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Minn., a corporation 
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2, 1935. Divided and this application April 8, 
1935, Serial No. 15,205 

4 Claims. 

My invention relates to circuit controlling sys 
tens. While intended more particularly for use 
in connection with the control of water levels in 
tanks and Slumps, it is to be understood that the 
System may be applied to other uses. An object 
of the invention is to provide a device of this 
Character which is efficient and dependable in 
Operation and not affected by expansion and con 
traction due to changes in tenperature. An 
other object is to provide a device which en 
bodies a support mounted for rotative movement, 
a source of pressure for imparting rotative move 
ment to Said Support in one direction when the 
pressure increases and in the opposite direction 
when the pressure decreases, a switch carried by 
Said support closed by movement of the support 
in One direction and opened by movement of the 
Support in the other direction, a circuit con 
trolled by said switch, and a snubber acting to 
prevent the effect of Surging in said pressure 
Source from being imposed on the circuit. 
This application is a division of my application, 

Serial Number 715,898, filed March 16, 1934, 
which has matured into Patent Number 2,012,428, 
dated August 27, 1935. 
The full objects and advantages of my inven 

tion will appear in connection with the detailed 
description thereof and the novel features emi 
bodied in my inventive idea will be particularly 
pointed out in the claims appended at the end of 
the specification. 

In the accompanying drawings which illustrate 
a practical embodiment of my invention-Fig. 1 
is a view in front elevation of the device after 
the front of the casing has been removed. Fig. 2 
is a view in vertical section on the line 2-2 of 
Fig. 3. Fig. 3 is a view in vertical section on the 
line 3-3 of Fig. 1. Fig. 4 is a view in vertical 
section on the line 4-4 of Fig. 1. Fig. 5 is a frag 
mentary view taken on the line 5-5 of Fig. 1. 
Fig. 6 is a view in horizontal section on the line 
6-6 of Fig. 1. 

Referring to the construction shown in the 
drawings, the numeral 8 designates a casing for 
the device, the front of this casing being provided 
with a door to hinged at the bottom as indicated 
at 2 in Fig. 3 and having a transparent panel 4 
through which the interior of the casing can be 
seen without opening the door. The casing may 
be constructed of any suitable material and may 
be placed in any convenient location. A pipe 6 
leads into the bottom of the casing, this pipe 
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being connected to a liquid or gaseous supply 
which is to be controlled. The end of the pipe 
6 in the casing is connected into the lower end 

(C. 15-320) 
of a diaphragm case 8 in whose upper end is 
secured an annular member 20. Within the case 
f8, there is a long flexible diaphragm 22 whose 
upper end is tightly secured to the lower surface 
of the member 20. The diaphragm 22 hangs 
freely from the member 20 So that fluid pressure 
transmitted through the pipe 6 is imposed upon 
the bottom of the diaphragm. A vertical tube 
24 is centrally disposed within the diaphragm 
with its upper end extending up through the 
opening in the annular member 20. A rod 26 
in the tube 24 is threaded on its upper portion 
and provided with a nut 28 adapted to rest upon 
top of the tube 24 whereby adjustment up and 
down may be inade. The upper end of the rod 
26 is provided with a knife edge 30 which engages 
in a notch 3 formed in the lower Side of an airn. 
32 which at one end has a pivot 34 carried by a 
bracket member 36 secured to the inside of the 
casing 8, it being noted from Fig. 2 that the 
upper end of the diaphragm case 8 is secured 
to the bracket 36. A coiled spring 38 is attached 
at its upper end to the movable end of the arm 
32. This spring extends downwardly and its 
lower end is attached to a screw extending 
through the bottom of the casing 8 and provided 
on the outside thereof with a nut 42 by means of 
which the tension of the Spring may be adjusted. 
One end of a flexible strip 44 is intermediately 
secured to the arm 32. The other end of this 
strip is secured to the periphery of an annular disk 
46 mounted for rotative movement on an en 
larged portion of a bolt 48 carried by the Support 
36 as shown in Fig. 3. A pendulum 50 is secured 
to the disk by bolts 52 so that the bolt 48 con 
stitutes the pivot of the pendulum. The lower 
end of the pendulum is provided with an arcuate 
slot 54. A bolt 56 passing through said slot and 
through a weight 58 serves to adjustably secure 
the weight on the lower end of the pendulum. 
The upper end of the pendulum 50 is positioned 
between the annular disk 46 and a flanged mem 
ber 60, the bolts 52 previously referred to passing 
through the flange of the member 60. . 
A supporting disk 62 is secured to the outer 

face of the member 60 by a screw 64 whereby the 
disk 62 constitutes a movable support which 
moves to and fro together with the annular disk 
46 and the pendulum 50. The movable support 
62 serves to carry a plurality of contact members 
shown in the present embodiment as consisting of 
two mercury switches embodying two tubes 66 
and 68 disposed substantially diametrally upon 
the opposite sides of the support 62. It will be 
understood as a matter of course that the Support 
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62 is capable of carrying additional cognis,ct Gera 
pers. The Laoes 66 and 63 are held oy Sinila. 
clips E G attaciaed to segmental XCe:Goe:S 72 Re 
spectively. Each segmental member is 25t&ckaed 
to the support (52 toy a pivot screw (3 252d. is pSC 
vides with an arcuate slot H S through Which 2, 
screg 3 gasses whereby the tubes 66 and 33 may 
ae irdiependentiy adjusted. The tube 63 toward 
its oute end is grovided with two tertainais 38 
and 32. The eigniaal 30 is connected by 3, 73.3's 
3G Wii 2, inding post 36 carried by a ciock 33 
of insLiaig raaterial secured inside of the ca,S- 
ing 3 as shown in Fig. 3. the ter. Raina, 32 is 
connected joy a wire 96 with a binding gos, 93 
carried by &ae occi. 33. Eine tube 63 to yard its 
oute end is provided with two eignina is 943 and 
36. Eihe eggaiaa., 94 is corrected by a Wire 93 
With 2, oiding post; GS carried oy he biocis, 38. 
The ermiraas 96 is connected by 2, wire 332 Wii. 
a binding post; G3 carried by the loiocf. 33. Se 
cuired withii. i.ie casing 3 is a, racket 365 &C 
ytic, i.e Wye' end of 2, kineta.lic oa, G3 is 
secuted. iiae upper end of the ka: S C3 carries 
a, elig & 66 which holds a, inercury switc; exactly 
ing a, Like 3:2. line toe G 2 is provided with 
Vito terrainais 4 and G6. The terrina. is 
connected oya. Wire G 3 with the binding gos, 80 
while Cae terminal 5 is connected by 2, Wire 20 
Wicia a, inding gost 22 carried oy the occi. 33. 
The practice; G 26 carries a, resistOS 24 of Wei 
Exotifi construction, the OWer portion. Of whica 
is connected by a wire 26 with a binding pcs; 23 
carried by the bioch 33. The upper position of 
the resistor is connected by a Wire ESG iiia the 
oiznding post 36, the wire including a neating coi 
S32 Wrapped around the bimetallic oar 298. The 
binding posts 23 and 32 are connected oy Yies 
A363 and 836 respectively with 2, Snoto; which is to 
he controlled. The binding posts 83, 0, and 
G22 are Conanected by vities 38, G4 and (2 3'e- 
spectively with a hotos starter associated. With 2, 
Yaotor, the Wire 33 being a, stairing ine, the 
wire GAG oeing a, connoin line and the 'gile (32 
3eing a stopping line as commonly eragioyed in 
ini'ee Tire systers. 

Eine operation and advantages of Ray is avention 
Wii 2 Endez'stood in connection. With tae fore 
going description and the accompanying diaWa 
igs. Sig. 3 siloys the parts in the position waich 
they aSS) (ie. When the pressure in the pipe 6 as 
greached the desired inaximur and the notor is 
to 32 stopgad. he pressure exerted on he 
diaphraga. 22 has turned the disk 62 against; the 
gravity of the penduluigi SS and the tension of 
the spiring 36. Ehis catses the tasrcy in the 
the 66 to ridge line terminals 30 and 32 so hat; 
current flows through the Wire 345, the Wire 26, 
the resistor 24, the trire A38 inci3 ding the heat 
ing coil 832, the wire 34, the wire 969, and out; 
through the wire 36. The heating coil 32 soon 
flexes. She thermostatic bar 93 from the position 
sinovyi in Fig. 1 into that shown in Fig. 2, so hai; 
the mercury in the tube GG 2 opens the terminals 
E (3 and G6. Current now ceases to fiow through 
the wire 439, the Wire 3, the Wire 26, and the 
stop wire (32 so that the notor is stopped. In 
the entoodinert OS invention shown in the dra W 
ings, the system is arranged to take care of surg 
ing caused oy operation of a pung actuated by 
the motor which is being controlled. Obviously 
the punip is not (33rating so as to cause surging 
during the tine were the pressure is dropping 
froin. Inaximurn to raininnum. In other words, 
the operation of the systern is not affected by 
starting sugges as Wii now be explained. Wher 

2,044 46 
the pressure in the pipe S 6 falls suicientiy So 
that the gendulum 50 and the Spring 33 &LEI, the 
disk in the opposite direction the Regisite dis 
tance, the nercury, in the tube 63 oridges tre 
terrinas 943 and 96. Current oW oWS tarog. 
the Wire S 350, the Wire 98, the wire SC3, aid the 
starting Wire 33 so that the notor is started. It 
is to ce noted that the thernostat 33 and the 
resistor 24 serve as an electric Snuke so is 2.É. 
3'apid vi{xation of the disk 62 due to Surging is a 
the filaid whose pressure is imposed on the dial 
phragE. Wiia inos, cause starting 22nd SEOppia ag of 
the noto" in rapid succession. Sugging in Sae 
Source of fuid pressure Wii not c2lise cui x282 at to 
stop flowing Sarough the stop Wire 32 ever, i. 
the disk 52 should be nomentarily rocked Sufi 
cientiy G oridge the terminals 36 agad 32 Since 
fe cuisert Would first have to flow.7 Excigh he 
Resistor 2.5i, the heating coil a.ound the line:Since 
sat and fo: this to ie:K he tier AGS,2; rectices 
a, greate period of Eiche (iha, the 3e3"ics offician 
iOS de O Sa'ging. While pi'ee, to exploy 
the electric Sinusoe Wiiich has beera descried it 
is apparent that some other forgin of Snuole: 
isnight be employed so that ié, would noi, 3e recess 
sary to provide the thernostat 603, he cesistor 
324, the mercury tube 2 and the Wires associated 
with these parts. R?y device has the advantage 
Of not being 22.ecially affected by axpansion and 
Contraction caused by charges ira exage:'at; re. 
(3y tightening the spring 38 soine of the eitect of 
the pieSSAYe exerted on the diaphrag), 22 is over 
corne. The provision of gotia the spring 33 and 
the pendulum 50 2.cting on the airn 33 cuts down 
the period of vibration of the disi. 62. E. Wii. 
be noted further that the device is csga'ale os 
being Ainuteiy 23ad accurately adjusted. 

claia: 
1. A circuit Contcoiling Systex cozipiising 2, 

Support IIounted for rotative in over ent, 8, 
|ality of sets of contact, enbers ca:ried Roy Sai 
Support, a source of pressure for imgarting 2 to 
and fro rotative movement to said support, , 
circuit a dagted to be closed by one of said sets, s, 
resistor in said circuit, a zeating coil in said cir 
cuit, a, ther nostat with which said coii is 3.SS 
ciated, a SWitch noir. Rally in ciosed position and 
opened by expansion of said thermostat, a, stop 
Wire and a start wire associated with a rotos; g, 
circuit including said switch and stop Wylie, azadi 
a circuit including the star, wire adapted to ke 
closed by another of said sets. 

2. A circuit controlling systern comprising 2. 
Support mounted for rotative movement, a pig 
rality of mercury switches carried by said sug. 
port, a Source of Oressure for impating a to arc. 
fro rotative AOver Inent to said support, a circuit; 
adapted to be closed by one of said switches, a 
resistor in Said circuit, a heating coil in said cir 
cuit, a thernostatic kar around which said coi 
is Wrapped, a mercury switch carried by said bar 
nornally heid in closed condition and opened 
When Said bar is flexed by the heat of said coil, 
a stop Wire and a start wire associated with a 
motor; 8 circuit including said switch, and stop 
Wire, and a circuit including another of said pl. 
rality of Switches and the start, wire. 

3. A circuit controlling system comprising a 
Source of pressure, a Switch closed by high pres 
Sure and opened by low pressure in said Source, a 
Second Switch closed by low pressure and opened 
by high pressure in said source, a circuit adapted 
to be closed by one of said switches, a resistor in 
Said circuit, a heating coil in said circuit, a 
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Eihird switch normally in closed positio 3ad 
opened by expansion of said her (Ost33, 2, stop 
wire and a start wire associated with 2, inct:03, 
25, cirgii, including Said third SWitch &nd stog 
wire and a circuit including the start wire 
adapted to be closed by the other of said press are 
operated switches. 

4. A circuit controlling Systein cornprising & 
source of pressure, a Switch closed by higa peso 
sure and opened by low pressure in Said Sorce, 8, 
second switch closed by low pressure and opeiaed 
by high pressure in said source, a circuit, adapted 

to be closed by one of said switches, 3, Sesistor in 
said circuit, a heating coil ira said. circuit, a 
herinostatic o8, 8.9 radi which said coil is 
Wrapped, 2, Kercury Switch carried by said bar 
Saoirley held in closed conditio; and operaged 
When said bar is fe:ged toy the Aeat of Said coil, a 
stop Wire and a start Wire associated with 8. Knotor, 
a circuit, includixag said rercury Switch and stop 
wire, and a circuit including the other of said 
pressure operated swiches and the start Wire, 
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