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of plungers, namely, a reset or “onº 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. - 
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 illustrated 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 7, 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 

permifs 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. In the course of engine starting and continued 
operation 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 unti such time as screw 24 moves down 
wardlv so as to actuate plunger 34 to open fhe switch. 
At Such time as the engine is operating at idling speed, 
sufficient vacuum is created in the bellows to move head 
plate 15 and, therefore, bracket 20 downwardtv to an 
extent that screw 24 contacts and moves plunger 34 
downwardv. thereby opening switch 30 to place the same 
ouf nf Service. 
When ignifion Switch 5) is again opened, cutting off 

the enoine. the degree of vacuum in the bellows is re 
duced nermifting comrpressinn Spring 17 to return head 
plate 15 and Screw E6 to the position shown in Figure 
3 fherebv resetting the “micro-switchº to closed posi 
tion. In the event that the engine becomes stalled di Ir 
ing rneration. fhe red Trtion in vacuum in the infake 
manifrd and in fhe helawS also permitS Spring 17 to 
acfafe planoer 33 and if the ionition Switch 50 iS Sfil 
clnsAd fin restart fhe engine. The Small diamefer port 
8 infrondires a dellav in fhe expansion of the belTrvXvs 

to avrrid in qfantanenS cosing nf the ºmicr?-Switchº 
whirh mioht he cased bv a barkfire nr. Sudden excessive 
loadino rf fhe enoine in oneration. Also, the delav thus 
causer vTvill nermif fhe Starfer mntor to come to rest in 
case nf false sfarfino nf fhe engine. 

t viri 11 he annarent fhat Screw 33 mav he So a di 1sfed 
fhaf hioh manifrd mressira S inrident to heavv nading 
rf fhe enorine wil nrt accidentav eneroize the Sfa Ttar. 
The Starter in the il 7 Strated construction is energized 
onv when the manifold pressure is atmrSrpheric. bit 
once if is acfulafed. it remains in oneratinn nti fhe 
manifald ntassure drops to a point indicating normal 
operation nffhe enoine. 
A mono the nfSfandino advantageS and faafreS nf the 

present invention when adanted to a starting svstem are: 
the elimination of conventional starter buttons as the 
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4 
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-switchº 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 readilly 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. 

I 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 plate 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 memberto switch-closing posi 
tion, and a conduit communicating with fhe interior of 
the bellows, said head plate being movable in a reverse 
direction against the actinn of the resilient means in re 
Sponse to variations in fluidi pressure in the conduit to 
correspondingly move the second memberto switch-open 
ing position. 

3. In a mechanism of the character described. a sup 
port. an electric switch mounted on fhe support. a bellows 
carried by the support and including a mavable head 
plafe. first and second memhers secured fo and movable 
with the head plate for actuating the Switch to alternately 
place fhe same in closed and orben positions. Said hellows 
including resilient means normavirging the head plate 
in one direction to expand the hellows and mrve the 
first member to a cfuate the Swifrh to cine of Said noSi 
tions and a condit communicating wifh fhe infariar of 
the bellawS, Said hellows being confracted and fhe head 
plafe being movahe in a reverse direction against the 
action of fhe resilient means fherenf in resnonnSe to a 
drop in frid preSSure in the condiffo mrve fhe sarcandi 
memberto actuate the switch into the other of said po 
sitions. 

4. In a merhanism of fhe character descrihad. a Srp 
porf an elerfric Switch monfari nn fhe Snnonra ha11rwS 
carried hv the Snnart and inclidino a mnvaha heari 
plate first and second members Secured fa and mavahle 
vith fhe head plafe frr acfulating fhe Svivifich to alternatelv 
pace fhe same in closer and orben positions Said harws 
including resi?ient means normallv troing fhe head plate 
in one direction to expand the hellows and mrve the 
first memher fo arfafe ?he svirifrh fo rne rf Sair nosi 
finns. and a candi rnmmunicating vivifh fhe infarirr of 
the barwS. Said ha11ows being confrarfer and the head 
plate being movahle in a reverse direction against the 
action of the resilient means thereof in response to a 



2,697,764 
5 

drop in fluid pressure in the conduit to move the second 
memberto 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 adiacent 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. 

5. 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 communicating with the interior 
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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 

sed to the side of the switch remote from the head plate. 
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