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The present invention relates to a carburetor starter
switch, )

It is an object of the present invention to provide in
combination with a carburetor for an internal combustion
. engine, 4 starter switch adapted to be closed by movement
of the carburetor throttle shaft into predetermined posi-
tion when the engine is stopped and to be opened as an
incident to starting of the engine.

- *More specifically, it is an object of the present inven-
tion to provide a starter switch in combination with a
carburetor including a pair of fixed contacts, a pair of
movable confacts engageable with the fixed contacts
upon predetermined rotation of the throttle shaft, and a
bridging contact in position to engage said movable con-
tacts when the engine is idle and movable as an incident
to -starting the engine out of contact with the movable
contacts.

. More specifically, it is a feature of the present inven-
- tion to provide on the exterior wall of a carburetor a boss
adapted to receive a switch housing and to have clamped
therebetween a flexible diaphragm and a rod guide, means
for connecting the interior of the chamber formed be-
tween the diaphragm and the tool of the carburetor en-
gine manifold vacuum, a bridging contact connecting to
said rod, resilient means urging said resilient contact for-
wardly to bridging or operative position, a pair of fixed
contacts in said housing, a pair of movable contacts in
said housing movable into and out of an operative posi-
tion in which they are in engagement with said fixed con-
tacts and with said bridging contact, and means respon-
sive to throttle opening to move said movable contacts
into operative position.

It is a further feature of the present invention to pro-
vide apparatus as described in the preceding paragraph
in which said movable contacts are mounted on a second
rod having a spring seat intermediate its ends and lo-
cated in a guide chamber, spring means interposed be-
tween one end of the guide chamber and said spring
seat and operative to move said movable contacts out
of operative position, a second spring in said guide cham-
ber engageable with the opposite side of said spring
seat, lever means engageable with the opposite end of
said second spring, and cam means actuated by rotation
of said throttle shaft for moving said lever means in a
direction to compress said second spring to urge said sec-
ond rod in a direction to move said movable contacts into
operative position.

Other cobjects and features of the invention will become
apparent as the description proceeds, especially when
taken in comjunction with the accompanying drawing,
illustrating a preferred embodiment of the invention,
wherein:

Figure 1 is a fragmentary perspective view of the
carburetor: with the starter switch assembled therein.

Figure 2 is an enlarged transverse section through the
starter switch. - * ‘

" Figure 3 is a section on the line 3—3, Figure 2,
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Figure 4 is a view similar to Figure 3 showing the
starter switch in closed position.

In accordance with the present invention a starter
switch is provided which is responsive to conditions de-
pendent on operation of the carburetor and located on an
exterior wall of the carburetor for most efficient response
to the carburetor conditions. In general terms the car-
buretor conditions employed in control of the starter
switch are engine manifold vacuum and the position of
the throttle plate in the air induction passage of the
carburetor leading to the engine intake or induction
manifold.

Referring now to the figures, there is indicated at 10
a portion of a carburetor which may be considered as of
conventional design including an air induction passage
12 through which air is drawn to the interior of the
carburetor for mixing with fuel and for passage there-
through into the engine intake manifold. As is well
understood, flow of air through the carburetor is con-
trolled by a throttle plate which is rotatable therein and
which is cennected to a throttle shaft 14.

The usual engine starter circuit leading to the electric
motor for starting the engine is provided with a pair of
fixed contacts 16 which are spaced apart in a housing
member 18 clamped to an exterior wall of the carburetor
10. More specifically, the exterior wall of the carburetor
is provided with an annular boss 20 and the housing 18
is provided with a flange 22 adapted to be clamped to
the boss 26 by assembly screws 24, Intermediate the
flangs 22 and the boss 20 are clamped a flexible dia-
phragm 26 and a rigid rod guide member 28 which may
be of generally conical shape and have vent openings
30, or which if preferred may be in the form of a strap
bent to the configuration illustrated in Figure 2. The
exterior wall of the carburetor, its boss 20 and the flexible
diaphragm 26 provide for an enclosed pressure chamber
32 which communicates with the engine manifold through
a passage indicated at 34. It will be appreciated that
when the engine of which the carburetor is a component
is not runming, pressure within the manifold is atmos-
pheric. Located within the chamber 32 is a smaller boss
36 forming a cup which receives a compression spring
38 urging the diaphragm 26 to the left as seen in Figure
2. When the engine is running manifold vacuum effective
through the passage 34 reduces pressure within the cham-
ber 32 and moves the flexible diaphragm 26 to the right
to a position in which the inner washer 40 engages the
edge of the boss 36.

The rod guide 28 has a guide bushing 42 therein
through which is longitudinally slidable a rod 44 having
a bridging contact 46 carried at its outer end and in-
sulated therefrom by insulating material indicated at 48.

Associated with the fixed contacts 16 and the bridging
contact 46 are a pair of movable contacts 50 mounted
on an insulating support 52 carried by a second rod 54
which intermediate its ends has a guide member and
spring seat 56 fixed thereto. The member 56 includes
guide flanges 58 which are slidable on the interior sur-
face of a guide chamber portion 60 of the housing 18.
As best seen in Figure 3, one of the guide flanges 58 is
recessed as indicated at 62 for the reception of a guide
rib 64 provided at the interior surface of the guide
chamber portion 60,

The housing 18 is provided at the inner end of the
guide chamber portion 60 with a radially inwardly ex- -
tending seat 66. A compression spring 68 is engaged by
the spring seat 66 and the member 56.

At its outer end the second rod 54 is headed as in-
dicated at 70 and carries a washer or spring seat 72.
Intermediate the washer or spring seat 72 and the mem-~
ber 56 there is provided a second spring 74.° !

The housing 18 is provided with a depending lug 76
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to which an arm 78 of a lever 80 is pivoted. The lever
80 at one end is provided with a roller 82 which is
engageable with a cam disc 8¢ secured to the throttle
shaft 14 of the carburetor. The cam disc 84 is provided
with an outwardly extending camming portion 86 en-
gageable with the roller to rock the lever clockwise about
its pivot support from the position shown in Figure 2
to the operative position shown in Figure 4. The upper
end of the lever 86 is bifurcated and embraces the end
of the second rod 54 inwardly of its head 76. When
the lever 8¢ is rocked clockwise to the position shown in
Figure 4, the spring 74 is compressed, thus applying a
yielding force tending to move the rod 54 in a direction
which will cause the movable contacts 56 to engage the
stationary contacts 16.

From the foregoing it will be observed that when the
usual key controlled ignition switch is closed, a circuit
may be completed to the starter motor of the engine ex-
cept for the gap between fixed contacts 18, which are
connected in series in the circuit, At this time of course
the engine will not be running and accordingly atmos-
pheric presure will prevail within pressure chamber 32
which in conjunction with the spring 38 will hold the
bridging contact 46 to the operative position illustrated
in Figure 2. At this time the operator will depress the
accelerator pedal rotating the throttle shaft 14 to a posi-
tion representing a throttle opening, best suited to start-
ing of the engine. At this time the cam 86 will rock
the lever 80 to the position shown in Figure 4, thus urg-
ing the movable contacts 56 into simultaneous engage-
ment with the stationary contacts 16 and the bridging
contact 46. A circuit is thus completed to the starter
motor which will turn the engine over. The slow rota-
tion of the engine resulting from operation of the starter
motor will not induce a sufficient manifold vacuum to
retract the bridging contact 46. However, as soon as
the engine fires and its speed of rotation is increased
over that resulting from operation of the starter motor,
the manifold vacuum is quickly effective to reduce pres-
sure within the chamber 32 to a point sufficient to permit
atmospheric pressure to overcome spring 38 and to move
the diaphragm to the right, thus withdrawing bridging
contact 46 from engagement with the movable con-
tacts 50.

The drawing and the foregoing specification constitute
a description of the improved carburetor starter switch
in such full, clear, concise and exact terms as to enable
any person skilled in the art to practice the invention,
the scope of which is indicated by the appended claims.

What I claim as my invention is:

1. A carburetor controlled engine starter swiich for
use with a carburetor having a rotatable throttle shaft,
comprising a support, a pair of spaced apart fized con-
tacts adapted to be coanected in series with the starter
circuit, a pair of contact members movable into and
out of engagement with said spaced contacts, means re-
sponsive to rotation of said throttle shaft for controlling
the position of said pair of movable contacts, a bridging
contact movable into and out of engagement with said
pair of movable contacts, and means operable in response
to starting of the engine for moving said bridging con-
tact out of engagement with said pair of movable con-
tacts.

2. A carburetor controlled engine starter switch for
use with a carburetor having a rotatable throtile shaft,
comprising a support, a pair of spaced apart fixed con-
tacts adapted to be comnected in series with the starter
circuit, a pair of contact members movable into and out
of engagement with said spaced contacts, means respomn-
sive to rotation of said throttle shaft for controliing
the position of said pair of movable contacts, said last
named means comprising yieldable transmission means,
a bridging contact movable into and out of engagement
with said pair of movable contacts, and means operable
in response to starting of the engine for moving said
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bridging contact out of engagement with said pair of
movable contacts.

3. A starter switch for use with an internal combustion
engine having an intake manifold and 2 carburetor hay-
ing a throttle shaft, comprising a support on said car-
buretor, a pair of spaced apart fixed contacts on said
support adapted to be comnected in the engine starter
circuit, a pair of spaced contacts movable into and out
of engagement with said fixed contacts, spring means nor-
mally holding said movable contacts out of engagement
with said fixed contacts, means operable upon rotation
of said throttle shaft for moving said movable contacts

. into engagement with said fixed contacts, a bridging
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contact, means normally urging said bridging contact
into a position in which it engages said movable contacts
when they are in the position in which they engage said
fixed contacts, and means operated by starting of the
engine to move said bridging contact out of engagement
with said movable contacts. :

4. A starter switch for use with an internal combus-
tion engine having an intake manifold and a carburetor
having a throttie shaft, comprising a support on said car-
turetor, a pair of spaced apart fixed contacts on said
support adapted to be connected in the engine starter
circuit, a pair of spaced contacts movable into and out
of engagement with said fixed contacts, spring means
normally holding said movabie contacts out of engage-
ment with said fixed contacts, means operable upon ro-
tation of said throttle shaft for moving said movable
contacts inio engagement with said fixed contacts, a

ridging contact, means normally urging said bridging

contact into a position in which it engages said movable
contacts when they are in the position in which they
engage said fixed contacts, and means responsive to en-
gine manifold vacuum to move said bridging contact
out of engagement with said movable contacts.

5. A starter switch for use with an internal combus-
tion engine having an intake manifold and a carburetor
having a throttle shaft, comprising a support on said
carburetor, a pair of spaced apart fixed contacts on said
support adapted to be connected in the engine starter
circuit, a pair of spaced contacts movable into and out
of engagement with said fixed contacts, spring means
normally holding said movable contacts out of engage-
meat with said fixed contacts, yieldable means operable
upon rotation of said throttle shaft for moving said mov-
able contacts inio engagement with said fixed contacts,
a bridging contact, means normally urging said bridg-
ing contact into a position in which it engages said mov-
able contacts when they are in the position in which they
engage said fixed contacts, and means responsive to en-
gine manifold vacuum to move said bridging contact
out of engagement with said movable contacts.

6. A switch comprising a base having an annular boss
thereon, means to create a vacuum associated with said
base, a switch housing having a flange secured to said
boss, a rotatable shaft protruding through said base and
xtending alongside of the switch housing, a flexible dia-
vhragm and a rod guide clamped between said flange and
boss, said diaphragm forming a closed chamber with said
boss and the included portion of the base, a passage con-
necting said chamber to the vacuum creating means, a rod
fixed to said diaphragm and slidable in said guide, a bridge
contact on said rod, a pair of spaced apart fixed contacts
in said housing adapted to be connected in an electrical
circuit, and a pair of contacts movable into and out of
an operative position in which they engage both said
fixed contacts and said bridging contact, and means op-
erated by rotation of said rotatable shaft to a prede-
termined position to0 move said movable contacts into
operating position.

7. A switch comprising a base having an annular boss
thereon, means to create a vacuum associated with said
base, a switch housing having a flange secured to said
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boss, a rotatable shaft protruding through said base and
extending alongside of the switch housing, a flexible di-
aphragm and a rod guide clamped between said flange
and boss, said diaphragm forming a closed chamber with
said boss and the included portion of the base, a passage
connecting said chamber to the vacuum creating means,
a rod fixed to said diaphragm and slidable in said guide,
a bridge contact on said rod, a pair of spaced apart fixed
contacts in said housing adapted to be connected in an
electrical circuit, and a pair of contacts movable into
and out of an operative position in which they engage
both said fixed contacts and said bridging contact, spring
means opposing motion of said movable contacts into
operating position, and means operated by rotation of
said rotatable shaft to a predetermined position to move
said movable contacts into operating position.

8. A switch comprising a base having an annular
boss thereon, means to create a vacuum associated with
said base, a switch housing having a flange secured to
said boss, a rotatable shaft protruding through said base
and extending alongside of the switch housing, a flexible
diaphragm and a rod guide clamped between said flange
and boss, said diaphragm forming a closed chamber with
said boss and the included portion of the base, a passage
connecting said chamber to the vacuum creating means,
a rod fixed to said diaphragm and stidable in said guide,
a bridge contact on said rod, a pair of spaced apart fixed
contacts in said housing adapted to be connected in an
electrical circuit, and a pair of contacts movable into and
out of an operative position in which they engage both
said fixed contacts and said bridging contact, spring
means opposing motion of said movable contacts into
operating position, and cam means operated by rota-
tion of said rotatable shaft to a predetermined position
to move said movable contacts into operating position.

9. A switch comprising a base having an annular boss
thereon, means to create a vacuum associated with said
base, a switch housing having flange secured to said boss,
a totatable shaft protruding through said base and ex-
tending alongside of the switch housing, a flexible dia-
phragm and a rod guide clamped between said flange
and boss, said diaphragm forming a closed chamber with
said boss and the included portion of the base, a pas-
sage connecting said chamber to the vacuum creating
means, a rod fixed to said diaphragm and slidable in
said guide, a bridge contact on said rod, a pair of spaced
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apart fixed contacts in said housing adapted to be con-
nected in an electrical circnit, and a pair of contacts
movable into and out of an operative position in which
they engage both said fixed contacts and said bridging
contact, spring means opposing motion of said movable
contacts into operating position, and means operated
by rotation of said rotatable shaft to a predetermined
position including yieldable means operable to overcome
said spring means to move said movable contacts into
operating position.

10. A switch comprising a base having an annular
boss thereon, means to create a vacuum associated with
said base, a switch housing having a flange secured to
said boss, a rotatable shaft protruding through said base
and extending alongside of the switch housing, a flexible
diaphragm and a rod guide clamped between said flange
and boss, said diaphragm forming a closed chamber with
said boss and the included portion of the base, a passage
connecting said chamber to the vacuum creating means,
a rod fixed to said diaphragm and slidable in said guide,
a bridge contact on said rod, a pair of spaced apart
fixed contacts in said housing adapted to be connected in
an electrical circuit, and a pair of contacts movable into
and out of an operative position in which they engage
both said fixed conmtacts and said bridging contact, a
second rod connected to said movable contacts, a spring
seat fixed to said second rod intermediate its ends, a
guide chamber in which said second rod is movable, a
spring interposed between one end of said guide chamber
and one side of said seat to urge said second rod in a
direction to move said movable contacts away from op-
erative position, a second spring in said guide chamber
having one end seated at the other side of said seat, a
lever pivoted to said housing having a portion engaging
the other end of said second spring, and cam means
connected to said rotatable shaft operable to compress
said spring to move said second rod in a direction to
move said movable contacts into operative position.
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