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To all whom it may concern:

Be it known that I, Arrmur Arwarer
Kexr, a citizen of the United States, and a
resident of Rosemont, Montgomery county,
State of Pennsylvania, have invented cer-
tain new and useful Improvements in Con-
tact Devices, of which the following is a
specification.

Y invention relates to contact devices for
use in making and breaking a primary cir-
cuit in an electsic sparking system of an in-
ternal combustion engine, and more par-
ticularly to those contact devices which op-
erate to instantaneously break and then close
again a normally closed primary electric cir-
cuit, that is to say, the primary circuit is
normaly held closed by the contact maker
or contact device and the said device oper-
ates to break instantaneously the primary
circuit in order to induce g current in the
secondary circuit sufficient to cause a spark
at spark plugs in the cylinders, which plugs
are in the secondary circuit.

The objects of my invention are to pro-
vide a contact device or.contact maker which
will positively instantaneously - break and
will then instantaneously close the primary
circuit, with accuracy and precision as to the
time when the circuit ig broken, and closed
again, even when the
broken at very high speeds, as for instance,
400 or 500 times per second, or even at higher
speeds; to provide a device in which even

at high speeds the circuit is practically
closed all the time except as the same is

instantaneously broken by the operating
mechanism; to provide g device in which
the pitting or roughening of the co-acting
surfaces of the contact points themselves
1s prevented; to avoid and prevent any
movement of the lever or member which
carries the movable contact point, independ-
ently of that motion or movement which is
positively imparted thereto by the mecha-
nism for moving the said contact arm or
member in a fixed and pre-determined path;
to provide a vibratory arm or movable con-
tact point carrier which will follow a rapidly
rotating cam to break and make the circuit
will yield slightly longitudinally of said arm
but in which the substantia] pivotal point
about which said arm vibrates is rigid or

" unyielding in a direction transverse to said

arm or member; to provide a contact maker
which is simple in construction, is easily
manufactured, is provided with relatively

circuit is being so

few and simple parts, and in which the wear
of the moving parts is substantially nothing.
Other objects of my invention will ap-
pear in the specification and claims below :
Referring now to the drawings in which
the same parts are designated by the same
reference characters throughout the various
views, Figure 1 is a plan view of my im-
proved closed circuit contact maker; Fig,
2 is a vertical or side elevational view partfy
in section, the section being taken on the
line 2—2 of Fig. 1; Fig. 3 is a sectional view
of a portion of the device shown in Fig. 1,
the section being taken on the line 3—3 of
Fig. 1 and showing the manner of mounting
and holding the condenser in such a way that
its terminals are in electrical engagement
with the movable and stationary contact
points, respectively; Figs. 4 and 5 are simi-
lar fragmentary views showing in a some-
what exaggerated manner the character of
the movement which is imparted to the mov-
able contact point arm or member by the
cam codperating therewith, and Fig. 6 is a
plan view of the movable contact point arm
and the mounting therefor detached from
the base and in which the s ring about which
the arm is adapted to vigrate is shown in
its normal or unflexed position or condition,
At substantially the center of the base 1
and journaled in"a hub 2, projecting from
the under side thereof, is a shaft 3, upon the
upper end of which, and above the top of the
base 1, is a cam 4, having as many projec-
tions 5 spaced equally around the periphery
thereof as there are cylinders in the engine
to be successively ignited. In the device
shown in the drawings there are six of these
projections 5, and the cam 3 is therefore
preferably made as a regular hexagon, the
center of which is coincident with the center
of the shaft 8. It will, of course be under-
stood that if the device is to be used with
a four cylinder engine the cam will be a
Square cam, and if the same is to be used
with an eigfat cylinder engine the cam 4 will
be octagonal. The perip ery of the cam 4
is made very smooth and high polished and
the angles between the flat-faces of the cam
are slightly rounded over, and are made
smooth, so that the projections 5 will not
appreciably wear the cam follower arranged
to bear against it, as
and to eliminate friction. -
"The shaft 8 is mounted to turn freely in
the hub or bearing 2 and is adapted to be
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attached directly to the main shaft of an
internal combustion engine. To prevent
longitudinal movement of the shaft with re-
spect to the base, 1, I preferably provide
tﬁ: shaft 3 with a groove 6, into which pro-
jects a keeper 7 secured to the base 1 by a
screw 8,

Upon the base 1 is mounted a metal cap or
cover 9, the same being electrically insulated
from the base 1. In order to insulate the
cap 9 from the base 1 washers 10—10 of
material are placed between the
cap 9 and the base 1, and within these wash-
ers are fitted bushings 11—11, of insulating
material, which extend into the washers
10—10, and through suitable openings in
the cap or cover 9, said bushings 11—11
projecting above the top surface of the cap
or cover 9. Around the upper ends of the
bushings 11—11 are placed washers 12—12
resting against the top surface of the cap
10. Through the bushings 11—I11 screws
13—13 are respectively inserted and are
threaded into suitable tapped holes 14—14
in the base plate 1. Preferably metal wash-
ers 15—15 are placed between the heads of
the screws 13 and the upper washers 12, and
this is plainly illustrated in Fig. 2.

The base 1, under the cap or cover 9, is
preferably provided with a recess or depres-
sion 16, while the cap or cover 9 is provided
with a similar recess or depression 17 adapt-
ed to receive and retain a condenser 18, the
terminals of which are preferably bent over
the end of the condenser, to lie on the out-
side thereof longitudinally of the condenser,
the lower terminal 19 resting against the
metal base 1 and the upper terminal 20 rest-
ing against, the metal cover 9.

The portion 21 of the top of the cover
9 is flat and smooth and adapted to.form a
surface, against which the bar 22, forming a
support for the relatively stationary contact
point, may be securely clamped, as by a set
screw 23 passing through an elongated slot
24 extending longitudinally of said bar 22,
said set screw being screwed into s suitable
tapped hole in said flat portion 21. One
end of the said bar is down-turned and to
said down-turned portion is secured the sta-
tionary corntact point 25, and the other end
of ‘said bar 22 is preferably provided with
a knob or handle 26. ,

The movable contact point 27 is mounted
on the movable contact point arm lever or
member 28, to the free end of which is pref-
erably riveted or otherwise fixedly secured a
fiber end or tip 29; the other end of said
movable contact point arm or lever is bent to
form a projecting portion extending trans-
versely to ‘the length of the main or body
portion of the arm or lever 28, to provide
a flat surface on said outer and rear por-
tion of said arm or lever 28. This movable

‘contact point arm 28 is preferably made

1,280,086

out of stiff light sheet metal and the fiber end
or tip 29 is preferably formed out of a thin
sheet of stiff fiber.

To the outer or rear surface of the pro-
jecting portion 30 of the arm or lever 28 is
riveted a resilient leaf spring 31, the rivets
82 being preferably spaced near the end of
said projecting portion 30 and removed
from the angle between the said projecting
portion 30 and the main or body portion of
the lever 28. Said spring 31 is preferably
normally flat and straight and its other end
is preferably secured in any suitable manner
as by screws 32’ to an upwardly extending
portion 33 of a bracket or support 34, prefer-
ably secured to the base 1 by a set screw 35
threaded into the base 1. The screws 32’
(preferably two in number) are secured to
the upwardly projecting portion 33 of the
bracket 834 at a point removed from that
free edge 36 of said portion 33 nearest the

arm or lever 28, and said free edge 36 is.

slightly spaced from the said lever 28." The
bracket 34 is pivotally adjustable about the
set screw 35 so that the spring 31 may be
subjected to substantially any amount or de-
gree of tension desired, as will be referred to
below. :

The bracket 34 is preferably provided at
its end opposite the upwardly extendin
portion 33 with a projection 37, also extend-
ing upwardly, and which serves as a handle
or finger piece to assist in the adjustment
of the bracket 34.

In Fig. 6 the movable contact point arm,
lever, or member is shown in its assembled
condition before mounting upon the base 1
and the spring, as shown, is straight and
flat bearing against the outer surface of the
projecting portion 30 of the arm 28 and the
surface of the projection 83, the spring not
being under tension. = -

Preferably the bracket 34 is attached to
the base 1 and is adjusted about the setscrew
85 in such a manner as to cause the fiber
tip 29 of the lever 28 to bear with consider-

able pressure on the surface of the cam 4,

and then the bar 22 forming the-support
for the relatively stationary contact point
25 is adjusted so that the fiber end or tip
29 will be engaged by the outer rounded
edge of the cam projections 5 as the cam 4 is
rotated, the bar 22 being so adjusted that
as a projection 5 passes under the fiber end
or tip 29 and the movable contact point arm

28 the movable contact point 27 will be sep-

arated from the stationary contact point 25
to break the circuit.

The base plate 1 is preferably provided
with a bindling screw 88 and the cap or cover

9 is also.provided with a binding screw 39

adapted to be attached to the terminals of
the primary circuit of a sparking system of
an internal combustion engine. In this man-
ner the primary circuit will be closed when-
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ever the contact points 25 and 27 are in en-
gagement with each other and will be broken
when the contact point 27 is separated from
the contact point 25 by reason of the en-
gagement of the fiber end or tip 29 with a
projection 5 of the cam 4.

As shown in Fig. 1 the fiber end or tip
29 is preferably so adjusted by the bar 22
that it does not rest on the cam for a con-
siderable portion of the travel of the cam
between two adjacent projections 5 and the
distance that the tip 29 engages the cam as
it rides over a projection 5 is short as com-
pared with the distance that the tip 29 is
out of engagement with the cam, and it will
be noted that the contact points 25 and 27
are in engagement with each other except
during that period that the small portion
of the surface of the cam which actually
strikes or engages the fiber end or tip 29 of
the lever 28 is in engagement therewith.
The length of time during which the tip
29 is in engagement with the cam 4 is thus
adjusted by the bar 22 forming the support
for the movable contact point, and the ten-
sion with which the contact points 25 and
27 are pressed together and by which the
contact point 27 is returned to the contact
point 25, after the cam projection 5 has
passed from under the tip 29, is adjusted by
loosening the set screw 35 and turning the
bracket 84 about the screw 85 as a pivot.

The tip 29 of the arm or lever 28 is dis-
posed at an angle to the surface of the cam
with which it codperates and there is a
slight tendency of the projection 5 of the
cam 4 to first draw the movable contact
point arm or lever 28 longitudinally as
clearly shown in a greatly exaggerated man-
ner in Fig. 4, and as the cam continues its
movement the contact points are separated
as shown in Fig.’5. This slight sliding of
the contact points over each other is ef-
fected by the disposing of the tip 29 of the
lever 28 in such a manner that it tends to
slightly hold to the surface of the cam pro-
jections 5, as they travel underneath it, and
the resilient light leaf spring 81 permits
of such limited movement. The length of
the spring between the free edge 36 and the
bracket 34 and the rivets 32 spaced from
the angle formed in the movable contact
point arm 28 by the projecting portion 30
is relatively large and permits such a move-
ment. This slight rubbing of the contact
points over each other tends to burnish
them, and to maintain a clean contact be-
tween them, and this prevents the arcing or
sparking of the primary current as it is
broken and made again at the contact points
and the pitting or roughening of the contact
points as a_consequence of such arcing.

The condenser 18 mounted, as above de-
scribed, between the cover and the base
plate is in electrical engagement with the

contact points and bridges the gap between
them when they are separated.

Inasmuch as the arc through which the
cam 4 revolves while the cam is in engage-
ment with the tip 29 is small as compared
with the arc through which it turns while
the contact points are closed and the tip 29
is out of engagement thierewith, the primary
circuit will be closed for a greater length of
time than it is broken and the device is
therefore a normally closed circuit contact
device.

While T have described one manner in
which my invention may be embodied I do-
not wish to be construed as limited strictly
to the details above shown and described as
the device is capable of some modification to
adapt it for use with different engines hav-
ing different numbers of cylinders and to
operate with currents of different strengths.

The tip 29 is preferably of fiber because
of its smooth wearing, or rather non-wear-.
ing, properties and its anti-friction proper-
ties. With the tip composed of fiber there
is substantially no wear upon the cam, and
by reason of the smooth surface of the cam
the wear of the cam-engaging end of the
fiber is exceedingly slight. While the spring
81 is resilient enough to allow the slight
longitudinal movement of the movable con-
tact point arm, as above described, it is rigid
transversely to the length of the lever 28,
that is to say, the apex of the angle between
the projecting portion 30 and the main or
body portion of the arm 28, is substantially
immovable in a direction transverse to the
main portion of the arm 28. This construc-
tion allows the arm 28 to readily follow the
cam 4 in oscillating about what is substan-
tially a pivotal axis in the spring 31 between
the adjacent portions of the arm 28 of the
projection 30, and the tension of the spring
31, tending to hold the free end of said arm"
against the cam, can be so adjusted that the
lever is not thrown by momentum substan-
tially out of engagement with the cam 4.
Thus the movement of the arm 28 and the
parts movable therewith is substantially
only that produced by the actual and posi-
tive upward throw of the cam 4.

Having thus described my invention what
I claim and desire to protect by Letters Pat-
ent of the United States is:

1. In a closed cirenit contact device the
combination of a movable contact point, a
velativelv stationary contact point, means
to vieldingly hold said contact points nor-
mally in engagement with each other to
close a circuit, and means to slightly trans-
versely slide said movable contact point on
said stationary contact point and to then
separate said movable contact point from
sald stationary contact point, said yielding
menns being operative to move said movable
contact point into engagement with said sta-
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tionary contact point the instant they are
separated. _ : ‘

2. In a contact device the combination of
a rotatable cam provided with a polished
surface, a movable contact point support
having its free end riding on the smooth
surface of said cam and a flexible support
upon which the other end of said arm is
mounted, said support permitting the free
end of said arm to oscillate transversely to
the length of said arm and permitting said
arm to reciprocate slightly longitudinally.

3. In a contact device the combination of
a rotatable cam, a mevable contact point
support comprising a relatively stiff light
arm, a fiber tip on the free end of said arm

adapted to ride on the surface of said cam, .

the other end of said arm being provided
with a portion projecting transversely to
the general direction of said arm, a support
having a flat surface extending transversely
to the general direction of said arm, and a
flat leaf spring rigidly attached to the said
flat surface of said support and to the flat
surface of said transversely extending por-
tion of said arm, said support being sligﬁtly
spaced from said arm. '

4. In a contact device the combination of
a rotatable cam, a movable contact point
support comprising a relatively stiff flat
light arm, the free end of which projects
into the path of said cam and the other end
of which is bent at substantially right angles
to the main portion of said arm, a support
having a flat surface extending transversely
to said arm and in a plane disposed at a
slight angle to said bent portion of said
arm, and a flat spring rigidly attached to
sald support and said bent portion of said
arm, said support and said arm being
slightly spaced from each other and con-
nected by said spring. .

5. In a contact device the combination of
a rotatable cam, a movable contact point
support comprising a stiff light metal arm,

- a tip of non-conductive material on the free

end of said arm arranged to ride on the
surface of said cam, making a slight angle
with the main portion of said arm and ex-
tending in the direction of the rotation of
said cam and into the path of said cam, the
other end of said arm extending substan-
tially at right angles to the main portion of
said arm, a support for said arm having a

plain surface, making a slight angle with

said portion of said arm extending at sub-
stantially right angles from said main por-
tion of said arm, and a flat spring rigidly

_ attached to said flat surface of said sup-

60

85

port and to said angular extension of said
arm. )

6. In a contact device the combination of
a rotatable cam, a movable contact point
arm actuated by said cam and comprising a
stiff strip of thin metal having one end ex-

1,289,036

tending on one side of the main portion of
said arm in a plane transverse thereyo, a
rigid support for said arm provided with a

plane surface extending transversely to the .

direction of the main portion of said arm,
one end of said surface being adjacent but
slightly spaced from the angle between the
two portions of said arm above mentioned,
the planes of said surface on said arm and
on said support, respectively, making a
slight angle with each. other into which said
main portion of said arm extends, and a
light spring flexed over said surfaces on said
support and arm and attached to said sur-
:I;gces at points remote from their adjacent

ges. .

7. In a contact device the combination of
a rotatable cam, a stationary contact point, a
movable contact point, a movable contact
point arm comprising a main portion, a cam
engaging tip on one end of said main por-

tion and a transversely extending portion at’

the other end of said main portion providing
a flat surface, said tip and said transversely
extending portion being on the same side of
said main portion of said arm, a support for
said arm comprising a member mounted on
the opposite side of said arm to that from
which said ends extend, and provided with
a plane surface and a flat spring to press
said cam engaging tip toward said cam and
to normally hold said contact points to-
gether, and having its opposite ends at-
tached to said flat surface on said member
and . said flat surface on said transversely
extending portion of said arm, respectively.

8. In a contact device the combination of
a rotatable cam, a stationary contact point,
a movable contact point, a movable contact
point arm comprising a main portion, a cam
engaging tip on one end of said main por-
tion and a transversely extending portion at
the other end of said main portion providing
a flat surface, said tip and sald transversely
extending portion being _.on the same side
of said main portion of said arm, a support
for said arm comprising a member mounted
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on the opposite side of said arm to that

from which said ends extend; and provided
with a plane surface, a flat spring to press
said cam engaging tip toward said cam and
to normally hold said contact points to-
gether and having its opposite ends attached
to said flat surface on said member and said
flat surface on said transversely extending
portion of said arm, respectively, and a stud
by which said member is rigidly held in dif-
ferent adjusting positions to vary and ad-
just the tension of said spring.

9. In a normally closed circuit contact de-
vice the combination of a rotatable cam, a
relatively stationary contact point, a maov-
able contact point, an arm on which said.
movable contact point is mounted, one end
of said arm projecting into the path of said
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cam and the other end of said arm being
mounted on a flexible spring, the tension of
which is to hold said contact points together
and to hold the other end of said arm in
engagement with said cam, and means fo
adjust said stationary contact point in a di-
rection toward and away from said movable
contact point to adjust the extent of the
movement of said movable contact point
away from said stationary contact point and
the time that said contact points are closed.

10. In a normally- closed circuit contact
device the combination of a rotatable cam,
a relatively stationary contact point, a mov-
able contact point, an arm on which said
movable contact point is mounted, one end of
said arm projecting into the path of said
cam and the other end of said arm being
mounted on a flexible spring. the tension of
which is to hold said contact points together
and to hold the other end of said arm in
engagement with said cam, and means to
adjust said stationary contact point in a di-
rection toward and awayv from said movable
contact point to adjust the extent of the
movement of said movable contact point
away from said stationary contact point
and the time that said contact points are
closed.

11. In a contact device the combination of
a base, a rotatable cam mounted on said base,
a movable contact point, a stationary con-
tact point, a movable contact point arm
operated by said cam and having one end
bent at substantially right angles to the
main portion of said arm, a flat spring rig-
idly secured to said bent end of said arm
at a point removed from the angle between
said bent portion and the main body of
said arm, a member mounted on said base
and a stud about which as a pivot said
member may be adjusted to different posi-
tions and secured to said base, said member
being provided with a flat surface, one end
of which is adjacent but slightly spaced
from the angle between said main and bent
portions of said arm, the other end of said
flat spring being rigidly attached to the flat
surface of said member at a point remote
from said angle. -

12. In a contact device the combination
of a base, a rotatable cam mounted on said
base, a movable contact point, a stationary
contact point, a movable contact point arm
operated by said cam and having one end
bent at substantially right angles to the
main portion of said arm, a flat spring rig-
idly secured to said bent end of said arm at
a point removed from the angle between
said bent portion and the main body of said
arm, a member mounted on said base, a stud
to which as a pivot said member may be
adjusted to different positions and secured

to said base, said member being provided
with a flat surface, one edge of which is
adjacent but slightly spaced from the angle
between said main bent portions of said arm,
the other end of said flat spring being rig-
idly attached to the flat surface of said
member at a point spaced or remote from
said angle, a fiber tip secured to the free
end of said arm to codperate with said cam,
means to insulate said stationary contact
point from said base, a condenser having
terminals in electric engagement with said
base and stationary contact point, respec-
tively, and means to electrically connect the
terminals of an electric circuit to said base
and said stationary contact point respec-
tively. '
13. In a closed circuit contact device a
movable contact point arm or support com-
prising a flat light stiff member having a
fiber cam-engaging tip on one end and hav-
ing its other end providing a flat surface
extending in a plane transverse to the plane
of the main portion of said arm, an arm
supporting member having a flat surface
similar to said flat surface on said trans-
versely extending portion of said arm, but
sligihtly spaced therefrom, and a flat re-
sillent spring rigidly secured to said flat
surfaces of said arm and member, respec-

tively, normally lying against said surfaces -

and attached to said surfaces at points re-
mote from their adjacent edges.

14. In a normally closed circuit contact
device the combination of a rotatable cam,
a relatively stationary contact point, a mov-
able contact point, an arm on which said
movable contact point is mounted, a flat
spring, one end of said arm projecting into
the path of said cam and the other end of
said arm being mounted on said flat spring,
the tension of which is to hold said contact
points together and to hold the other end of
said arm in engagement with said cam, and
means to adjust said stationary contact
point in a direction toward and away from
said movable contact point to vary the
length of the time that said movable contact
point arm is in engagement with said cam.

15. In a contact device, the combination
of a rotatable cam, a movable contact point
support comprising a stiff light arm, moved
by said cam and provided with a flat sur-
face extending transversely to the direction
of the length of said arm, a support also
having a flat surface extending transversely
to the direction of the length of said arm,
and a flat spring rigidly attached to said flat
surfaces of said support and arm, said sup-
port being slightly spaced from said arm.

In witness whereof, I have hereunto set my
hand this nineteenth day of September, 1916.

ARTHUR ATWATER KENT.
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