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FRANK EARL SPERRY, OF BATAVIA, ILLINOIS, ASSGNOR TO MECHANICAL DEVICEs 

COMPANY, OF BILOOMINGTON, ILLINOIS, A CORPORATION OF ILLINOIs 

PRESSURE ACTUATED ECBC SWCB 

Application filed September 18, 1989. Serial No. 395,400. 
This invention relates to improvements in 

electric switches and more particularly to a 
ressure actuated electric switch for coll 

trolling the operation of an electric motor. 
It is an object of this invention to provide 

a switch in the electric circuit controlling an 
electric motor for operating a pump for fill 
ing and automatically maintaining full a 
tank or other receptacle and controlling the 

10 operation of the switch by the level of the 
liquid in the tank or receptacle, so that when 
the desired level is reached the motor circuit 
will be broken and pump will be automatical 
ly operated whenever this level descends. 

as It is a further object of this invention to 
rovide means which will automatically 
reak the motor circuit if the level of the 

liquid in the tank descends below a certain 
pre-determined mark which would only be 

20 caused by the tank becoming defective so as 
to be unable to retain the liquid pumped into 
it, thus preventing a loss of the liquid and 
the unnecessary operation of the motor. 
With these and other objects in view ref 

25 erence is made to the accompanying sheets 
of drawings which illustrate the preferred 
forms of this invention with the understand 
ing that minor detail changes may be made 
without departing from the scope thereof. 

30 In the drawings: 
Figure 1 is a vertical central sectional view 

taken through the casing inclosing theim 
proved switch mechanism in normal of po 
sition, the connection between the casing 
and the tank and the means of communica 
tion between the interior of the casing and the 
interior of the tank, with parts illustrated in 
side elevation, and with the upper or full 
liquid level indicated in the solid black line, 
the level causing the normal operation of the 
switchin dottedlines, and the lowermostlevel 
causing the actuation of the switch to break 
the motor circuit in dot and dash lines. 

Figure 2 is a fragmentary view similar to 
45 Figure 1 illustrating the switch mechanism 

in the abnormal of position. 
Figure 3 is a fragmentary view illustrat 

ing the switch mechanism in the normal on position. 
Figure 4 is a top plan view of the switch 
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actuating mechanism, with the surrounding 
bellows shown in section on the line 4-4 Fig. 
ure 2, looking in the direction of the arrows. 
Figure 5 is a vertical sectional view tak 

en through the switch mechanism casing, its 
connection to tank, and the pressure re 
sponsive actuating member of a modified 
form, illustrating the normal high level of 
the liquid in a solid black line and the ab 
normal low level liquid in a dot and dash 
line, and illustrating the switch and switch 
perating mechanism in the normal off posi 
O. 

Figure 6 is a view similar to Figure.5, il 
lustrating the Switch and switch mechanism 
in the normal on position. 

In the embodiment of this invention as 
illustrated in Figure 1, only a fragmen 
tary portion of that part of the tank 
i is shown which supports the casing 2 con 
taining this improved switch. The casing 2 
is preferably cylindrical in shape and is slip 
ported upon the tank body 1, by the centrally 
depending externally screw threaded portion 
8 engaging a similarly screw threaded aper 
ture in the tank wall. The interior of the 
portion 8 is hollow and communicates with 
the interior of the casing 2, and supports a 
pipe 4 depending from the interior thereof 
which extends within the tank to a point in 
proximity with the lowest portion there, so 
that as the level of the liquid within the tank 
ascends and descends corresponding varia 
tions in pressure will be transmitted through 
the column of air above the liquid in the pipe 
4 to the interior of the casing 2. 
The switch operating mechanism is sup 

ported upon the flat cylindrical bottom 5 of 
an expansible and contractable member pref 
erably in the form of a bellows 6, the upper 
corrugation of which is secured to an annular 
plate 7, which in turn is secured to the upper 
portion of the casing 2 by engagement with 
a shoulder 8 of the casing over which a cover 
plate 9 is held by contracting the upper edge 
10 of the casing thereabout, which f 8. 
air tight closure in the casing between the 
interior thereof and the exterior of the con 
tractable and expansible member so that as 
the level of the liquid in the tank rises and 100 
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falls a corresponding upward and downward 
movement will be imparted to the cylindrical 
bottom 5 of the bellows 6. 
The switch mechanism. comprises prefer 

ably an electric mercury tube switch 11, sup 
ported in clamps 12 extending upward from 
a plate 13 which plate is pivoted at the lower 
left hand edge to a bracket 14 extending up 
ward from a circular plate 15 secured upon 
the circular bottom 5 of the bellows 6. The 
upper left hand edge of the plate 13 is piy 
oted on each opposite corner thereof to links 
16 which in turn are pivoted to the free ends 
of the arms of a U shaped member 17. These 
arms are each pivoted adjacent the connect 
ing portion 18 to brackets 19 supported upon 
the plate 15, resting on the bottom of the cir 
cular member 5 of the bellows 6. The arms 
of the U shaped member 17 are pivotally con 
nected intermediate the 
brackets 14 and 19 to the free ends of a wish 
bone member 20, which in turn is pivoted to 
a bracket 21 depending from a removable 
cover plate 22, supported by and secured to 
the cover 9 of the casing 2. The leads 
23 and 24 from the mercury tube switch are 
flexible and pass through an opening above 
the bracket 21 in a plate of insulation mate 
rial 24 mounted upon and secured to an 
aperture in the cover plate 22, which leads 
are connected to the binding post 25, upon the 
plate 24 which binding posts in turn are con 
nected to the circuit wires 26 and 27. A cover 
28, as shown, resting upon the outer edges of 
the cover 9 is preferably secured by means of 
screws 29 passing through the plate 24 and 
engaging the cover plate 22. This cover 28 
is provided with outlets 29 for the circuit 
wires 26 and 27. - 
The proportions of the pivoted wishbone 

member 20, the U shaped member 17 pivoted 
thereto, the links 16, pivoted to the U shaped 
member, as well as the pivotal points of the 
Ushaped member 17 and of plate 13 are such 
that when the liquid in the tank has ascended 
as high as desired the pressure within the 
pipe 4 will cause the bellows 6 to contract raising the cylindrical bottom 5 to the posi 
tion indicated in full lines in Figure 1, and 
in this position the plate 13 is tilted about the 
bracket 14, to throw the mercury tube switch 
into its off position. Since the switch 11 is 
in the motor circuit which operates the pump, 
when sufficient liquid has been pumped into 
the tank until the desired level is reached the 
motor circuit will be broken. As the level 
of the liquid in the tank descends the pres 
sure within the pipe 4 will decrease and the 
bellows 6 will expand causing the plate 5 to 
descend. This movement through the pivotal 
connections of the wishbone member 20 to 
the U shaped member 17 will impart a swing 
ing of the U shaped member about its pivots 
which in turn will impart through links 16 
a pivotal movement to the plate 13, causing 

pivot points of 

1,800,049 
the same to tilt the mercury tube switch into 
the closed position as shown in Fi 3. 
This closing of the switch 11 closes SE cir 
cuit to the motor and the pump will operate 
until the tank is sufficiently to break the 
motor circuit. 
Should the tank leak or otherwise become 

defective so that it will not retain the liquid 
pumped into it, if the motor operates con 
tinuously the liquid pumped into the tank 
would be lost. To prevent such an occur 
rence the pipe 4, and easing2 are so propor 
tioned that if the liquid in the tank descends 
below a predetermined level the bellows 8 
will continue to expand until the circular bot 
tom 5 assumes the position shown on dotted 
lines in Figure 1. This movement of the bot 
tom plate 5 will cause the operating members 
of the switch mechanism to assume the posi 
tion shown in Figure 2 and thereby tilt the 
plate 13, to throw the mercury tube switch 11 
to the off position and thereby break the mo 
tor circuit and cause the pump to cease to op 
erate. - 

Figures 5 and 6 illustrate a modified form 
of this invention in which the depending 
member 30 of the casing 31 is in E Screw 
threaded into an aperture provided therefor 
in the top of the tank which end supports a 
tubular member 32 extending into the inte 
rior of the tank. To the lower end of this 
member 32 the upper portion of a bellows 33 
is attached, the lower portion of the bellows 
being closed and the closure attached to an 
operating shaft 34 which passes axiall 
through the tubular member 32 and throug 
an aperture provided therefore in member 30 
and casing 21 and is mounted to reciprocate 
therethrough when the bellows is caused to 
contract and expand as the level of the water 
in the tank ascends and descends. A mercury tube switch 35 is supported b 
clamps 36 upon a plate 37 having a depend 
ing portion 38 from the under side thereof 
SEis pivoted at its lower end to the cas 
ing. One end of a link 39 is pivotally 
mounted upon the same to a longer link 40 
which in turn is pivoted to the upper end of 
the operating shaft 34. A coil spring 45 is 
secured centrally to the under side of the 
plate 37 and at the other end to the pivot be 
tween the links 39 and 40. As this pivot 
point is swung from side to side of the ver 
tical plane passing through the pivot of the 
plate 37, the spring 45 will cause the said plate 
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to tilt in the direction of the movement of the 
lower end of the spring as it passes the dead 
center to make or break the electric circuit 
through the switch 35. 
As the level of the liquid in the tank 1 as 

cends the bellows 33 will be compressed and 
the relation of the upper end of the operating 
shaft 34 and the two links 39 and 40 is such 
that when the liquid has reached a pre-de 
termined high level the mercury tube switch 
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35 will be tilted to the of position to break 
the motor, circuit as shown in Figure 5. As 
the liquid is drawn from the tank the level 
will descend allowing the bellows 33 to ex 
pand which movement will be imparted by 
the operating shaft 34 to the links 39 and 40 
moving the lower end of the spring 41 over 
the dead center and causing the plate 37 to 
tilt the mercury tube switch 35 to close the 
motor circuit as shown in Figure 6. Should 
the tank become deformed or leak causing the 
level of the liquid to descend below the nor 
mal operating level the bellows will continue 
to expand causing the shaft 34 to continue 
to descend and this movement will cause the 
links 39 and 40 to move the lower end of the 
spring 45 across the dead center to tilt the 
mercury tube switch to the of position and 
break the motor circuit so that the pump will 
cease operating. The relation of the parts 
under the latter condition is illustrated in 
dotted lines in Figure 1. 

It is therefore seen that by this invention 
the operation of the pump can be controlled 
through the parts depending from the 
switch casing and all of the parts may be in 
serted through the single aperture in the 
tank 1 required for connecting the casing to 
the tank. This obviates the arrangement of 
floats and other mechanism requiring other 
holes to be made in the tank walls in order 
that such parts may be connected to operate 
a switch mechanism. 
What I claim is: 
1. In a device of the character described, 

the combination of a closed casing with an 
expansible and contractable bellows member 
closed at the lower end and secured to the 
casing closure at the other end, said casing 
having a tubular projection adapted to be 
passed through and be secured to the wall of 
a tank and terminating adjacent the bottom 
of said tank affording a communication be 
tween the space in the casing surrounding 
the bellows and the air confined in the tubul 
lar member above the level of the liquid 
therein, whereby variations of said liquid 
level impart a vertical movement to the 
closed bottom of the bellows, a mercury tube 
switch adapted to be connected in the motor 
circuit of a pump for supplying liquid to 
said tank, a support for said switch having a depending earpivoted to a support carried 
upon the interior of the bellows closure, a 
short link pivoted at one end to said support 
above its pivoted point and at the other end 
to a lever pivoted at its opposite end to a sup 
ort also carried upon the interior of the 
llows closure, said lever intermediate its 

length pivotally connected to one end of a 
link pivoted at its opposite end to the casing 

" 

closure all so proportioned that extreme con 
traction or expansion of the bellows through 
the piyoted links and lever imparts a move 
ment to the mercury tube switch about its 

switch. 

3 

supporting pivot to break the circuit there 
through and at intermediate positions of the 
bellows to close the circuit through said 
switch. - 

2. A pressure operated switch actuating 
mechanism including a closed casing with an 
expansible and contractible bellows member 
closed at the lower end secured to the case 
enclosure at the other end, said casing hav 
ing a communication between the space in 
the casing surrounding the bellows and a 
source of varying pressure, whereby varia 
tions of said pressure impart a vertical 
movement to the closed bottom of the bel 
lows, a switch adapted to be connected in an 
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electric circuit, a support for said switch 
having a depending ear pivoted to a sup 
port carried upon the interior of the bellows 
closure, a short link pivoted at one end to 
said support above its pivoted point and at 
the other end to a lever pivoted at its oppo 
site end to a support also carried upon the 
interior of the bellows closure, said lever in 
termediate its length pivotally connected to 
one end of a link pivoted at its opposite end 
to the casing closure all so proportioned that 
extreme contraction or expansion of the bel 
lows through the pivoted links and lever im 
parts a movement to the switch about its sup 
porting pivot to break the circuit there 
through and at intermediate positions of the 
bellows to close the circuit through said 
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