the breaker
arm from the base at both the stack and the fulcrum
point, and, in addition, also serves as a rubbing block
which is adapted to ride on the cam of the ignition timer.
Thus, there has been provided a new type of rubbing
mechanism including a strip of insulator material con-
nected to the break arm assembly. This results in the
great advantage of cost reduction, since by its novel con-
struction there is obviated the expense of angle moulding,
sawing and drilling and also the additional cost of attach-
ing a rubbing block to an arm.

It thus becomes apparent that the novel construction
hereinafter described provides a new and improved modi-
fication of the fulcrum type assembly known to provide
great advantages in rapid contact make-and-break igni-
tion timers without any loss of alignment or increase in
contact erosion.

It is therefore an object of the present invention to pro-
vide novel improved circuit breaker mechanisms for igni-
tion timers.

It is still another object of the present invention to pro-
vide an improved circuit breaker mechanism which is
easy to assemble and has an improved efficiency opera-
tion.

1t is another object of the present invention to provide
a light weight improved circuit breaker arm mechanism
which is easy to fabricate and utilize in circuit applica-
tions needing lower weight and increased efficiency for
timers operating at higher frequencies.

Still another object of the present invention is to pro-
vide an improved ignition breaker arm assembly using
the fulcrum principle and which is adapted to obviate the
need of a separate rubbing block compopent assembly
therein.
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A further object of the present invention is to provide
an ignition circuit breaker arm mechanism having an im-
proved construction which is lighter in weight, more eco-
nomical to assemble and fabricate, and wherein the ma-
terial and parts are of lower cost.

Another object of the present invention is to provide
an ignition breaker arm means utilizing a fulcrum type
principle which provides assembly procedures to attain
reduced assembly costs.

The invention in another of its aspects relates to the
novel features of the instrumentalities described herein
for teaching the principal objects of the invention and to
the principles embodied in these instrumentalities, wheth-
er or not these features and principles may be used in the
said objects and/or in similar fields.

Other objects of the invention and the nature thereof
will become apparent from the following description, con-
sidered in connection with the accompanying figures of
the drawing and wherein like reference characters de-
scribe elements of similar function therein and where
the scope of the invention is determined from the depend-
ent claims.

Referring now to the drawing:

Fig. 1 is a top plan view of an embodiment of the im-
proved fulcrum type breaker of the subject invention
useful in showing the mounting of the contactor elements
on the plate structure of- the ignition circuit contact
breaker;

Fig. 2 is a vertical, cross-sectional view of an embodi-
ment of the fulcrum type ignition contact breaker adapted
to illustrate the novel construction and arrangement of
parts providing a breaker having exact contact alighment,
while obviating the necessity for a separate rubbing block
as heretofore used; and

Fig. 3 is a pictorial exploded view of the moving arm
assembly of the ignition timer including a steel spring
adapted to fit within the confines thereof to overlie the
same and to place it under tension.

Generally speaking, the fulcrum type ignition timer of
the present invention comprises, in combination, an as-
sembly having means adapted to be connected to the
timer of an internal combustion engine wherein said
means includes an extension plate and an assembly side
wall. The plate extends from the side wall at substan-
tiaily right angles thereto and a plurality of slots are cut
through the side wall for movably adapting the assembly
to the timer. A bracket is connected to said assembly
side wall and includes a terminal for an electrical con-
nection. A steel spring, adapted to carry a rivet and a
contact and to cooperatively make with a fixed contact,
is also connected to said bracket assembly, which further
includes an insulator strip acting as a rubbing block. . A
movable arm is placed beneath the steel spring with the
tip end thereof resting against the insulator strip. The
fulcrum arm is connected to the side wall of the assem-
bly and is placed on the opposite side of the insulator strip
beneath the tip end of the movable arm. The moving
arm is thus adapted to move about the fulcrum on said
strip, which also is adapted to be utilized as a rubbing
block.

It is apparent, therefore, that the components herein
are adapted to perform a multiplicity of functions and
to eliminate  the necessity for exact alignment assem-
blies while providing these exact alignment features. At
the same time, the materials needed for other breaker
arm construction of the fulcrum type are eliminated, sub-
stantially reducing the cost thereof. In addition, the
weight of the breaker arm assembly is lessened, making
the new and improved fulcrum type assembly construc-
tion hereinafter described adaptable for use in light
weight magneto applications.

As shown in Figs, 1 and 2, the improved fulcrum type
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breaker comprises an assembly 10 including a side wall
11 having a lateral extension 12, a fulerum bar 13 and
a tongue extension 14. The side wall structure 11 has
a configuration such as to define a middle curved section
29 interccnnecting two end sections 31 and 32, each of
which has an -aperture cut therethrough for mounting
purpeses. The base has.an upper surface 33 and a lower
surface 34. At end 32 on lower surface 34 extending
substantially S0° thereto is a flat tongue extension 14,
suitably fabricated  of metal, for carrying contact 23
thereon. Opposite thereto and extending from the upper
surface 33, bent substantially at right angles thereto, is a
flat, lateral extension 1Z. On one side i5 of lateral-ex-

tension 12 an insulator pad 16, fabricated of a material

such as phenol is placed. On the other side of exten-
sion 12 is formed a phenolic insulator strip” 18 which
extends longitudinally toward extension 14. Over the in-
sulator strip and above-extension 12 is formed a terminal
post comprising a-thin strip of metal 28 and an integrally
formed side wall 17, which serves to contain and align
several components. Between the under side of one end
of the terminal and adjacent the insulator strip is attached
a spring 21. Spring 21, insulator strip 18, lateral exten-
sion 12 and terminal 20 are all gathered together and
held by means of a rivet 22. As stated, tongue i4 is
adapted to carry a contact 23 thereupon to mate with a
contact 23 staked to spring 2I, which is adapted to fit
within the confines of a movable arm 27. One end 28
of movable arm 27 is staked to spring 21 at its contact
carrying end and has contact 25 connected to the under-
side thereof. The other end 39 of movable arm 27 meets
strip insulator 18 at a point directly above fulcrum bar
13 to form a pivot about which the movable arm 27, in
cooperation with spring 21, is adapted to be angularly
moved upon activation of strip 18 by the usual cam mem-
ber included in an ignition timer system.

Referring to Fig. 3, there is shown the unique and
novel construction of movable arm 27 as adapted to ride
about the fulcrum 13 on insulator strip 18, and as fur-
ther adapted to contain spring 21 thereupon and within
side walls or lips 47 and 48 under proper stress and align-
ment. Movable arm 27 comprises a specially configured
metallic form having a plurality of sections. It includes
a first end section 39 and an end section 28 intercon-
nected by a sinuated mid-section 42 having a general U-
shaped configuration integrally joined to said sections,
while hanging therefrom to place the convexity formed
by the U-shaped section at a position lower than the
other sections. The mid-section thus formed is adapted
to be seated above the cam of the ignition breaker on the
top surface 60 of the insulator strip 18, to be displaced
when the cam meets the under side 61 of the insulator
strip. This insulator strip, although being of thin cross-
section, is enabled to act as a rubbing block. This is

so because the mid-section of movable arm 27 places &

strip 18 into the necessary follower relationship with the
actuating cam. v

‘In order to place movable arm 27 under proper ten-
sion so as to rotate end 3¢ about the fulecrum arm 13,
arm 27 has its surface 45 bounded by side lips 47 and
48 so as to form a cradle for receiving lower steel spring
21 on surface 45 within the confines of lips 47 and 48.
The bowed stress is supplied spring 21 by staking it at
one end 77 by means of a clamping rivet 22 passing
through eyelet 49 cut therein and by staking the other
end 50 to arm 27 at its end 41 via contact rivet 51 pass-
ing through eyelet 52.

In the operation of the fulcrum type ignition contact
breaker, as heretofore described, the rubbing block con-
stitutes the thin insulation strip which underlies the mov-
able arm at its bent-down, U-shaped portion. The in-
sulator strip further, at one end thereof, serves to insu-
late the arm from the base at both the stack and the
fulcrum point. o

This description of the novel fulcrum type ignition
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contact breaker is intended to be merely illustrative and
not exhaustive of the scope of the invention, which is to
be taken rather from the appended claims, together with
the description in the specification.

We claim:

1. An ignition contact breaker comprising, in com-
bination, an' assembly having a side wail adapted for ad-
justable relation to a timing cam, a movable contact
arm having a contact, said arm adapted to be motivated
by said cam, a fixed contact adapted to cogperate with
said contact on said arm, an extension formed as part
of said assembly, a spring attached to said arm placing
stress thereon, fastening means holding said arm in fixed
relation ‘to -said extension, an insulating strip heid be-
tween said spring and said extension, said insulating strip
iwsting on a fulerum and extending substantially tangent
tc said cam to rest between said cam and said arm to
insulate said arm from said cam while alsc forming a
wear-resisting surface for bearing against said cam so as
to move said arm on rotation of said cam.

2. An ignition contact breaker comprising, in com-
bination, an assembly having a side wall adapted for ad-
justable relation to a timing cam, a movable contact arm
having a contact, said arm adapted to be motivated by
said cam, a fixed contact adapted to cooperate with said
contact on said arm, an extension formed as part of
said assembly, a spring lying against said arm placing
stress thereon, fastening means holding said arm in fixad
relation to said extension, an insulating strip resting on
a fulcrum and held between said spring and said exten-
sion extending laterally therefrom, said insulating stup
being substantially tangent to said cam to rest betwee
said cam and said arm to insulate said arm from sald
cam while also forming a wear-resisting surface for bear-
ing against said cam so as to move said arm ca rotaticn
of said cam.

3. An ignition contact breaker comprising, in combi-
nation, a mounting plate having a side wall, said side wall
having means for adjustably moving said plate in relation
to a cam operating with respect to said breaker, a mov-
able contact arm having a contact at an end therec,
stack means connecting an end of said arm to said plate,
means extending from said side wall carrying a fixed
contact thereon, said latter contact being placed opposite
said contact on said movable arm and adapted to mate
therewith, a spring held in said stack and connected to
said movable arm for placing stress thereon, a second ex-
tension connected to said plate, a fulcrum bar also extend-
ing therefrom, an insulating strip held between said
spring and said second extension, said insulating strip
extending substantially tangent to said cam to rest on
said fulcrum bar between said cam and said arm, said
strip insulating said arm from said cam while also form-
ing a wear-resisting surface for bearing against said cam,
said cam adapted on rotation to move said arm on said
fulcrum bar for making and breaking electrical contact
between said contacts of said breaker.

4. A fulcrum type ignition contact breaker comprising,
in combination, assembly means adapted to be connected
to the timer of an internal combustion engine, said as-
sembly means comprising an extension and a side wall,
said extension bent from said side wall at substantiaily
a right angle thereto, a plurality of apertures cut through
said side wall for adjustably adapting said assembly to
said distributor, a stack connected to said assembly side
wall including a terminal, a spring with one end held by
said stack having a contact at a free end thereof, a fixed
contact cooperating therewith, an insulator siab for said
stack, an insulator strip acting as a rubbing block, fasten-
ing means holding all the components in the stack to-
gether, a moving arm placed beneath said steel spring,
a tip end of said arm resting against said insulator strip,
and a fulcrum connected to said side wall placed on the
opposite side of said insulator strip beneath said tip end
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of said movable arm, the moving arm thus being movable
about said fulcrum upon the lift of said insulator strip.

5. A fulcrum type ignition contact breaker comprising,
in combination, assembly means adapted to be connected
to the timer of an internal combustion engine, said
assembly means comprising an extension and a side wall,
said extension bent from said side wall at substantially
a right angle thereto, a plurality of apertures cut through
said side wall for adjustably adapting said assembly to
said distributor, a stack connected to said assembly side
wall including a metal terminal having a bent side piece,
a stressed spring with an end held in stack and having a
rivet passing through its free end to hold an upper con-
tact, a lower contact cooperating therewith, an insulator
block for said stack, an insulator strip on said block
acting as a rubbing block, a rivet staking all the com-
ponents in the stack together, a moving arm placed
beneath said steel spring, a tip end of said arm resting
against said insulator strip, and a fulcrum connected to
said side wall placed on the opposite side of said insulator
strip beneath said tip end of said movable arm, the mov-
ing arm thus being movable about said fulcrum wpon
the lift of said insulator strip.

6. A fulcrum type ignition contact breaker comprising,
in combination, assembly means adapted to be connected
to the timer of an internal combustion engine, said as-
sembly means comprising an extension and a side wall,
said extension bent from said side wall at substantially
a right angle thereto, a plurality of apertures cut through
said side wall for adjustably adapting said assembly to
said distributor, a stack connected to said assembly side
wall including a metal terminal, a bowed spring having
an end attached thereto, said spring having a contact at-
tached to a free end by means of a rivet, a fixed contact
cooperating therewith, an insulater block for said stack,
an insulator strip on said extension extending longitudi-
nally acting as a rubbing block, fastening means holding
the components in said stack together, a moving contact
carrying arm placed beneath said bowed spring, said
arm having a curved portion therein with a tip end of
said arm resting against said insulator strip, and a fulcrum
connected to said side wall placed on the opposite side
of said insulator strip beneath said tip end of said mov-
able arm, the moving arm thus being movable about
said fulcrum upon the lift of said insulator strip.

7. A fulcrum type ignition contact breaker comprising,
in combination, assembly means adapted to be connected
to the timer of an internal combustion engine, said as-
sembly means comprising an extension and a side wall,
said extension bent from said side wall at substantially
a right angle thereto, a plurality of apertures cut through
said side wall for adjustably adapting said assembly to
said distributor, a stack connected to said assembly side
wall including a metal terminal, a bowed spring having
an end connected to said stack, a contact rivet passing
through a free end thereof, a fixed contact cooperating
therewith connected to a tongue extending from said side
wall, an insulator block in said stack, an insulator strip
also included in said stack acting as a rubbing block,
said strip extending toward said fixed contact, a bolt
staking the components of said stack together, a moving
arm having a U-shaped dependency placed beneath said
bowed spring, a tip end of said arm resting against said
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insulator strip, and a fulcrum connected to said side wall
placed on the opposite side of said insulator strip beneath
said tip end of said movable arm, the moving arm thus
being movable about said fulcrum upon the lift of said
insulator strip.

8. A fulcrum type ignition contact breaker compris-
ing, in combination, assembly means adapted to be con-
nected to the timer of an internal combustion engine,
said assembly means comprising a bent lateral extension
and an assembly side wall, said extension integrally
joined to said side wall at substantially right angles
thereto, a plurality of apertures cut through said side
wall for adjustably adapting said assembly wall to said
distributor, a stack connected to said assembly side wall
including a terminal, a stressed spring connected to said
stack at one end and having a rivet passing through its
free end, a fixed contact cooperating therewith, a rec-
tangular insulator block for said stack, a thin insulator
strip acting as a rubbing block, a bolt staking all the
compofienis to said stack together, a moving arm hav- .
ing a sinuated portion placed beneath said steel spring,
said arm having side lips for containing said stressed
steel spring, a tip end of said arm resting against said
insulator strip, and a fulcrum connected to said side
wall placed on the opposite side of said insulator strip
beneath said tip end of said movable arm, the moving
arm thus being movable about said fulcrum upon the
lips of said insulator strip by a moving cam.

9. A fulcrum type ignition contact breaker compris-
ing, in combination, assembly means adapted to be con-
nected to the timer of an internal combustion engine,
said assembly means comprising a bent lateral extension
and an assembly side wall having a top and a bottom
side, said extension Integrally joined to said side wall
at substantially right angles thereto, a plurality of aper-
tures cut through said side wall for adjustably adapting
said assembly wall to said distributor, a mounting stack
connected to said assembly side wall including a metal
terminal, a stressed spring connected to said stack at
one end and having a rivet for carrying a contact pene-
trating therethrough at a free end, a rectangular in-
sulator block for said stack, a thin insulator strip on
said block acting as a rubbing block, a bolt staking all
the latter together, a fixed contact cooperating with
said riveted contact, a U-shaped contact carrying mov-
able arm placed beneath said steel spring, said arm hav-
ing a sinuated portion and side lips for containing said
steel spring, a tip end of said movable arm resting
against said thin insulator strip, and a fulcrum arm con-
nected to the bottom side of said assembly wall placed
on the opposite side of said insulator strip beneath said
tip end of said movable arm, the moving arm thus being
movable about said fulcrum upon the lift of said in-
sulator strip.
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