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My invention relates, generally, to systems re- embodiment of my liquid responsive system ap 
sponsive to the absence and presence of liquids, plied to a boiler; and 
and it has particular relation to such systems in Figure 4 illustrates diagrammatically still an 
which Curie point metal is the responsive other embodiment of my liquid responsive sys 
element. is tem applied to what may be either a cooling or 
My invention can be used in conjunction with heating coil. 

boilers, autoclaves, pressure and vacuum kettles, Referring to Figure 1 of the drawings, it will 
evaporators, stills, condensers, cooling and heat- be observed that the reference character 5 
ing coils, and similar devices where a check on designates a kettle the bottom portion of which 
the absence or presence of liquid is required. 10 is surrounded by a steam jacket G. For example, 
Because of its freedom from moving parts ex- this might be a kettle in which a liquid is evap 
posed to the liquids in which it may be disposed Orated to remove a desired amount of Water. The 
for operation, it is a marked improvement over steam jacket 6 may be supplied with steam 
similar Systems used heretofore. Since it can through the pipe O from a steam main through 
be made resistant to or protected from corrosive is a shut-off valve shown, generally, at 2. For 
liquids and vapors it has a wide application in accurate Control of the steam supply, a needle 
the chemical and related industries. Also it can valve 3 may be provided in the pipe. The shut 
be designed to operate under substantially all off valve. 2 is provided with an electric motor 
temperatures encountered in practice. f4 for closing it. A hand wheel 5 is provided 

Accordingly, one object of my invention is to 20 to manually open and close the valve f2. The 
provide a System responsive to the absence and manner in which the motor f4 is operated will 
presence of liquids wherein there are no moving be described in detail hereinafter. 
parts exposed to the liquids and hence eliminat- With a view to limiting the level to which a 
ing frequent safety inspections. liquid in the kettle 5 can be evaporated, a liquid 
Another object of my invention is to provide 25 level responsive system shown, generally, at 20 

a System responsive to the absence and presence is provided. The liquid level responsive system 
of liquids which will operate satisfactorily for 20 comprises a permanent horseshoe magnet 2 
long periods under both continuous and inter- with two pole extension members 22 and 23 ex 
mittent operating conditions. tending from the poles thereof. If desired, the 
Another object of my invention is to provide permanent horseshoe magnet 2 can be replaced 

a System responsive to the absence and presence by Some other shaped permanent magnet or by 
of liquid which can be readily installed in new an electromagnet. A non-magnetic plate 24 may 
or existing equipment. be inserted into the side wall of the kettle 5 with 
Other objects of my invention will, in part, be the pole extension members 22 and 23 passing 

obvious and in part appear hereinafter. 35 therethrough as shown. Electrically insulated, 
Accordingly, my invention is disclosed in the liquid and vapor-proofed, heating coils 25 are 

embodiments shown in the accompanying draw- wrapped around the pole extension members 22 
ings, and it comprises the features of construc- and 23 as shown, and connected in series circuit 
tion, combination of parts, and arrangement of relationship with the terminal leads extending 
elements which will be exemplified in the con- ) through insulating bushings 26 and 27. A mag 
structions hereinafter set forth and the scope netically operated switch shown, generally, at 
of the application of which will be indicated in 30 is disposed adjacent to the ends of the pole 
the appended claims. extension members 22 and 23 as shown. 
. For a more complete understanding of the The details of construction of the magnetic 
nature and scope of my invention, reference may control switch 30 may be varied and I shall de 
be had to the following detailed description, taken scribe one form that operates very satisfactorily. 
in conjunction with the accompanying drawings The magnetic control switch 30 comprises a glass 
in which: w container 3 with a pair of sealed in leads 32 and 

Figure 1 illustrates diagrammatically one em- 33. The inlead 33 continues as a conductor 34 to 
bodiment of my liquid responsive system applied 50 the bottom of the glass container 3, where, in . 
to a steam jacketed kettle; a suitably formed depression of the container 3, 

Figure 2 illustrates diagrammatically another there is deposited a pool of mercury 35 in which 
embodiment of my liquid responsive system ap- the conductor. 34 is at all times immersed. The 
plied to a boiler; inlead 32 is connected to a coil spring conductor 

Figure 3 illustrates diagrammatically another 55 36 which normally holds the lower contact end 



2 
3 in the pool of mercury 3S. This coil spring 
conductor 36 carries a magnetic armature 38 
which, when attracted towards the adjacent wall 
of the container 3A, causes the lower contact end 
3 to leave the mercury pool 35 and thereby break 
electrical contact with it to open the circuit be 
tWeen the inleads 32 and 33. The magnetic con 
trol Switch 38) is so positioned that the magnetic 
armature 38 is opposite the air gap 39 between 
the ends of the pole extension members 22 and 
23. 
With a view to furnishing a source of electrical 

energy for operating the notor 4 and the heat 
ing coils 25, a pair of energized conductors 40 and 
4 are provided. For example, this source may 
be the ordinary 10 volt alternating current 
Source. The terminal ends of the heating coils 
25 may be connected by the conductors (32 and 43 
to the energized conductors (36 and (3 . A switch 
44 is provided in the conductor 43 for controlling 
the energization of the heating coils 25 as de 
sired. The inlead 32 of control switch 36 can be 
connected to the energized conductor 30 by the 
conductor (35. Inlead 33 is connected by means 
of conductor (36 to one terminal of the motor C. 
The other terminal of the motor 4 is connected 
to the energized conductor by the conductor 4. 
It will be seen that the control switch 3G is in 
series circuit relationship with the motor (3. 
The pole extension members 22 and 23 are of 

Curie point metal which, when below their Curie 
point, are ferromagnetic. and, when acove it, are 
nonmagnetic. Since there is a large variety of 
Curie point metals with different Curie points or 
transition temperatures, it is possible to make a 
selection for different operating conditions as 
desired. When the heating coils 25 are ener 
gized they will heat the pole extension members 
22 and 23. However, when the pole extension 
members 22 and 23 are surrounded by liquid, the 
heat Will be transferred away to such an extent 
that they will not rise above their Curie point 
and become nonmagnetic. If however the pole 
extension members 22 and 23 are not surrounded 
by a liquid medium, but instead a gaseous me 
dium, the heat from the heating coils 25 will not 
be dissipated so rapidly and the pole extension 
members 22 and 23 will become nonmagnetic. 

It will be seen that when the pole extension 
members 22 and 23 are below their Curie point 
and therefore ferromagnetic nearly all of the 
flux from the permanent horseshoe magnet 2 
will flow across the air gap 39 between the ends 
of the pole extension members 22 and 23. The 
fiux density will then be sufficient to attract the 
magnetic armature 38 against the force of the 
coil spring conductor 36 and cause the lower Con 
tact end 3 to leave the mercury pool 35, thereby 
opening the circuit between the inleads 32 and 33. 
However, when the pole extension members 22 
and 23 are heated above their Curie point and are 
therefore nonmagnetic, the fux density in the 
air gap 39 will decrease to such an extent that 
the magnetic armature 38 will no longer be at 
tracted to an extent Sufficient to maintain the 
control switch 30 in the open position. 
In operation, assume that the kettle 5 is filled 
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jacket 6. Also, the switch 44 is closed to com 
plete the circuit through the heating coils 25. 
The liquid surrounding the heating coils 25 will 
conduct the heat away at such a rate that the 
pole extension inenbers 22 and 23 of the Curie 
point metal will not be heated above their Curie 
point and therefore the control switch 36 will be 
in the open position. After a time the liquid level 
in the kettle 5 will gradually fall partially or 
wholly below the permanent magnet 2 as illu 
trated. When this occurs, the pole extension 
members 22 and 23 will no longer be surrounded 
by liquid but they will be surrounded by the gases 
above the liuid. As the heat from the heating 
coils 25 cannot now be so rapidly dissipated, the 
pole extension members 22 and 23 will be heated 
above their Curie point and become nonmagnetic. 
When this happens the fiux density in the air gap 
39 will decrease causing the control switch 36 to 
close. Upon closing of the Control Switch 30, the 
circuit to the motor 4 will be completed. The 
motor 4 on energization operates the shut-off 
valve 2 to the closed position, thereby shutting 
of the steam supply to the steam jacket 6. The 
operator may now draw off the concentrated 
batch and refill the kettle 5. The foregoing cycie 
of operation can then be repeated. The respon 
Sive SWitches herein disclosed may optionally be 
normally open Or normally closed with appropri 
ate closed or open circuits, respectively, accord 
ingly. It is well known that before a liquid can 
go into vapor, the temperature must first be 

40 

45 

50 

60 

with a definite quantity of a liquid to be evapo 
rated to a certain degree and that the quantity is 
such that when it is evaporated down to the level 
of the permanent magnet 2, the desired quantity 
of Water will have been removed. After the batch 
has been put into the kettle 5, the shut-off valve 
2 is opened and the needle valve f3 is adjusted 
allowing steam to pass through to the steam 75 

raised to the boiling point, and then the so called 
latent heat of vaporization must be supplied to it. 
In the case of water, the latent heat of vaporiza 
tion is a very large quantity. In brief, with a 
high Specific heat to begin with, and with a large 
latent heat of vaporization required to vaporize 
the liquid after it reaches the boiling point, a 
body of liquid is capable of receiving a large 
amount of heat, and of keeping its temperature 
at no higher than the boiling point even though 
considerable amounts of heat be 'conducted to it. 

In the present case, thermal contact of the 
Curie point material with the liquid keeps said 
material from increasing its temperature above 
the boiling point of the liquid, no matter how 
much heat is supplied to the body by the electric 
heaters 25 or 84 or 00, in Figure or 3 or 4, or the 
gas heater 52 in Figure 2. The Curie point of 
the magnetic element is selected to lie above the 
boiling point of the liquid. Hence the present 
device cannot operate So long as liquid remains in 
thermal contact with the body of Curie point 
material. That means that the present device 
provides a sensitive and stable means for de 
tecting liquid level, or the presence of liquid in a 
given position, which is peculiarly reliable and 
durable. I 

if desired, my liquid level responsive system 
can be disposed entirely within the kettle 5 and 
the magnetic control switch 36 can be replaced 
by Some other type of magnetic switch. When 
entirely disposed in the kettle 5, the liquid level 
responsive system can be adjustably suspended 
so that the steam can be shut off at any desired 
level. In some cases it may be desirable to dis 
pose the liquid level responsive system in a liquid 
well fitted on the side of the kettle 5. 

Also, if desired, only one of the pole extension 
members 22 or 23 can be wrapped with a heating 
coil 25. In evaporating some liquids it may be 
necessary to make certain that they are not over 
heated. In order to take care of this require 
ment the pole extension members 22 and 23 may 
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be selected so that they will become nonmagnetic 
below this maximum allowable temperature so 
that the heat supply may be shut off even though 
the liquid is not evaporated to the desired extent. 
Such an installation will respond to either of the 
aforesaid conditions, namely, it will respond to 
dropping of the liquid level below the selected 
minimum height, or the liquid leaving the locus 
of thermal contact between the liquid and the 
element; and, second, it will respond if the liquid 
is heated to a temperature in excess of a certain 
fixed value even if the level of the liquid be above 
the selected minimum, or be in position to make 
the aforesaid thermal contact. 

It will be seen that there are many other ap 

O 

plications of my liquid level responsive system 
illustrated in Figure 1. For example, it may be 
used equally Well to operate shut-off valves in 
Steana, hot oil or gas mains. Another important 
application is its use in maintaining a definite 
liquid level. In this case the agretic control 
switch can be connected in series with the motor 
of an electric pump which supplies liquid to a tank. 
When the liquid Surrounds the heating cois 25, 
the heat, will be dissipated and the magnetic 
control SWitch Will be opened, thereby shutting 
off the notor which operates the pump. If, how 
ever, the liquid level should fall heliovii the pole 
extension members, the heat from the heating 
coils 25 will not be dissipated to the former ex 
tent and the magnetic control Switch will be 
closed thereby starting the electric notor which 
drives the pump Supplying liquid to the tank. 
The pump will continue to operate until the liquid 
again surrounds the pole extension members and 
the heat of the heating coils 25 is once more dissi 
pated allowing the magnetic control switch to 
Open and to stop the electric notor. Also, the 
permanent magnet 2 may be located in a tank at 
the lower water level point and the magnetic con 
tro Switch 30 may be connected to an alarm in 
Such nanner that, once the liquid falls below this 
lower limit, the magnetic control switch 30 will 
close, thereby causing the alarn to be sounded. 

Referring now to Figure 2 of the drawings, an 
other construction of a liquid eve responsive 
Systein shown, generally, at 5, is applied to a 
boiler shown, generally, at 5, for operation 
therewith. The boiler 5i may be heated by a gas 
burner 52 positioned at the bottom of the com 
bustion...chamber 53. The combustion chamber 

- 53 is formed by the boiler top 5 and the water 
leg 55. Gas is supplied to the bas burner 52 
through a supply line 56 containing a solenoid 
operated valve 5. Electric current for opening 
the Solenoid valve 5 is supplied thereto from a 
pair of energized conductors 58 through conduc 
tors 59 and 60. The conductor 60 contains in se 
ries circuit relation a thermostat 6 and a switch 
shown, generally, at 62. The switch 62 consists 
of a stationary contact 63 and a movable con 
tact 64. s & 
The liquid level responsive system 50 has as 

its responsive element a bar of Curie point metal 
65 extending through the water leg 55 into the 
combustion chamber 53. The bar 65 is posi 
tioned at the lowest safe operating water level of 
the boiler 5. A rod 66 is adapted to move up 
and down in a hole provided therefor in the outer 
end of the bar 65. 
lower end a permanent horseshoe magnet 67. 
An extension 68 of the rod 66 is provided as sup 
port means therefor having a diameter greater 
than that of the hole through which the rod 66 

The rod 66 carries from its 

30 

40 

5 5 

3 
a cap of insulation 69. As shown the cap 69 will 
bear against the movable contact 64 when the 
magnet 6 is attracted to the underside of the 
bar 65 and the Switch 62 will be closed thereby, 
When the magnet 6 is not attracted it will drop 
and the switch 62 will be opened. 
In normal operation the water leg 55 is filled 

with water about the bar of Curie point metal 65. 
The end of the bar 65 within the combustion 
chamber 53 is heated by the burner 52 and the 
heat is conducted therethrough to its outer end , 
under which the magnet 6 is Suspended. So 
long as the bar 65 is surrounded by water in the 
leg 55 sufficient heat will be dissipated therefrom 
So that the outer end will remain elow its Curie 
point and thus will be ferromagnetic. When the 
outer end is below its Curie point and ferronag 
netic the magnet will be attraticted to it, Sand 
the Switch 62 will be closed. If now the terro 
stat 6 is calling for heat the circuit, to the Sole 
noid valve 5 will be completed and the valve 
will be opened allowing gas to flow to the burner 
52. Now if the Water in the Water leg 55 falls 
below the bar 65 heat Will not be dissipated frcia 
it sufficiently and the outer end will rise aibove its 
Curie point and become non-imaginetic allowing 
the magnet, 67 to drop and thereby opening the 
switch 62 and shutting off the Solenoid valve 5. 
Thus it, will be impossible for gas to be supplied 
to the turner 52 unless the water in the Water 
leg 55 is at a level above that of the oar of Curie 
point netal 65. It will be understood that the 
boiler 52 might be heated by oil or coa; and the 
fiquid level responsive System 5 could be adapted 
to close the oil supply valve or stop a stoker if a. 
OW Water level should occur. 
With a view to providing a liquid level respon 

sive system in which the responsive element is 
a, body of Curie point metal, which is electrically 
heated and which will only be heated then heat 
is being Supplied to the installation to be pro 
tected, have provided the Syster illustrated in 
Figure 3 of the drawings. In this figure a, Sec 
tion of a boiler 5 may be provided which is 
heated by suitable ineans such as a gas ourner. 
Gas may be sugplied to a gas burner through the 
supply line S containing a Solenoid operated 
waive . Electric current may be supplied for 
operating the Solenoid valve it from a pair of 
energized conductors 8 through conductors 9 
and 80. The conductor 8 has in series circuit 
relation therewith a thermostat 8 and a switch 
82. A member 83 of Curie point metal is pro 
vided as the responsive element oeing disposed 
partly within and partly outside the boiler 75. 
One seetion of the member 83 is heated by an 
electric resistance coil 84 which may be supplied 
With electric energy from the energized conduc 
tors 8 and is in series circuit, relation with the 
thernostat 8. A horizontal section 85 of the 
member 83 is provided adjacent to and below the 
switch 82, beneath which a permanent magnet 
86 carried on a rod 87 is supported. The per 
manent magnet 86 operates just as the perma 
nent magnet 67, Figure 2, operates. The rod 8 
carries a member 85 of insulating material which 
is adapted to move the movable contact 89 of the 
switch 82 to the open position. 
In operation gas can be supplied to the burner 

heating the boiler 75 only when the thermostat 
8 calls for heat and thus opens the solenoid 
valve 77. The heating coil 84 also can be sup 
plied with current only when the thermostat calls 
for heat. Thus it is seen that current is supplied 

is Suspended. The extension 68 is provided with 5 to my liquid level responsive system only when 
f 
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its safety protection is desired. If when the 
thermostat 8 is calling for heat and when the 
burner is heating the boiler 75, the water level 
should drop so that the Curie point member 83 
is no longer surrounded by water, the heat sup 
plied to the Curie point member 83 by the heat 
ing coil 84 will not be dissipated sufficiently and 
the horizontal section 85 thereof will be heated 
above its Curie point and will become non 
magnetic. Upon this occurrence the permanent 
magnet 86 will no longer be attracted to the 
underside of the horizontal section 85 and it 
will drop causing the switch 82 to be opened as 
shown in the drawing. When the switch 82 is 
Opened the circuit to the solenoid valve will be 
broken and the gas supply to the gas burner will 
be shut off, preventing damage to the boiler T5 
due to low water level therein. It will thus be . . 
Seen that a very reliable and economical safety 
system is effected. 

Failure of the cooling water supply to cooling 
coils employed in various installations may easily 
result in serious damage. Thus in the case where 
large transformers are kept from overheating by 
cooling coils therein the failure of the cooling 
water supply in such instances may cause the 
destruction of the transformer. In order to pro 
vide against such and similar destruction I have 
provided a system responsive to the presence and 
absence of liquid as shown in Figure 4 of the 
drawings. A cooling coil shown, generally, at 95 
may be taken as representative of one that might 
be used in a transformer, condenser or other 
installation. In the outlet pipe 96 of the cooling 
coil 95 a pipe fitting 97 is interposed through 
which a member 98 of Curie point metal extends. 
A hole 99 in the member 98 allows cooling water 
to flow therethrough. The projection of the 
member 98 extending to the left of the pipefitting 
97 is heated by an electric heating coil OO which 
is supplied with current from a pair of energized 
conductors O. Sufficient heat is supplied by 
the heating coil 00 so that the projection of the 
member 98 extending to the right of the pipe 
fitting 97 is heated above its Curie point and 
becomes non-magnetic when cooling water is not 
flowing through the pipe fitting 97 and conduct 
ing heat away from the member 98. When 
cooling water is flowing, unless its temperature 

so absence of liquid independently of the tempera be above the safe operating limit, the member 98 
is cooled sufficiently so that the projection on 
the right is below its Curie point and is thus 
ferromagnetic. A permanent magnet O2 carried 
by an arm 03 pivoted at 04 is positioned to be 
attracted to the underside of the member 98. 
The arm 03 carries at its other end a contact 
05 adapted to close with another stationary 

contact 06 when the magnet O2 is attracted to 
the member 98. The closing of contacts is and 
06 may be arranged to complete a circuit from 

the energized conductors of to an electric oper 
ating device O7. In the case where the cooling 
coil 95 is used in connection with a transformer 
this electric operating device O might be 
adapted to operate a switch permitting the trans 
former to be put in or out of service. Thus in 
operation assume that the cooling coil 95 is dis 
posed in a transformer and that the proper sup 
ply of Cooling water is flowing thereto. In this 
condition the right hand projection of the Curie 
point member 98 will be cooled below its Curle 
point and the magnet 02 will be attracted to it 
closing the contacts 05 and 06 and thereby al 
lowing the electric operating device O to put the 

as 

supply should fail for some reason the member 
98 will become heated above its Curie point and 
become non-magnetic allowing the magnet O2 to 
drop and thus opening the circuit to the electric 
operating device 07, thereby causing the trans 
former to be taken out of service and preventing 
damage thereto. V 
The Curie point metal may be selected to re 

spond at such a value that if the liquid itself 
becomes too warm, the control circuit will be 
switched, without reference to the separate heat 
input means foo. Or the Curie point metal may 
be responsive to the combined effect of the elec 
trical heat input and the temperature of the 
cooling or condensing medium. 
The level control herein disclosed may be emi 

ployed for high level as well as for low level by 
Causing the liquid at high level to effect an 
abstraction of heat to produce a response of the 
switch. 

In the disclosure herein where the heat of 
electrict current flow is relied upon the heater 
may burn out. 
The circuit may optionally be arranged to rely 

upon the current carrying properties of the 
heater wire to maintain the system in operation. 
That is to say, the heater wire may serve as a 
fuse to shut off the current from the rest of the 
System. Alternatively, a relay in circuit with the 
heater may operate upon the current supply or 
it may control one or more circuits to take the 
system out of operation or perform any other 
Safety or emergency operation such as shutting 
down the system or a part of the same. Thus, 
for example, it may cut out the burner or the 
motor or the like. 

It will be understood that wherever permanent 
horseshoe magnets have been used they may be N 
replaced by electro-magnets and permanent mag 
nets in other shapes. - 
Since certain further changes can be made in 

the foregoing construction, and different embodi 
ments of the invention may be made without de 
parting from the scope thereof, it is intended 
that all-matter shown in the accompanying draw 
ings or described hereinbefore shall be inter. 
preted as illustrative and not in a limiting sense. 
I claim as my invention: 
l. In a system responsive to the presence and 

ture of the liquid, in combination, a responsive 
element of Curie point metal, means independent 
of said liquid for heating said responsive element 
above its Curie point to render the element non 
magnetic, a container for liquid aSSOciated with 
said element and adapted to bring liquid into 
thermal contact therewith, thermal contact of 
liquid in said container with the element Serving 
to dissipate the heat of said heater and to cool 
the element below its Curie point whereby it 
becomes magnetic, a source of flux interacting 
with said responsive element, and means external 
to the container controlled by interaction of said 
responsive element and said source of flux. 

2. In a system responsive to the presence and 
absence of liquid independently of the temper 
ature of the liquid, in combination, a responsive 
element of Curie point metal, means adapted to 
contain liquid in which the element is adapted to 
be immersed, means independent of the liquid 
for heating said responsive element above its 
Curie point when it is not sufficiently cooled by 
being immersed in said liquid, a source of flux 
interacting with said responsive element as a 

transformer in service. Now if the cooling water 75 function of its magnetic condition, and means 

  



2,296,969 S 
external to the liquid containing means, said 
last named means being controlled by the inter 
action of said source of flux and said responsive 
element. 

3. In a liquid level responsive system, in com 
bination, a source of flux, spaced apart exten 
sion means including a responsive element of 
Curie point metal extending from the opposite 
magnetic poles of said source of flux, means for 
heating said responsive element above its Curie 

liquid container adapted to contain liquid the 
level of which may fluctuate above and below a 
predetermined level, said element being subject 
to thermal contact with the liquid when the level 

level for cooling said element below tie Curie 
point whereby it becomes magnetic, and a nag 
netic switch disposed adjacent to the ends of Said 
spaced extension means away from the Opposite 
magnetic poles of said source of flux and adapted 
to be operated when said responsive element is 
Anot innersed in liquid. 

4. In a liquid level responsive Systern, in corn 
bination, a source of fiu:K, spaced apart resposa 
sive elements of Curie point Inetal extending 
from the opposite magnetic poles of Said Source 
of fux, heating elements disposed to heat Said 
spaced apart responsive elements to raise then 
above the Curie point, whereby the Said elements 
become substantially non-magnetic, a container 
for liquid, the level of which iguid varies in 
respect to a predetermined level, Said liquid 
upon attaining said predetermined level corning 
in thermal contact with said elements and cool 
ing the same below the Curie point whereby they 
become magnetic, a circuit means connecting 
said heating elements and a current Source, and 
a magnetic switch disposed adjacent to the ends 

means for immersing another-section of said 
element in liquid, and another section of Said 
element attracting said magnet when said last 
named section is at a temperature below its 

5 Curie point. 
7. In a liquid level responsive system, in con 

bination, a responsive element of Curie point 
metal, means for heating said responsive element, 
a magnet adapted to be attracted to Said respons 

10 sive element when it is ferromagnetic, said 
point to render the element non-magnetic, a switch means operated by said magnet, said ele 

ment comprising a plurality of sections, a heat 
ing coil for heating one Section of Said responsive 
element, means for in mersing another Section 

15 thereof in liquid, and another section thereof 
of the liquid rises to or above said predetermined attracting said magnet when ferromagnetic, elec 

tric current being Supplied to Said heating Coii 
only. When the liquid level responsive Syster is 
in operation. 

3. In a system responsive to the presence and 
absence of fitaic foW, in combination, a respon 
sive elenaert of CAiie point, Enetal Cornprising a 
pua:ality of sections, One Section of which is posi 
tioned in a pati of fluid foW, .33.I.S for COIll 

25 tously heating another section of said responsive 
element, magnet means adapted to be attracted 
to another Section of said "esponsive element 
The said last, nanned section is at a tenperature 
below; its Curie point, due to the presence of fluid 

30 in thermai contact, with said irst named Section, 
and switch means operated by Said Eagnetraeans. 

9. A device responsive to the presence of a 
actiy of liquid independently of the temperature 
of the liquid, comprising a foody of Curie point 

33 inaterial the Crie point, of which lies above the 
toiling point of the iguid, eating means inde 
(Cendent of the liquid in thenai conductive rela 
tio to at least a part of said kody to heat said 
toGdy when the body is out of thermal contact 

of said spaced apart responsive elements away 4 yith the liquid to a tenaperature above the Curie 
from the opposite magnetic poles of Said Source 
of magnetic flux and adapted to be operated 
when said spaced apart responsive elements are 
not cooled by Said liquid. - 

5. In a liquid level responsive syster, in cora 
bination, a permanent horseshoe magnet, Spaced 
apart responsive elements of Curie point Saleiai 
extending from the opposite magnetic poles of . 
said horseshoe magnet, a container for liquid, 
the level of which varies in respect to a prede 
termined level, said liquid upon attaining Said 
predetermined level coming in thermal contact 
with said elements and cooling the Same below 
the Curie point whereby they become magnetic, 
heating coils surrounding said responsive ele 
ments for heating them above their Curie point 
when not cooled by said liquid, circuit means for 
interconnecting said heating coils and a current 
source, and a magnetic switch disposed adjacent 
to the air gap between the ends of Said responsive 
elements having spring conductor carrying a 
magnetic armature. The spring of said conduc 
tor holding its lower contact end innersed in a 
pool of mercury when said magnetic armature 
is not sufficiently attracted by the flux in said 
air gap. 

6. In a liquid level responsive system, in Com 
bination, a responsive element of Curie point 
metal, said element comprising a plurality of 
sections, means for heating said responsive ele 
ment, a magnet adapted to be attracted to said 
responsive element when it is at a temperature : 
below its Curie point, and switch means oper 
ated by said magnet, one section of said respon 

point which will render a selected part of the 
Saine non-magnetic, and liquid containing means 

{ in which a cody of liquid inay be brought into 
Egernal contact with said body to abstract Suffi 

45 cient, heat, from the body to ring Said Selected 
part belovy the Curie poia, and to render the 
sane nagaetic, and control ineans responsive to 
the magnetic or non-magnetic condition of said 
&eiected part of the Ody. 

i0. A device sensitive to contact. With a liquid 
comprising heating means, a vessel adapted to 
contain a liquid, a body of Curie point material 
in tinermal contact with the heating means and 
adapted to be contacted with liquid when the 

55. Same occupies a predetermined position in Said 
vessel, the heating means being adapted to raise 
the temperature of the Curie point material to 
the Curie point to render the same non-magnetic 
when said material is out of thernal contact with 

60 the liquid, thermal contact of the liquid dissi 
pating the heat added by said heating means to 
the extent of cooling a selected part of the Sane 
below the Curie point and thereby rendering the 
same magnetic, and control means including an 

65 electric Switch responsive to the magnetic or 
nonmagnetic condition of said Selected part of 
the body. 

11. In combination, a permanent magnet, a 
body of Curie point material, means including a 

70 switch responsive to extension of the field of 
the magnet through the body of Curie point 
material when the same is diamagnetic, heating 
means for heating the Curie point material when 
the same is out of thermal contact with a body 

sive element being exposed to said heating means, 75 of liquid to the Curie point whereupon it becomes 
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paramagnetic, and means adapted to contain 
liquid which when in thermal contact with the 
body conducts away heat fast enough to keep . 
the body below the Curie point. 

12. Means responsive to the presence or ab 
sence of liquid in a predetermined space com 
prising in combination a body of Curie point 
material having a Curie point above the 
boiling point of the liquid, means adapted to con 
fine liquid in thermal contact with a portion of 
said body for, the purpose of limiting the tem 
perature of said portion to a value, below the 
Curie point of the material, means independent 
of the liquid for continuously adding heat to 
said body, said means being capable in the ab 
sence of heat removal by said liquid of raising 
the temperature of said body above the Curie 
point, a control element, and magnetic means 
Cooperating with said body and being movable 
when said body reaches said Curie 
operating said control element. 

13. In combination, a body of Curie point 
material, means for adding heat to said body to 
raise it to its Curie point, means for providing 
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liquid contact with said body which liquid is 
adapted to carry heat away from said body SO 
long as the liquid is in thermal contact with the 
body to keep said body below the Curie point, a 
source of magnetic flux interacting with said 
body in one manner when the body is below its 
Curie point, and in a different manner when the 
body is at or above the Curie point, and means 
controlled by the interaction of said body and 

O 
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point, for 20 

said source of flux. 
14. In combination, a vessel in which liquid is , . 

adapted to be contained above a certain level, a 
body of Curie point material in thermal contact 
with liquid above said level, the Curie point of 
said material being above the boiling point of 
said liquid, heating means in thermal conductive 
relation to said body, for supplying heat to the , 
body at a rate faster than said body can dissipate 
the same in the absence of thermal contact with. . 
said liquid, a source of magnetic flux interacting . 
with said body, and means controlled by inter 
action of said body and said source of flux. 
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