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This invention relates to a switch mechanism, and
more particularly to a. pressure-responsive switch’ mecha-
nism for use in automatically starting an internal com-
bustion engine.

While the mechanism of this invention may be ad-
vantageously employed in various locales, it is especially
useful in starter systems of automobile internal combus-
tion engines. Accordingly, and by way of example,
a preferred and recommended form of the mechanism
is described in the ensuing description and illustrated in
the accompanying drawing in connection with a starter
arrangement for an automobile engine.

A switching mechanism constructed in accordance with
this invention preferably comprises a housing consisting
of a horizontal base plate and a hollow closure or dome
mounted on the base plate and removably secured thereto
by a pair of spring clips. Integral with the base plate is
a centrally disposed vertical conduit. The conduit in-
cludes an upper portion extending into the housing and
a lower portion extending below the housing and adapted
to be connected to the intake manifold of an antomobile
ergine. A vertically expansible bellows contained in
the housing is coaxial with the conduit, the upper end
of which terminates therein. The bellows is hermetically
sealed at its lower end to the base plate and at its upper
end to a head plate carried by the bellows. The bellows
may be made of springy material or if preferred, may be
provided with a compression spring which bears at its
opposite ends against the base plate and the head plate
to normally and yieldingly urge the head plate upwardly,
thereby expanding the bellows.

The closure is provided with a pair of inwardly pro-
jecting Iugs having vertical T-siots for receiving the heads
of bolts by which a switch is adjustably positioned within
the housing above the bellows with the aid of bolts or
the like. The switch is preferably of the type having
separate on and off actuators, although a single actuator
switch may be used if opening and closing occur in dif-
ferent positions of the actuator. Excellent results have
been achieved by the use of a reset “micro-switch” having
first and second plungers for respectively closing and
opening the switch, The first plunger projects down-
wardly toward the Head plate, while the second plunger
extends upwardly bevond the confines of the switch,
The first plunger is aligned with a first adjustable actuat-
ing member or screw carried by the head plate. The
secorid plunger is aligned with a second adjustable actuat-
ing member or screw carried by a bracket secured to the
head plate in spaced relation fo the first member. The
parts are so arranged that the compression spring nor-
miallv moves the head plate and the first member un-
wardly to actuate the first element so as to close the
switch, thereby placing the switch in active service.

The bellows is contracted, whereby the head plate
moves downwardly against the action of the compression
spring, in response to sufficient vacuum created in the con-
duit by operation of the engine, thereby moving the
first member out of engagement with the first planger
and then causing the second member to engage and actuate
the second plunger so as to oven the switch. This places
the switch out of active service.

Tt is a primary object of the invention to provide an
imiproved fluid pressure-responsive switch mechanism
which will open at one pressure and will close at another
pressure.

Tt is a further object to provide an improved pressure-
responsive switch mechanism for use in the startirg sys-
tem of an internal combustion engine.
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Another object of the invention is to provide a starting
mechanism of the character indicated that automatically
places the starter of an automobile engine in service if
the engine becomes stalled.

A further object of the invention is to provide a
pressure-responsive starter mechanism that is simple,
sturdy and compact in design and that is reasonable in
manufacturing and installation costs.

A still further object of the invention is to provide
a mechanism of the character described that is adapted
to perform its intended functions in an effective and
trouble-free manner,

The enumerated objects, as well as additional objects,
together with the advantages obtainable by the practice
of this invention, will be readily apparent to persons
skilled in the art upon reference to the following detailed
description, taken in conjunction with the annexed draw-
ing, which respectively describe and illustrate a mecha-
nism constructed in accordance with the invention,

In the drawing:

Figure 1 is a view partly diagrammatic and illustrating
a switch mechanism embodying this invention, operatively
associated with an automobile internal combustion en-
gine and a combined ignition and starter system for the
engine; .

Figure 2 is a view of the switch mechanism partly in
central vertical cross section;

Figure 3 is a view taken along line 3—3 of Figure 2;
and

Figure 4 is a view taken along staggered line 4—4 of
Figure 2.

Referring now to the drawing wherein like reference
numerals denote corresponding parts throughout the sev-
eral views, a preferred and recommended switch mecha-
nism construction is generally indicated by numeral 5
and comprises a housing consisting of a circular support
or base plate 6 having an annular peripheral recess 7 and
a hollow closure or dome 8 having an open end that
registers with the annular recess. The closure 8 may be
provided with 4 small bleeder opening 8’ to expose the
interjor thereof to the atmosphere. The closure 8 is
provided with pairs of oppositely disposed bosses 9 that
support pins 10. Pivotally connected to each pin is a
spring clip 11 for readily securing the closure to the base
plate and permitting speedy removal of the closure, as
réquired. Integral with base plate 6 and extending
thereabove and therebelow is a vertical conduit 12 ex.
ternally threaded at its lower end, as indicated at 13.
"The conduit 12 is provided with a port 18 of small diam-
eter for a purpose to be described.

A bellows 14 is coaxial with conduit 12 and is hermeti-
cally sealed at its lower end to the base plate. The
bellows includes a hermestically sealed head plate 15
which is tapped centrally to receive an adjustable actuat-

_ ing member or screw 16. At the time of assembly,

screw 16 is adjusted as required and may, if desired,
be maintained in adjusted position by soldering. Within
the bellows and also coaxial with the conduit there may
be provided a compression spring 17 which, as shown in
Figure 3. bears at its opposite ends against the base plate
and the head plate to normally and yieldingly urge the
bellows into expanded position (Figure 3) in the event
the bellows are made of a material having insufficient
inherent springiness. The upper extension of conduit 12
may be made of such length as to serve as a stop for
the hiead plate 15, to prevent excessive collapse of the
betlows. An upstanding bracket 20 has a flange 21 for
attachment to head plate 15 by a rivet 22 or other means
known to the art. The bracket is formed at its upper end
with a laterally disposed L.-shaped arm 23 that carries
a second adjustable actvuating member or screw 24 at its
free end.

A pair of spaced lugs 25 is formed integral with and
projects laterally inwardly of closure 8 (Figure 4).
These Iugs are provided with vertical T-slots 26 that
are parallel to each ether and adapted to receive the
head 27 and a vortion of the shank of corresponding
bolts 28 for adiustably securing a switch 30 to the lusgs
with the aid of lock washers 31 and nuts 32. As il-
lustrated. switch 30 is positioned above bellows 14 and
intermediate actuating members 16 and 24. The switch
is of the reset. “micro-switch” type and includes a pair
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of plungers, namely, a reset or “on” plunger 33 aligned
with member 16 and adapted, upon actuation, to close
the switch, and an “off” plunger 34 aligned with member
24 and adapted, upon actuation by member 24, to open
the switch. The “micro-switch” is provided with a pair
of binding posts 35 and 36 which are respectively con-
nected by conductors 37 and 38 to corresponding posts
39 and 40 that are carried by closure 8.

As is indicated in Figure 1, conduit 12 is adapted to
be connected by a union 41 to a conduit 42 that com-
municates with an intake manifold 43 of an internal com-
bustion engine 44, which, for purposes of illustration,
may be of the type employed in automotive vehicles.
The engine is provided with a conventional starter de-
vice 45. i

The arrangement shown in Figure 1 includes an elec-
trical system that consists of a plurality of series cir-
cuits, all energized by a battery 46. Current furnished
by the battery is transmitted to an induction coil 47 by
way of conductors 48 and 49, an ignition switch 50, and
conductors 51 and 52, in the order named. Battery
current is supplied to a standard starter relay 53 through
conductors 48 and 49, switch 50, conductors 51 and
54, binding post 39, conductor 37 (Figure 3), “micro-
switch” 30, conductor 38, binding post 40, and conductor
55. At such times as relay 53 is in active service, battery
46 energizes starter 45 through a circuit comprising con-
ductors 48 and 56, relay 53, and conductor 57.

For the purpose of briefly outlining the mode of op-
eration of the illustirated embodiment of the invention,
it is first assumed that the parts are in the relative po-
sition shown in the drawing with ignition switch 50
open and engine 44 at rest. Under these conditions,
bellows 14 is expanded due to the action of compression
spring 17, head plate 15 being at its elevated position
so that screw 16 has urged plunger 33 upwardly to “on”
position, closing “micro-switch” 30.

To start the engine, ignition switch 50 is closed. This
permits battery current to flow through conductors 48
and 49. ignition switch 50, conductors 51 and 54, “micro-
switch” 30 and conductor 55 to relay 53, actuating the
relay so that battery current flows through conductors
48 and 56, relay 53 and conductor 57 to starter 45, thereby
energizing the starter and turning the engine to start the
same.
ooeration of the engine, vacuum is created in manifold
43. This causes contraction of the bellows, moving head
plate 15 and screw 16 downwardly out of engagement
with plunger 33 against the action of spring 17. In-
asmuch as the “micro-switch” is of the reset type, it re-
mains closed until such time as screw 24 moves down-
wardly so as to actuate plunger 34 to open the switch.
At such time as the engine is onerating at idling soeed,
sufficient vacuum is created in the bellows to move head
plate 15 and, therefore, bracket 20 downwardly to an
extent that screw 24 contacts and moves plunger 34
downwardlv, thereby opening switch 30 to place the same
out of service.

When ienjtion switch 56 is again ovened. cutting off
the eneine. the deeree of vacuum in the bellows is re-
duced nermitting comnression spring 17 to return head
plate 15 and screw 16 to the position shown in Figure
3. therebv resetting the “micro-switch” to closed posi-
tion. Tn the event that the engine becomes stalled dnr-
ing oneration. the rednetion in vacuum in the intake
manifald and in the hellaws also permits soring 17 to
actnate plunoer 33 and if the jenition switch 50 is still
clnead. tn restart the engine. The small dismeter vort
18 intradneces a delay in the expansion of the bellows
to aveid inctantaneons closing of the “micro-switch”
whirh misht he consed bv a hackfire or sudden excessive
loading of the encina in overation. Also. the delay thus
caveed will narmit the tarter mntor to come to rest in
case nf fales atartine of the engine.

Tt will he annarvent that screw 33 mav he so adincted
that hich manifald presstiras incident to heavy laading
of the enoine will nat accidentallv eneroize the starter.
The starter in the illnstrated construction is energized
only when the manifold pressure is atmospheric. but
once it is actuated. it remains in oneration untit the
manifald prassure drops to a point indicating normal
operation of the ensine,

Amono the ontstandine advantages and featiires of the
present invention when adanted to a starting svstem are:
the elimination of conventional starter buttons as the

Tn the course of engine starting and continued *
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engine is started by merely closing the ignition switch;
prompt and automatic restarting of the engine in the
event of stalling; prevention of accidental operation of
the starter prior to closing the ignition switch or while
the engine is in normal operation.

In the starter system, herein described, the parts are
so arranged that “micro-switch” 30 is opened at low
fluid pressure and closed at high pressure. It is recog-
nized that my switch mechanism may be used in systems
that may require reversal of opening and closing of the
“micro-switch.” In such cases, the “micro-switch” may
be of the type that closes when the bellows is contracted
and is reset into open position when the bellows is
expanded.

From the foregoing, it is believed that the construc-
tion, operation, and advantages of my present invention
will be readily comprehended by persons skilled in the
art. It is to be clearly understood, however, that var-
ious changes in the apparatus set forth above may be
made without departing from the scope of the invention,
it being intended that all matter contained in the de-
scription- or shown in the drawing shall be interpreted
as illustrative only and not in a limiting sense.

1 claim:

1. In a mechanism of the character described, a sup-
port, an electric switch mounted on the support and
including first and second movable elements for respec-
tively closing and opening the same, actuating means
for alternately placing the switch in closed and open po-
sitions, said actuating means comprising a first member
aligned with and independent of the first element for
moving the same in a direction to close the switch and
a second member spaced from the first member, said
second member being aligned with and independent of
the second element for moving the same in a direction
to open the switch, resilient means normally biasing the
actuating means in one direction to place the switch in
one of said positions, a conduit secured to the support,
and pressure-sensitive means biasing the actuating means
in a reverse direction against the action of the resilient
means in response to variations in fluid pressure in the
conduit to place the switch in the other of said positions.

2. In a mechanism of the character described. a sup
port, an electric switch mounted on the support, a bellows
carried by the support and including a movable head
plate, first and second members secured to and movable
with the head vlate for actuating the switch to resnec-
tivelv close and open the same, said bellows including
resilient means normally urging the head plate in one
direction to move the first member to switch-closing vosi-
tion. and a conduit communicating with the interior of
the bellows, said head plate being movable in a reverse
direction against the action of the resilient means in re-
sponse to variations in fluid pressure in the conduit to
correspnrndingly move the second member to switch-open-
ing position.

3. In a mechanism of the character described. a sup-
port. an electric switch mounted on the support. a hellows
corried by the suovort and including a movshle head
plate. first and second members secured to and moveble
with the head vlate for actuating the switch to alternately
place the same in closed and oven positions. said hallows:
including resilient means normallv ureing the head plate
in one direction to exvand the hellows and move the
first member to actuate the switch to one of said nosi-
tions. and a condnit communicating with the interiar of
the bellaws, said hallows being contracted and the head
plate beine movahle in a reverse direction against the
action of the resilient mesns therenf in resnonse to a
droo in flnid oressure in the conduit to move the sacond
member to actuate the switch into the other of said po-
sitions.

4. Tn a merhaniam of the character deccrihad. a ann-
port. an electric switch motntad nn the sumnart. a hellows
carried hv the gnonort and inclndine a movahle head
plate. first and second members secnred to and mavahle
with the head plate for actuating the switch o alternately
place the same in closed and onen positions. said hallnws
including resilient means normallv ureing the head plste
in one direction to exvand the hellows and mnve the
first memher to actiate the switech to ene of said vosi-
tiong, and a condnit rammunicating with the interinr of
the hellnws, said hellows being contracted and the head
plate being movahle in a reverse direction againgst the
action of the resilient means thereof in response to a
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drop in fluid pressure in the conduit to move the second
member to actuate the switch into the other of said po-
sitions, said switch including first and second plungers
aligned respectively with the first and second members
and adapted to be actuated by the members to alter-
nately close and open the switch, the first plunger being
disposed to the side of the switch adjacent the head plate
and the second plunger being disposed to the side of
the switch remote from the head plate, the first and
second members being spaced from each other and ad-
justable relative to the head plate.

In a mechanism of the character described, a hous-
ing comprising a base and a closure attached to the
base, a bellows secured to the base and positioned within
the housing, said bellows including a movable head plate,
a first member secured to and projecting beyond the
exterior of the head plate, a second member mounted
on and positioned exterior the head plate in spaced rela-
tion to the first member, an electric switch supported
in the housing in spaced relation to the bellows, said
switch being adjustable relative to the bellows and in-
cluding a first plunger aligned with the first member
for effecting closing of the switch and a second plunger
aligned with the second member for effecting opening
of the switch, said bellows including resilient means nor-
mally urging the head plate in one direction to expand
the bellows and move the first member into engagement
with the first plunger to actuate the switch into closing
position, and a conduit communricating with the interior

10

20

25

6

of the bellows, said bellows being contracted and the
head plate being movable in a reverse direction against
the action of the resilient means in response to variations
in fluid pressure in the conduit to move the first member
out of engagement with the first plunger and the second
member into engagement with the second plunger to
open the switch.

6. A mechanism in accordance with claim 5 wherein

‘the switch is secured to the closure, the resilient means

comprises a compression spring wholly within the bellows
and bearing at its opposite ends against the base and
the head plate, the first member and first plunger being
disposed to the side of the switch adjacent the head
plate, and the second plunger and second member being
dlisposed to the side of the switch remote from the head
plate.
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