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7 Claims. (C1.158-28). 
This invention relates to improvements in elec 

tric controls: adaptable for controlling...the oper 
ation of an electrically operated fluid fuel burner 
mechanism, although it. may be used for other 
purposes, and more particularly, to an electric 
switching, mechanism responsive-to-radiant en 
ergy emanating from rays, of visible light. 

During the past twenty years or more...since 
the introduction of fluid fuel-and-particularly, 
oil, gas or powdered coal. as a fuel for heating 10 
houses, hotels, office and other buildings, the 
burners for such fuel. have been developed to 
such an extent as to-substantially supersede the 
demand...for coal-furnaces: wherever electricity is 
available. It was recognized early in this indus- 15 
try that the burner mechanisms, must be auto 
matic-in operation, and so controlled...as to fur 
nish-fuel when heat was desired and to shut off 
the delivery of fuel when the demand for heat 

same time, to provide. safety, means to cut off 
the supply of fuel upon an abnormal occurrence, 
such as initial failure of the fuel to ignite, or 
failure of combustion during normal-operation. 
The popular demand for such heating systems 25 opmerit of light re 

has been enhanced by the developments of the 
fluid-fuel burner manufacturers in reducing the 
cost of the burner mechanism. to be within the . 
reach of the general. public. The reduction of 
cost, was a mechanical problem to the burner 30 tions for patent, and include 
manufacturers, but, as, ther: burner mechanisms were operated by electricity, the problem of au 
tomatic safety, control was an electrical prob 
lem. A control industry, grew up: separate and 
distinct from the burner manufacturers...which 35 trode immersed at its enti in the con 
encountered a much more difficult problem. So 
that today while the fluid-fuel burners are ad 
vertised by a large. number of the mail order 
houses, the controls for the burners are compli 

to so construct this improved safety, control 
mechanism that it will operate in response to the presence or absence of visible light emanating 
from the burner flamethereby avoiding the use 
of thermostatic metal being subjected to the.heat 
of combustion. When delivered as a part of the 
burner mechanism, it is only necessary to con 
nect the improved safety control in circuit with 
the other controls of the system, 
iiiga, room thermostat för...con 
mal operation of the burner and . . . . . . . . . . 
circuit to the burner motor, thereby avoiding the 
necessity of employing highly trained electricians 

was satisfied as a normal operation, and at the 20 to adjust and install the heating system. This . 
improved control not only reduces the size of 
the safety unit, but reduces: the number of 
switches.nown iry to safety controls. - 
This invention is a conti inuation of the devel 

insive switches disclosed in this applicant's prior patents, No. 2,159,392, May 
23, 1939; No. 2,149,853, Mar 6.21:49,853. March 7, 1939; and No. 
2,162,098, June 13, 19 
with the filing dates of 9, listed in accordance 

- - - f the respective applica 

and uses of the switches so disc 
ditional advantage thereoveri - ir 
rangement within the single bulb or sealed con 
tainer of the fluid connector' having one elec. 
and mechanism: for normally maintaining; the 
other electrode: in locked engagement, with the 
connector, whereby flame failure-at-anytime re 
leases said electrodes to): open the circuit theres 

cated, costly, and require, especially trained-per- 40 through. This inventions also: provides a manuel 
sonnel to install. them in connections with the 
burner. The accepted type of...safety, controls 
of this character:is usually responsive to the pres 
ence or absence-of-the-heat of combustion within. 

ally controlled circuit, or other meansi' for reas 
setting the switchi. This;application is a:division 
of this applicant's coepending applicationi Serial 
No. 324;795; filed March 19, i940: which became 

the heater or furnace, and usually requires... a 45 Patent No. 2,318,698, May 11, 1943. . . 
member of thermostatic metal mounted in the 
stack leading from the heater to the chimney 
or in a position; otherwise adjacent to the com 
bustion chamber disassociated with: the burner. 

With these and other objects in view: reference 
is: maide; to the accompanying, sheets of, drawings 
which: illustrates spreferred embodiments of this 
inventions. With the understanding that minor. 

mechanism and is in-addition-to-the-room, ther- 60 changes may be made without-departing from the mostat for controlling the-normal-operation. 
It is an object. of this invention to provide a 

safety control for aa electrically, operated and . 
controlled fluid fuel, burner, mechanism which 
will provide the safety mechanism within a small SS erating parts inside elevation. 

scope.thereof... . . . . . 
In the drawings: . . . . . . . . . 
Figure is a view, in-vertical section of one form of this...improved switch showing the op 

  

  

  



Figure 2 is a view partly in section, taken on 
the line 2-2, Figure 1, looking in the direction 
of the arrows. 

Figure 3 is a view partly in section, taken on 
the line 3-3, Figure 1, looking in the direction 
of the arrows. 

Figure 4 is a detail view of the operating parts 
shown in Figure 3, modified to illustrate the use 
of solid metal-contacts in place of the fluid con 
nector or mercury, showing the contact members 
in the released open circuit position. 

Figure 5 is a Wiring diagram illustrating the - 
application of this improved switch, shown in 
Figures 1 to 3, to a control circuit of an automatic 
fluid fuel burner. 

Figure 6 is a detail view partly in elevation and 
partly in section of a switch re-set mechanism, 
comprising a form of push button switch incor 
porated in the control System, as disclosed in 
Figure 5. 

Figure 7 is a view similar to Figure 1 of a modi 
fied form of this invention. 

Figure 8 is a view similar to Figure 3 of another 
modified form of this invention, including an 
automatic magnetic re-set device. 

Figure 9 is a view partly in section, taken on 
the line 9-9, Figure 8. 

Figure 10 is a modified wiring diagram similar 
to that disclosed in Figure 5 and wherein the 
improved switch is mounted upon the air pipe of 
the burner and a modified form of manually 
operated magnetic re-set device is employed. 
In carrying out the present invention it is 

preferable to enclose the moving parts of this 
safety control in a spherical transparent bulb or 
casing , similar to that disclosed in Figure 8 of 
the applicant's prior Patent No. 2,162,098, June 
13, 1939. The bulb f is preferably of glass pro 
vided with a radial extension through which the 
leading in wires 2, 3 and 4 are sealed and the 
bulb diametrically opposite the seal is provided 
with a radial well 5 for containing mercury or 
other fluid electrical connecting material 6. 
Since the circuit is made and broken through the 
mercury connector the switching mechanism is 
of the mercury tube switch type and therefore the 
casing is evacuated and the air is replaced by an 
inert gas. The conductivity of such gas affects 
the operating characteristics of the device and it 
has been found that the use of argon permits a 
smaller size bulb to be used. As shown in Figures 
1, 2 and 3, the leading in wires 2, 3 and 4 extend 
beyond the end of the seal and the projecting 
ends of leads 2 and 3 are adapted to be con 
nected to the conductors of the circuit to be con 
trolled by the safety Switch mechanism, while 
the projecting end of lead. 4 is adapted to be 
connected to the conductor of the circuit for 
manually resetting the Switching mechanism. 
The leading in wire 2 upon the interior of the 
bulb f is connected to an electrode 7 which in 
cludes intermediate its length a coil 8 of resist 
ance wire arranged concentric with the horizontal 
axis of the bulb and the end 9 of the electrode 
is extended in a vertical position to approxi 
mately the bottom of the well 5 so that its lower 
end will be immersed in the mercury 6. When the 
circuit is completed and the current flows through 
the resistance coil 8 the coil will become heated. 
The leading in Wire 3 upon the interior of the 

bulb f is connected to an electrode O which 
terminates in an extension f, the free end of 
which is adapted to enter and engage the mercury 
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2,871,455 
normally urged out of engagement with the mer 
cury 6, as hereinafter described. 
The electrode 7 supports a member 2, prefer 

ably by a bracket of insulating material or glass 
bead 3 mounting a Spring latch 4 terminating 
in a glass bead or cylinder of insulating material 
5 normally urged in the direction of the rotat 

able extension f f of the electrode 0 to ride over 
and hold the extension when rotated to en 
gage the mercury 6, as shown in Figure 2. The 
electrode 7 also supports a coil 6 of bi-metallic 
metal within the heating coil 8 by a bracket 1 
secured to the outer free end of the coil 6, as 
shown in Figures 1 and 3. The inner end of the 
coil 6 is secured to the end of a shaft f8 and 
supports the shaft in a horizontal plane. The 
other end of the shaft f8 is secured to the inner 
end of another coil 9 of bi-metallic metal, which 
responds oppositely and moves in an opposite 
direction to coil 6. The outer end of coil 9 
carries a latch release 20 normally touching the 
latch 4 when the circuit to the leads 2 and 3 is 
closed and the electrode extension f is immersed 
in the mercury. When the circuit is closed 
through the leading in Wires 2 and 3, as by the 
room thermostat as hereinafter described, the 
relation of the resistance Wire coil 8 and the 
thermal coil 6 enclosed thereby is such that the 
predetermined time allowed for the ignition of 
the burner flame may lapse before the coil 6 
responds to the heat of the coil 8 to rotate the 
shaft f8 sufficiently to cause the latch release 
20 to trip the latch f4 to release the terminal ex 
tension to be moved out of engagement with 
the mercury 6 and open the circuit through the 
safety switch bulb . 

In accordance with this invention the safety 
control bulb is so located that in the event the 
ignition of the combustible mixture of the burner 
takes place Within the predetermined time, the 
flame of the burning fuel will fall upon the 
bulb f. As disclosed in this applicant's prior 
Patent No. 2,162,098, June 13, 1939, the bulb is 
provided with a reflector a to concentrate the 
rays of light from the burner fame upon the 
thermostatic coil 9, as shown in Figure 1, to 
increase its temperature and cause its response 
thereto to counteract the effect of the rotation of 
the shaft f8 imparted by the coil 6 and cause 
the latch release 20 to remain in neutral posi 
tion. Likewise the thermal coils 6 and 9 will 
compensate for changes in ambient temperature 
to prevent the latch 4 being abnormally released. 
This invention also contemplates a means for 

resetting the switch mechanism within the bulb 
when the latch 4 has been released by initial 

failure of the combustible mixture to ignite and 
provide a burner flame or upon failure of the 
combustible mixture during normal operation. 
A preferred form of this re-setting mechanism 
is illustrated in Figures 1, 2 and 3. As shown 
in Figures 2 and 3, the electrode 24, attached 
to the end of the leading in wire 4 within the 
bulb , is arranged to extend in parallel and 
spaced apart relation to the electrode 0 so that 
the lower ends may support between them a 
cup-shaped shell 22 of refractory material. A 
coil 23 of resistance wire is wound about the 
shell, embedded in the walls of the shell or ar 
ranged upon the inner walls of the shell, as may 
be desired, and is shown in dotted lines in Figure 
1 as embedded within the walls of the shell. 
The opposite ends of the coil 23 are connected 
to the lower ends of the electrodes to and 2 
so that when the circuit is... open through the 
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mercury connector. 6, the closing of a circuit. 
between leading in wires 3 and 4.exterior of the: 
bulb. will cause.the current to pass through. 
the coil 23 of resistance wire to producer. heat, 
within the cup-shaped shell 22. A coil of bir, 
metallic: metal 24, is supported concentrically. 
within the cup-shaped shell 22, by a bracket, 25. 
secured at its upper end to the electrode: 0, as 
shown in. Figures 1 and 2, and secured to... the 
outer end of the coil 24, at its lower end. The 10 
inner end of the coil, 24, is secured to a, shafts. 
26. and holds the shaft in a horizontal position, 
A bi-metallic coil. 27.mounting...the extension. . 
of the electrode 0, at its outer free, endis secured, 
at its inner, end to the opposite end of the shaft. 15. 
26. The coils. 27. and 24 respond oppositely to, 
changes in ambient temperature so that no move: 
ment of the extension f-- will take place upon 
changes in ambient temperature. When the ext: 
tension. ff. is out of engagement with the mer- 20. 
cury, the closing, of the circuit through.leading: 
in wires 3 and 4 will heat the coil of resistance 
wire 23 and the heat will be transmitted to the 
bi-metallic coil. 24 within the cup-shaped, shell 
22, and in response...thereto will rotate...the shaft 
26s and coil 27 to move the extension...i.d. to cause: 
its end to enter, and be submerged within the: 
mercury 6. The extension. f. is provided with a 
shoulder 28, which will allow the insulated end. 
5 of the latch 4 to engage the shoulder. 28. 
and hold the extension. ff of the electrode, fo 
immersed in the mercury to establish the circuit 
through leading in wires. 2 and 3 within the, 
bulb. . . 

After the latch 4 locks the extension, fin. 
the closed position and current passes through 
the leading in wires 2 and 3, the current through. 
the heating. coil 23, is short-circuited, and the 
cooling. of the coil 24 places coil, 27 under suf 
ficient tension to snap the extension. , when 
released, to open the circuit through the mer 
cury 6. . . . . . . 
A modification of this form of switch mecha 

nism is illustrated in Figure. 4 in which the cir 
cuit is closed through metal contacts 29 and 30. 
carried by the extremities of the portion 9 of the. 
electrode 7 and the extension it of the electrode, 
O. In this figure the parts... are illustrated in. 

the position assumed after the latch 4 has been. 
moved by the latch release 20 to ride out of 
engagement with the shoulder 28 of the electrode 
extension so that the coil 27 has separated. 
the contacts 29 and 30. In this position the latch. 
4 is held inoperative by the insulating cylinder 
5, engaging the portion of the extension, liber. 
low the shoulder 28, as shown. . . . . . . . . 
To illustrate a preferred, means...for operating, 

the re-setting mechanism; Figure, 5. shows a 
schematic diagram of a typical installation of a 
commercial fluid fuel burning system and a Wir 
ing diagram thereof, in which Findicates, the 
combustion chamber of a heater... or furnace to 
which is installed an electrically. Operated oil. 
burner B the operation of which is controlled by: 
room, thermostat T. All commercial oil burners: 
include a recognized means for-igniting, the fuel. 
One of the wires of the commercial electric cur 
rent.L. is connected to the binding post;3f. : The 
current passes from there through a motor SWitch: 
MS; preferably a mercury tube Switch, and from 
there through, binding post 32, through Wire:33. 
to one side of the motor of the burner B. The 
other side of the motor is connected by the Wire 
3 to the binding post, 35 and from thence to the: 
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motor-switch. MS, is preferably controlled by a 
room-thermostat through a repulsion relay, which 
is a commercial product such as shown: in this, 
applicant's prior Patent No. 2,024,697, December 
17, 1935. One end of the stationary primary coil. 
PC.is.connected to binding post 3 f and the other 
end to, the binding post. 36. One end of the wind 
ings of the secondary coil SC is connected to the: 
binding post. 37 and the other end to the binding 
post. 38. The binding; post 3 is connected by: 
the wire. 39 to the leading in wire. 3 of the safety. 
switchbulb f. The leading in wire 2 of the safety. 
switch bulb f is connected by the wire 40-to: a 
binding post. 4, which in turn is connected by, 
the wire 42,to-one side, of the-room thermostat.T., 
the other side of which is connected by wire 43 
to-the-binding, post 38-so, that when the circuit 
is normally closed through the fluid connector. 6. 
within the safety bulb.f, as hereinabove de 
scribed, the circuit through the secondary coil SC 
will be controlled by the room thermostat T. The 
motor. switch-MS is mounted on- an arm pivoted 
to the vertical core. WC at the side opposite the 
movable secondary coil of the relay R, which is, 
secured to the other end of the arm and so ar 
ranged that when the, secondary coil is. de 
energized it will tilt the mercury tube motor 
switch MS into the open-position. When the cir 
cuit through the secondary coil. SC, is closed by 
the room thermostat it is repelled and will tilt the 
motor switch into closed position, as shown in 
dotted lines, to close: the circuit to the motor. If 
combustion fails either initially or during normal 
operation the burner flame becomes: extinguished 
and the safety switch mechanism within the bulb. 
k will open the secondary circuit, if closed by the 
room thermostat, through the mercury 6, and 
cause the secondary coil to fall and open the 
motor switch. In order to re-set the safety switch. 
mechanism within the bulb it is preferable to: 
mount a manually operable Switch actuator upon: 
the casing. 44 which covers the commercial relay 
R. and is shown in the detailed view in Figure. 6. 

4. 
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An arm 45 is mounted at the pivotal point of the 
arm carrying the secondary coil. SC and motor 
switch MS to extend upwardly above the core of 
the relay R, the free end of which will be moved, 
from the position shown in full lines in Figure. 5 
when the relay is de-energized to open the motor 
switch to the position shown. in dotted lines in 
Figure 5 when the relay has been energized to. 
close the motor switch. This arm mounts a bind 
ing post and contact 46 adjacent its free end, as, 
shown in Figure 6. This binding...post.and con 
tact is connected; by wire. 47 to binding. post 48. 
and from thence by wire 49 to the leading in wire. 
4 of the safety switch bulb i. A contact. 50 is 
mounted upon a binding post 5 to be engaged by 
the contact 46 when the arm 45 is in the position 

80. 

(55. 

70 

shown in dotted lines in Figure 6 and the relay 
R is de-energized and the motor switch MS-open. 
The contacts. 46 and 50 are normally held in 
spaced apart.relation by constructing the arm 45 
of resilient material. The binding post 5 is con 
nected by the wire, 52 to the binding post. 4. The 
manual re-set actuator includes a spring-pressed. . 
plunger 53 including a reciprocating pin. 54. So, 
located that when the arm. 45 is in position, with 
the contacts 46 and 50 in alignment the manual 
depression of the plunger 53 will, cause the end 
of the pin 54 to engage the upper free end of 
the arm 45 and move the contact 46 into engage, 

other wire IL of the commercial currenti. The 75. 

ment, with the contact. 50 and thereby complete 
the circuit, from the contact. 46 through wires. 
47, 49, leading in wire 4, through; electrode: 21, 
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heating coil 23, electrode 0, leading in wire 3, 
wire 39 and through the Secondary coil of the 
relay to binding post 38 and from thence through 
wire 43, room thermostat when closed, wire 42 
to binding post 4, and to contact 5). In order 
to maintain this circuit closed a sufficient length 

5 

of time for the heating coil 23 to return the ex 
tension f l of electrode 0 into engagement with 
the mercury 6 a pivoted latch 55 is provided hav 
ing a hooked end adapted to ride over the free 
end of the arm 45 as it is bringing contact 46 
into engagement with contact 50 and to hold it 
with the contacts in engagement until the move 
ment of the secondary coil SC carries the end 
of the arm 45 out of engagement with the latch 
55. It is necessary that the resistance of the 
heating coil 23 is such that although the sec 
ondary circuit is closed therethrough, Sufficient 
current will not pass through the secondary coil 
to repel it. As the latch 4 would not release the 
extension f of the electrode () to open the circuit 
within the safety Switch bulb unless there was 
a flame failure, the secondary circuit would be 
closed through the room thermostat so that as 
Soon as the coil of resistance Wire 23 produced 
sufficient heat to return the extension into 
contact with the mercury to close the normal 
circuit through the room thermostat, Safety 
switch mechanism within the bulb , and Sec 
ondary coil SC, the coil SC will be repelled by 
the full secondary current to move contact 46 
out of engagement with contact 5. AS Soon as 
the secondary coil has been repelled the free end 
of the arm 45 Will be released from the latch 55 
and thereafter when the secondary coil is de 
energized by the opening of the room thermostat 
the end of the arm 45 will return with the con 

... tacts 46 and 50 in spaced apart alignment with 
each other and the free end of the arm 45 will be 
aligned with but spaced apart from the end of 
the latch 55. 
The manual re-set mechanism just described is 

such that a momentary depression of the push 
button 53 is all that is required to set the mech 
anism in operation because as soon as the rod 
or shaft 54 closes the circuit, the latch 55 holds 
the contacts 46 and 59 in engagement until the 
repulsion of the coil. SC moves the arm 45 out 
of engagement therewith. Should the push but 
ton 53 fail to return after being depressed, the 
next time the secondary circuit is opened the edge 
of the arm 45 will engage the rod 54 as the coil 
SC falls and will prevent the contacts 46 and 50 
being aligned with each other and render the re 
set mechanism inoperative until the push button 
53 is released to return it to its normal position. 
Figure 7 illustrates a modification of the safety 

switch mechanism shown in Figures 1, 2 and 3 
wherein it is possible to dispense with the coil of 
resistance wire 8 connected in the electrode 7. 
In this form the electrode is connected by a 
bracket 56 directly to the outer free end of the 
thermal coil 6 and the portion 9 of the electrode 
entering the mercury 6 and submerged therein 

is supported by a bracket of insulation or glass 
bead 57 upon the electrode and the latch release 
20 is connected by wire 58 to the portion 9 of the 
electrode 7. By so constructing the parts when 
the circuit is normally closed through the ner 
cury 6 and the room thernostat closes the cir 
cuit through the leading in wires 2 and 3, the 
current passes through electrode , thermal coil 

6, shaft f8, thermal coil 9, latch release 20 
and wire 58 to the portion 9 of the electrode 7. 
In this case the thermal coils, 6 and 9 are 
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so constructed that they respond alike to changes 
in ambient temperature, but differ in electric re 
sistance whereby the passage of an electric cur 
rent through both will cause coil 6 to deform 
more rapidly than coil 9, as disclosed in this 
applicant's prior Patent No. 2,149,853, March 7, 
1939, but the reflected rays of light from the flame 
concentrating upon coil 9 will cause coil f 9 to 
deform at the same rate but in the opposite direc 
tion to the coil 6 so that the movement of the 
two coils balance each other. 
Another modification is shown in Figures 8 and 

9 whereby the re-setting mechanism may be con 
structed to dispense with the leading in wire 4, 
electrode 2, heating coil 23, thermal coil 24, and 
shaft 26, as well as the circuit opened and closed 
manually through contacts 46 and 50, shown in 
Figures 5 and 6. In this form the inner end of 
the coil spring f 27 is carried by the lower end of 
the electrode 0 and the shoulder portion 28 of 
the extension f f is provided with an extension 59 
of magnetic material. The free end of this ex 
tension or armature 59 is formed to follow the 
general contour of the wall of the bulb and be 
adjacent thereto when the electrode extension f f 
is in engagement with the mercury 6. When the 
latch 4 has released the extension to open 
the circuit by being moved out of the mercury 
6, the position assumed by the armature 59 is 
shown in dotted lines in Figure 8. 
One means for re-setting the switching means 

so constructed is to provide a fixed magnet 60 
mounted on the free end of a fixed Spring 6 so 
mounted that the magnet will be normally held 
a sufficient distance from the bulb so that 
the magnetic field of the magnet will not attract 
the armature 59 when the circuit through the 
mercury 6 is open. The free end of the spring 
6 may be readily advanced to move the magnet 
60 to bring the armature 59 within its magnetic 
field to return the extension to its latched 
closed position. 
Another means to re-set the switch mechanism 

of this type is by the use of an electro-magnet 
which will allow the re-setting of the switch 
mechanism to be actuated at a point remote from 
the burner mechanism. Such a means is shown 
in Figure 10 in a schematic diagram of a heating 
system and wiring diagram including another 
form Of installation. 

In Figure to the furnace or heater F is pro 
vided with an electrically operated oil burner B 
controlled by a room thermostat through a 
repulsion relay R and safety switch bulb of 
the type shown in Figures 8 and 9. An electro 
magnetic means is employed to re-set the switch 
ing mechanism with the bulb f by arranging an 
electro-magnet EM adjacent the wall of the bulb 
aligned with the armature 59 of the re-set mech 

anism. The electric current for energizing the 
electro-magnet EM is preferably derived from the 
commercial source by interposing in the wire L. 
a manually operable switch which normally com 
pletes the circuit from the source through wire L. 
to binding post 3 connected to the motor switch 
MS and primary coil PC of the repulsion relay R. 
This switch preferably includes a manually de 
pressible plunger P having a bridge 62 normally 
held in engagement with Spaced apart contacts 
63 and connected to the wire L to complete the 
circuit during normal operations of the system 
and corresponding contacts 64 Spaced apart from 
each other and from contacts 63 adapted to be 
engaged by the bridge 62 when the plunger P is 
depressed. One of the contacts 64 is connected 
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by wire 65 to binding post 66 to connect it to wire 
L, on the side adjacent the source. The other 
is connected by wire 67 to the coil of the electro 
magnet EMI, the other end of which is -connected 
by wire 68 to the binding post 69 to connect it 
to the commercial wire L.L., When the latch 4 
has been actuated to open the circuit through the 
tmercury 6 in the bulb i? by failure of combus 
stion, and the operation of the burner mechanism 
'ceases, the safety switch mechanism within the 
bib may be re-set by manually depressing the 
pltiger P'to cause the bridge 62 to connect the 
“contacts 64, as shown in dotted lines in Figure 10. 
A circuit from wire is then established through 
the electro-magnet EM to wire IL to energize 
'the electro-magnet EMI which in turn attracts the 
arnature 59 to immerse the end of electrode ex 
tension in the mercury, 6 and allow the latch 

to maintain the circuit through the mercury 
-6 by riding over the shoulder 28. Releasing the 
plunger P causes the commercial eircuit to be 
again closed through bridge. 62 and contacts E63 
to the binding post 3... In the event that the . 
plunger P fails to return to its normal position 
after manual operation, the circuit to the relay 
'R. and motor Switch MS will remain open and the 
burner mechanism will not be able to operate 
while the electro-magnet remains energized. 

in the form shown in Figure 10 the safety 
Switch bulb is mounted in a housing Hitorming 
-a part of the air pipe of the burner B in such 
a manner that the rays of light emanating from 
theiburning fuel willienter the open end of the air 
pipe and fall upon the reflector a of the bulb l. 

it can readily be understood that in a Switch 
-Constructed in accordance With the above de 
-Scription the coil responsive to electrically gen 
-ecated heat and the coil responsive to light rays 
maybe.so co-ordinated at the factory that in re 
Sponse to their respective sources of heat the 
imovement of one normally neutralizes the move. 
ment of the other. Any appreciable variation in 
-the current value in the electrically heated sele 
inent Will. Vary the heating of that element and 
the movement thereof so that the movement of 
the other element responsive to light will fail to 
provide the compensating movement necessary to . 
maintain the circuit closed during normal opera 
tion. 
When this switch is used as a safety control in 

a fluid fuel burner system it is desirable that 
the operation of the Safety switch be uniform ir 
respective of variations in line voltage within at 
least 25% above or below the normal voltage. In 
the installation illustrated in Figures 5 and 10 
the relay controlling the operation of the motor 
switch may be arranged to provide a constant 
Current in the secondary throughout the opera 
tive Woltage range in the line, and as the elec 
trically heated element of the switch is connected 
in secondary circuit the current will be constant. 
If it is not desirable to utilize the relay itself to 
regulate the current or another type relay is em 
ployed, a ballast in the form of electrical resist 
ance may be interposed in the circuit of the elec 
trically heated Switch element as shown in Fig 
lure 10. It is preferable to use nickel wire for 
the ballast as it possesses the characteristic of in 
creasing its resistance as its temperature in 
creases and may serve to regulate the current 
passing through the safety switch, or any other 
well-known resistance may be used to allow more 
current to flow through the safety switch as the 
normal voltage decreases during a fluctuation, Or 
vice versa. If resistance wire is employed in the 

5 
form of a coil it maybe attached as an integral 
part of the switch structure at the factory to 
eliminate any possible omission of the ballast 
When the Switch is installed. 

's From the drawings and descriptions of the vari 
ous forms of switches disclosed herein, it is ap 
parent that these switches may be employed as 
Control devices depending upon the existence of 
light upon which the Switch is focused to main 
tain the switch in closed circuit position while 
the circuit to the 'switch is-closed, whereby when 
the source of light is removed, the continued pas 
sage of the circuit through the Switch will open 
it. It is also seen that the switch contains ad 
ditional mechanism, which may be actuated from 
a point exterior of the switch, to reclose the 
"switch circuit and that the switch mechanism is 
tunaffected by changes in ambient temperature. 

It is also to be noted that the normal posi 

O 
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20 tion of the switch is in closed position, whereby 
the operating parts are in effect, braced and sta 
bilized by each other to render the structure ca 
pable of withstanding the jars and rough han 
dling, to which it might be subjected, without 
distortion and disarrangement of the parts. This 
arrangement is particularly advantageous when 
the parts are necessarily constructed. Of thir; and 
light weight materials in order to control and be 
responsive to 'Small current Such as "may exist in 

30 the low Woltage circuit disclosed in Figure 5. . . . 
It is also to be noted that the movable elec 

itrode does not just engage the surface but is 
immersed in the body of mercury 6 contained in 
the well. This arrangement permits the Switch 

35 to be tilted considerably in various directions from 
the vertical without displacing the mercury in 
the well sufficiently to prevent contact there 
with by the movable electrode. . . . . . . 

This particular switch construction is espe 
to cially advantageous for use in connection with 

electrically operated and controlled fluid fuel 
burners in railway locomotives or in any other 
place where there is a considerable vibration and 
pitching or rolling motion, such as occurs with 

45 renarine apparatus. ' " . . . . 

'What claim is: . . . . . . . . 

1. Eri an electrically operated, and controlled 
fluid fuel burner heating system including a 
burner motor, a circuit therefor, an electrically 
actuated motor switch in the burner circuit, ac 
tuating mechanism including a controlling circuit 
for the electrically actuated motor Switch, a Safe 
ty switch responsive to the light of the burner 
flame in the controlling circuit, said safety switch 
including a thermally actuated mechanism nor 
mally maintaining a closed circuit through the 
switch and operating, upon the closure of the 
controlling circuit, to open said circuit upon 
initial or subsequent failure of the burner flame, 
but upon establishment of the burner flame to 
continue to maintain said closed circuit and a re 
mote-controlled mechanism cooperating with Said 
thermal mechanism and associated with the mo 
tor switch actuating mechanism to be operable 
to reset the safety switch when the motor Switch 
circuit is open. 

2. In an electrically operated and controlled 
fluid fuel burner heating system including a 
burner motor, a circuit therefor, an electrically 
actuated motor switch in the burner circuit actu 
atting mechanism including, a controlling circuit 
for the electrically actuated motor switch, a Safe 
ty switch responsive to the light of the burner 
flame in the controlling circuit, said safety switch 
including a thermally actuated mechanism nor 
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mally maintaining a closed circuit through the 
Switch and operating, upon the closure of the 
controlling circuit, to open said circuit upon 
initial or subsequent failure of the burner flame, 
but upon establishment of the burner fame to 
continue to maintain said closed circuit and 
wherein the safety switch thermal mechanism is 
electrically responsive to reset the Switch to its 
normal closed position after it has been opened, 
a remote controlled mechanism for electrically 
energizing said thermal mechanism to reset the 
switch and associated with the motor switch actu 
atting mechanism to be operable when the motor 
switch is open and inoperable when the motor 
Switch is closed. 

3. The structure of claim 1 wherein Said re 
mote controlled mechanism includes a plunger 
operated switch to close a circuit through the 
last named thermal mechanism. 

4. In an electrically operated and controlled 
fluid fuel burner heating System including a 
burner motor, a circuit therefor, an electrically 
actuated motor switch in the burner circuit, ac 
tuating mechanism including a controlling circuit 
for the electrically actuated motor switch, a safe 
ty switch responsive to the light of the burner 
fame in the controlling circuit, said Safety switch 
including a thermally actuated mechanism nor 
mally maintaining a circuit closed through the 
switch and operating, upon the closure of the 
controlling circuit, to effect the opening of Said 
circuit upon initial or subsequent failure of the 
burner flame, but upon establishment of the 
burner fame to continue to maintain said cir 
cuit closed, said safety switch thermally actuated 
mechanism including an electrically actuated re 
set member to reset the Switch to its normal 
closed position after it has been opend, a remote 
controlled mechanism for energizing Said reset 
member and associated with the operation of the 
motor switch actuating mechanism to allow en 
ergization of the reset member upon Opening the 
motor switch. 

5. The structure of claim 4, wherein the actu 
ated reset member includes an armature, an elec 
tro-magnet to cooperate therewith, said electro 
magnet being in a circuit controlled by Said re 
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mote control mechanism, the latter being a man 
ually operated switch adapted in one position to 
close a circuit to the electro-magnet and in an 
other the circuit to the motor switch mecha 
S. 
6. The structure of claim 4, wherein the ther 

mally actuated mechanism is contained within 
an enclosed transparent bulb, a body of mercury 
therein, two electrodes one of which is normally 
movable and adapted to enter into and be with 
drawn from the mercury to close and Open the 
circuit therethrough, resilient means normally 
withdrawing the movable electrode from the mer 
cury to open the switch, electrical means for ac 
tuating the movable electrode to enter into the 
mercury to close the switch, a releasable latch for 
engaging and holding the movable electrode 
When the switch is closed, a latch release 
for operating the latch to release, the mov 
able electrode, a thermally actuated mecha 
nism for operating the latch release, Said mecha 
nism being responsive to two sources of heat 
which, when both prevail, render said mechanism 
inoperative, one of said sources being the light 
of the burner fame and the other the resistance 
of a part of the switch to the passage of Current 
therethrough, the latter, upon failure of the 
burner flame, acting to operate the mechanism to 
cause the releasable means to release the movable 
electrode to open the switch. 

7. The structure of claim 4, wherein the elec 
trically actuated reset member comprises an ann 
bient temperature compensated thermal reset 
actuator interposed in the switch structure to 

5 place a movable portion thereof in closed or open 
circuit position, an electric heater therefor en 
ergized through the remote controlled mecha 
nism, said thermal reset actuator when heated es 
tablishing a closed switch circuit and When cold 
an open circuit and wherein the thermally actu 
ated mechanism, in normally maintaining the 
circuit closed through the switch, effects the same 
by opposing the action of the thermal reset actua 
tor to open the switch circuit when cold, after the 
closure thereof. 
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