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This invention relates to circuit makers and 
breakers, and the present application is a con 
tinuation-in-part of my prior application, Serial 
No. 259,671, filed March 3, 1939, entitled Auto 
matic direction switch, now matured into Pat 
ent No. 2,241,164, of May 6, 1941. 
In the art of electric signaling there are many 

circuit systems which have associated means for 
effecting intermittent opening, and closing of a 
circuit as a function thereof. The present in 
vention has particular utility in this field, but 
is applicable to any System requiring the inter 
mittent make and break of an electrical circuit. 
An object of the invention is to provide a 

circuit maker and breaker of the fluid pressure 
type, having Self-contained means for effecting 
Sustained automatic operation thereof to cause 
intermittent opening and closing in rapid suc 
Cession of an electrical circuit with which it is 
asSociated. 
Another object is to provide, in a fluid pres 

Sure circuit maker and breaker, control means 
biased to inoperative position and movable 
therefrom by manual operation, and actuator 
mechanism that is set in automatic operation by 
initial manual movement of the control means. 

Still another object is to provide, in a circuit 
maker and breaker, switch means manually op 
erative from an initial position to establish pres 
Sure differences at opposite sides of a fluid pres 
Sure responsive member movable in accordance 
with Such pressure differences to effect auto 
natic, Sustained, intermittent movement of the 
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Switch means to and from the initial position. 
Related objects include the provision of a novel. 

quick-acting actuator means in operative asso 
clation with the fluid pressure responsive ele 
ment of a fluid pressure circuit maker and 
breaker, and a novel structural arrangement of 
control valve and circuit switch. In the draw 
ing : 

Figure 1 is a schematic representation of a 
practical embodiment of the invention. 
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Figure 2 is substantially a central vertical 
Sectional view through the circuit maker and 
breaker shown in elevation in Figure 1. 

Figure 3 is a section taken on the line 3-3 of 
Figure 2. 

Figure 4 is a section similar to Figure 2, but 
showing a different position of certain of the 
parts, assumed in Operation. 

In detail, the invention comprises a chamber 
enclosed by two half-sections of casing 5 and 
6 having mating edge fanges connecting by se 
curing elements , with a flexible diaphragm 8 
clamped therebetween and dividing the cham 
ber into two non-communicating portions. One 
Casing Section is provided with a central socket 
9 that seats spring means ?o which bears against 
the diaphragm under a compression urging it 
in the direction of the opposite section, 
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A draw bar is secured at its inner end to, 
the diaphragm center and extends laterally 
therefrom on the side opposite that against 
which the Spring. bears. The bar projects 
through the adjacent casing wall, which is aper 
tured to permit its free movement therethrough, 
and at its Outer end is pivotally connected to an 
ear stud 2 on a strut 3 that extends trans 
Versely between and connects a pair of parallel 
throw levers. 4. The lower ends of the levers 
have a knife-edge fulcrum bearing in rigid sup 
port members 5 carried by and projecting from 
the adjacent casing section, and at their upper 
ends the levers are connected by a transverse 
top bar 6. Preferably, but not necessarily, the 
levers f4, strut 3, and top bar 6 are of integral 
Construction and occupy a common plane. The 
assembly of levers, strut, and top bar constitutes, 
in effect, a unitary throw member which is a 
lever pivoted at its lower end to a fixed part of 
the casing assembly, and which is capable of os 
cillation in a vertical plane under propulsion by 
the draw bar. 
That portion of the diaphragm chamber 

through which the draw bar i? operates is at all 
times open to the atmosphere through the draw 
bar aperture in the casing wall, so that fluid 
pressure therein is constant. The chamber at 
the other side of the diaphragm is, however, sub 
jected to pressure that is variable in accord 
ance with operating movement of valve means 
under both automatic actuation and remote 
manual control. 
The valve means includes a casting 7 rig 

idly attached to the casing assembly and extend 
ing laterally therefrom centrally of its bottom 
edge to provide a tubular valve casing having 
an axial, cylindrical bore - 8 entirely there 
through. At one end the valve casing abuts the 
edge flange of the variable pressure chamber, 
and at its other end is formed with an internally 
threaded socket to receive the threaded nipple 
9 of a pipe coupling 20. The bore 2 of the 

pipe coupling is reduced relative to the valve 
casing bore 8, with which it is axially aligned, 
whereby the end of the nipple constitutes a seat 
for a cylindrical valve plug 22 on the inner end 
of a stem 23. The valve and its stem is slidably 
reciprocable in the bore 8, with the stem being 
passed through apertures in the casing section 
edge flanges and wall structure of a protective 
housing secured to the casing, indicated by the 
numeral 24. In the normal inoperative posi 
tion of the apparatus parts the inner end of the 
valve plug 22 seats firmly against the end of the 
nipple f9 and closes off communication between 
the bores 8 and 2, while the variable pressure 
chamber is in open communication with the 
atmosphere through a conduit 25 which estab 
lishes communication between the chamber in 
terior through the casing section 6 to the bore 
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8 of the valve casing and a lateral port 26 lead 
ing therefrom to the exterior of the valve Casing. 
The points at which the conduit 25 and port 

26 communicate with the bore 8 are Spaced 
apart axially of the bore a distance sufficient so 
that when the valve 22 is at its extreme open 
position, shown in Figure 4, the port 26 will be 
fully closed and the pipe bore 2 will be in un 
obstructed communication with the conduit 25 
from the variable pressure chamber. When the 
valve is fully closed, as shown in Figure 3, a 
diametrically reduced portion 27 of the valve 
stem registers with the conduit 25 and port 26 
for communication therebetween, While the con 
duit is cut off from any communication with the 
pipe bore 2. Preferably, the port 26 is con 
trolled by a needle valve 28. 
The body of the valve plug 22 is of insulating 

material except for an annular band 29 of elec 
tro-conductive material disposed around its pe 
riphery intermediate the ends, preferably ad 
jacent the inner end of the valve. The band 29 
provides a valve carried means for electrically 
bridging a pair of diametrically opposed ball and 
spring contacts 30 and 3 mounted in the usual 
manner in bushings of insulating material dis 
posed through the body of the valve casing. The 

- contacts are part of an electrical circuit C, in 
dicated generally as also including translating 
means L and a current Source B. 
The organization shown in Figure 1 illustrates 

a practical application of the invention in which 
B is the battery of an automobile, L is a stop 

2,289,488 
retained in their sockets by the positive upward 
pull exerted by a pair of contraction springs 4 
connected at their upper ends to the throw lever 
top bar 6 and at their lower ends to the later 
ally projecting ends of a cross bar 42 rigidly se 
cured to the lever 37. At its lower end the actu 
ator lever 37 is bifurcated to straddle the valve 
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light, and the valve stem 23 has a cable con 
nection 32 with a brake pedal 33; a spring con 
nector. 34 being interposed in the cable. The 
pipe coupling 20, connects with a tubing line 35 
to a vacuum tank 36 in which suction is main 
tained by Operation of the motor, not shown. 
Figures 1 and 3 show the initial, inoperative po 
sition of the parts, with the valve 22 closed and 
retained against its seat by Suction in the line 
35 and pipe coupling bore 2. 
When the pedal 33 is advanced to brake ap 

plying position a pull is exerted on the cable 32 
to shift the valve stem and move the valve. 22 
from its seat to fully open position as shown in 
Figure 4, uncovering the mouth of the conduit 
25 and Subjecting the variable pressure chamber 
to Suction by reason of vacuum in the tank 36 
and line 35. As the valve moves to open posi 
tion, the bridging member 29 is brought into 
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registry with the contacts 30 and 3 to close the 
circuit C and light the lamp I. 

Immediately upon the setting up of a vacu 
um behind the diaphragm 8, a. sudden pull is 
exerted on the draw bar by the corresponding 
flexing of the diaphragm into the casing section 
6, and the Spring O is compressed. The move 
ment of the draw bar correspondingly rocks the 
throw levers 4 into the position shown in Fig 
ure 4. Movement of the throw ever means 
brings into play a snap action lever 37 which op 
erates to return the valve 22 to initial closed 
position and break the circuit, as will be de 
scribed. 
The lever 37 constitutes a valve actuator, and 

comprises a flat bar having at its upper end a 
guide finger 38 that plays between the outer 
ends of a pair of parallel supports 39 rigidly se 
cured to the casing section 5 and extending 
laterally therefrom, 
further provided with knife edge shoulders 40 
which pivot in fulcrum sockets in the under 
faces of the Supports 9, and the shoulders are 
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The upper end of the bar is 

stem 23 with sufficient clearance to permit free 
swing of the lever over and along the valve stem and to provide arm portions 43 adapted to en 
gage a croSs pin abutment 44 carried by the 
valve stem. The lever 3 oscillates in a vertical 
plane; its extent of Outward Swing being limited 
by a stirrup member 45 attached to the casing 
assembly, and its inward swing being limited 
by the throw lever strut 3. . 

It will be noted that the pivot of the actuator 
lever 37 is above the pivot point of the throw 
lever 4 and laterally offset relative thereto out 
wardly from the casing; also, that motive power 
is applied to the lever 37 from the springs 4 at 
a point above the fulcrum of the throw lever. In 
the rocking of the throw lever assembly, its top 
bar 6 passes above the fulcrum of the actuator 
lever in the supports 39, so that, as it passes 
dead center, the pull of the Springs rocks the 
actuator lever 37 with a quick snap action. 
In operation, when the valve 22 moves to open 

position its stem abutment 44 moves correspond 
ingly until it engages the inner face of the lower 
end portion of the actuator lever 37 which, being 
held by the stirrup 45 arrests further movement : 
of the valve. During opening travel of the valve 
the circuit will have been first closed and then 
opened across the contacts 30 and 3. When 
the valve reaches fully open position to establish 
a vacuum behind the diaphragm as explained, 
the pull of the draw bar rocks the throw lever 
assembly which, in turn, rocks the actuator lever 
3 with a quick snap action that kicks the valve 
stem abutment 44 inwardly and thus returns the 
valve to initial closed position; during which 
movement the circuit Will Once again have been 
made and broken. The force exerted by the ac 
tuator lever is sufficient to overcome the ten 
sion of the spring connector 34 in the brake 
pedal cable, but when the lever comes to rest the 
pull of the spring, as it contracts, pulls the valve 
back again to open position, which again opens 
and closes the circuit. It will be understood that 
the tension of the spring 34 is sufficient to over 
come the force of suction in the line 35 tending 
to hold the valve 22 closed against its seat, but 
is insufficient to resist the pull on the valve stem 
exerted by the actuator lever 37 in returning the 
valve to closed position. - 
As soon as the valve returns to initial closed 

position, the exhausted variable pressure cham 
beris opened to the atmosphere through the con 
duit 25 and port 26, so that pressure at both sides 
of the diaphragm becomes equal. The equaliza 
tion of pressure permits expansion of the spring 
O to push the draw bar outwardly, whereupon 

the throw lever assembly is rocked to snap the 
actuator lever 37 back against the stirrup 45 in 
its initial position, freeing it from the valve stem 
abutment 44. The valve immediately starts to 
open, under pull of the spring 34, and in moving 
to Open position it again makes and breaks the 
circuit. When the valve reaches open position 
Vacuum is again established in the variable pres 
sure chamber, whereupon the valve is again 
kicked back to closed position by operation of 
the actuator lever 37 as described, and the cir 
cuit is again opened and closed. . This operation 




