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5 Cairns. 
My invention pertains to time delay safety de 

vices and more particularly to safety control de 
vices for oil burner Systems. 

It is an object of my invention to provide a 
safety control device comprising an iron struc 
ture and means for heating the same by the 
hysteresis and eddy current losses induced there 
in by an alternating magnetic field set up by an 
initiated operation for actuating a thermally as 
sociated thermostatic device, a predetermined 
time thereafter and having means for opposing 
and neutralizing the magnetic field in response 
to a succeeding operation whereby the operation 
of the thermostatic device is avoided. 

It is a further object of my invention to provide 
a time delay safety control device comprising a 
thermostatic switch heated by an electromag 
netic solenoid comprising an iron core slidably 
disposed therein whereby the time characteristics 
and the impedance of the device in the con 
trolled circuit may be adjusted. 6. 

It is also an object of my invention to provide 
a variable impedance time delay safety device for 
use in alternating current circuits comprising a 
thermostatic device heated by variable impedance 
means energized in motor circuit and including 
opposing electromagnetic means which is adapted 
to be subsequently energized under normal oper 
atting conditions to prevent the continuation of 
the heating of the thermostatic element to de 
energize the motor. 
The invention itself, however, both as to its 

organization and its method of operation, to 
gether with additional objects and advantages 
thereof, will best be understood from the follow 
ing description of specific embodiments, when 
read in conjunction with the accompanying 
drawing, in which: 

Fig. 1 is an elevational view of an embodiment 
of my time delay safety control device partially 
in section; and 

45 

55 

Fig. 2 is a diagrammatic view representing a 
system controlled by my safety device. 

Referring more particularly to Fig. 1 of the 
drawing my safety control device comprises a 
bobbin structure f of non-magnetic material, 
such as rubber or brass for example, for support 
ing a pair of separately insulated solenoid wind 
ings 3 and 5 thereon. The coil supporting bobbin 
may be mounted upon a bracket projecting 

from a suitable instrument board or panel 9 and 
it is of spool like conformation having an aper 
ture fo extending axially therethrough for slid 
ably receiving a core member if of some mag 
netizable material such as iron. An adjusting 

(C. 200-22) 
screw 3 is threadably supported in a bracket 5 
projecting from the panel 9 under the lower end 
of the core whereby its insertion into the bobbin 
may be adjusted. The lower end of the core is 

preferably provided with a laterally projecting 
flange for positively limiting its insertion into 
the Winding. 
The upper end of the bobbin is provided with 

upwardly projecting flanges 9 upon which a 
thermostat 2 comprising a bimetallic element is 
supported across the upper end of the core. The 
bimetallic element 2? may consist of a pair of 
connected flat strips of unlike metal, or if a quick 
Snap action is desired, it may be composed of a 
pair of cup shaped discs of unlike metal firmly 
secured together. If the material of the solenoid 
bobbin is a poor heat conductor, such as rubber 
or a phenolic condensation product, the core re 
ceiving aperture O may be extended through the 
upper end thereof to permit the core f f to be ele 
vated into intimate thermal coupled relation with 
the bimetallic element 2. If the bobbin struc 
ture is of Some non-magnetic metal such as brass 
or copper the entire structure will be heated from 
the iron core thereby heating the thermostatic 
element 2. -- 
Although my safety control device may be uti 

lized for regulating mechanical elements, it is 
( especially suitable for controlling electrical ap 
paratus which is accomplished by a pair of elec 
trical contact members 23 and 25 supported in 
engageable relation on resilient metallic arms 27 
and 29 mounted in electrically insulated relation 
On a bracket 3a, projecting from the panel board. 
The lower extended ends of the separate contact 
Supporting arms 2 and 29 are provided with 
rounded loops 30 for smoothly engaging the ad 
jacent end of a wedge shaped actuating member 
3f which is slidably mounted in a bracket 33 pro 
jecting from the panel. The contact actuator 3 
is disposed for free slidable movement through 
the bracket 33 and its lower end is provided with 
a smooth spherical terminal 35 for operatively 
engaging the bimetallic member. A compression 
all spring 36 may be concentrically disposed on 
the actuator 3 for reacting between the bracket 
33 and the flange of the spherical terminal 35 
for continuously biasing it downwardly. When 
the actuator is elevated by distortion of the bi 
metallic member, its uppermost end Spreads 
apart the contact supporting arms thereby dis 
engaging the contacts and interrupting any elec 
trical circuit associated therewith. It will be 
understood that a mechanical regulating men 
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ber may be actuated by the thermostat if de 
Sired. . 
The electrical connection of the device into a 

System to be controlled is facilitated by three 
terminal connector members insulated upon the 
panel 9. One of the terminals 39 is electrically 
connected by a conductor 40 to one end of one 
of the separate windings 3, and a second terminal 
i? is permanently connected through another 
conductor 2 to One end of the other separately 
insulated winding 5 on the bobbin . The other 
terminal 43 is connected jointly to the other ends 
of the two windings by permanently connected 
conductors 44 and 45. 

5 

3. 

My safety controller may be advantageously 
utilized for controlling a system wherein a cer 
tain operation must successfully follow an in 
itiated operation and upon the failure thereof 
the initiated operation must be promptly termi 
nated. Such a system may comprise an oil burn 
er control system, as shown in Fig. 2. In the op 
eration of such a system the decrease of ambient 
temperature to a predetermined degree causes 
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the energization of a blower motor M which 
throws a blast of oil spray into an associated fur 
face (not shown). Normally the oil spray is SUC 
cessfully ignited by a continuous burning pilot 
fame or an electric spark, in a well known man 
ner, and the oil spray is consumed as it enters the 
furnace. It is necessary however to provide for 
the contingency of failure of ignition which 
night, he caused by extinction of the pilot fame 
or other conditions. For this purpose grovide 
a, thermo responsive stack Switch 5, which Con 
prises a spiral oinetalic element 56 disposed in 
the sack, or closely associated therewith, for ro 
Eting 2 disc 53 operatively connected with a flex 
ible contact arm 55 carrying a contact 56 toward 
or away from g, stationary contact 58 nourated 
adjacen; thereto. The stack operated electric 
contacts 56 and S3 are electrically connected by 
conductors SS and G3 to the terminals 4 and 59 
respectively connected to the separated ends of 
:ae separate windings on the safety control de 
Vice. 

in operation decreasing corn temperature 
causes the room thermostat 57 to close its con 
tacts thereby compieting a circuit to energize the 
lower motor M from the alternating current 

service mains Li and L2. The notor energizing 
circuit may be traced from Engin line conductor 
E, through a conductor 59 to the contacts 3 of 
the room thermostat 57 and through a conductor 
st to terminal 39 on the safety controller thence 
to the winding 3 on the bobbin, and from the 
other end of the winding 8 by way of conductor 
(35 to the terminal connector 3, through a con 
ductor 65 to the thermostatically controlled Con 
tacts 25 and 23 on the safety controller thence 
by way of a conductor 6 to the motor M and 
from the other terminal of the notor through E, 
conductor 69 to the other mainine conductori. 
As the motor starts up it drives a suitable oil 

throwing blower or unit which supplies a last 
of oil spray to a furnace or other heating device 
(not shown). 
In response to normal ignition of the fame the 

rising tengerature variatioFS affect the stack 
stificia to close is contacts 56 and 53 Within a 
very short time after the lover Kotor RA has 
started. This connects the two separate windo 
ings 3 and Six parties estical or sixalataneous 
energiz2.ÉiORA in the IOO CEC.i. 
The separate wicciags 3 East 5 aire coiled in 
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opposing relation or are so connected into their 
respective circuits that their magneto-motive 
forces oppose and neutralize, and when both are 
energized simultaneously the heating effects of 
eddy currents and hysteresis losses in the core 5 
are eliminated. Hence, normally the iron core 
structure is subjected to the heating effect of 
the alternating magnetic field for only a Very 
short time until the subsequent energization of 
the second winding in opposed parallel relation 
neutralizes this effect. 
When the pilot flame fails, or other conditions 

arise which cause the fame failure when the 
blower motor starts, the stack switch will not re 
ceive heat and consequently Will not close its 
contacts. Under this abnormal condition the 
iron core associated. With the Safety device is 
continuously subjected to the heating effect of 
the hysteresis and eddy currents induced there a 
by the alternating magnetic field. As the ten 
perature of the iron core Continues to rise, i.e 
thermally associated bimetallic element 2 is also 
ineated, and as it is distorted it moves the actuator 
3 between the electric contact arms 2 and 29, 
thereby opening the motor circuit and stopping 
the blower. This operation prevents the dangers 
ots and undesirable conditions which would he 
Caused by Continuously supplying Zaignited (i. 
of gas to the furnace. 
Although the thernostatic stack SYiticia area 

sponds promptly to the rising temperature in tie 
stack, as appreciable time interVa East ice in 
lowed for this effect to take place after the Rivier 
ignotor Mhas started. This is readily acco rised 
by adjusting the time intervals of Operation ia 
the safety controi device by turning the actise 
able stop screw 3 under the iron core . As tige 
core 89 is projected upwardly into the Sindigg, 
the heating effect of the alternating agRetic 
field is increased, and the thermo couping of 228 & 
core With the oimetalic element 3A is as a 
creased, thereby reducing the Eine inter VS Rae 
quired between the closing of the Rotoi cit: 
By the root a nenostat 52 and the receig 
of the circuit by the safety device. E is is ce 
sired to lengthen this time interVal, this is eggi Eif 
a ccomplished by adjusting the threaded so 
Anember 83 to lower the iron core 9. 
Retaic element 2 is of the quick snap scieg 
type, it separates the electric contact Eneles's 5 
23 and 25 quickly when the stack switch fails to 
close after a predetermined interval. 
By adjusting the position of the iron core 

within the Windings 3 and 5 the impediance of 
the Winding 3 in the motor circuit Ray Salso e 
varied to natch the characteristics of the fia 
cuit. This adjustment may also be utilized to 
vary the circuit characteristics, to connesse 
for Various notor loads or to compensate is 
different alternating current frequencies. E. Gis 
Ananner any device inay Rice adjusted in Scotia 
ance with the particular installation in jail. 
the device is Sed, 

It will be seen that I have provided a singie, 
ositive acting, time delay safety controi, ierie C 

which may be readily adjusted to Conto is tie 
interval of Operation 22nd/or to Ratch circii 
operating characteristics or frequencies to gii; 
it is sected, 
Aside from the Specific encodifices is S. Ele 

invention herein shown 322d described, it; iii. 3 is 
2Zadierstood that nuEnerous details of the cage 
SEriction Ray be altered of Gaited '7G : - 
parting from the spirit and scope of She i: 
tioE as discGSec. 322d calized, 32 c 3 

if the is . . 
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2,069,003 
desire to limit the invention to the exact con structions herein set forth. 

I claim as my invention: 
i. In combination a heat responsive device, 

means actuated thereby, means for controlling 
said device comprising a member of magnetizable 
material, Said material being in heat exchange 
relation with the heat responsive device, a source 
of magneto-motive force adjacent thereto, and a 
Source of opposing magneto-motive force for op 
posing and neutralizing the effect of said first 
source in the vicinity of said member. 

2. In combination a heat responsive device, 
means actuated thereby, heating means for con 
trolling said device comprising a thermally cou 
pled member of magnetizable material, said ma 
terial being in heat exchange relation with the 
heat responsive device, an adjacent source of 
alternating magneto-motive force for heating 
said member by inducing eddy current and hys 
teresis losses therein, and means for varying the 
rate of heating said device. 

3. In combination a heat responsive device, 
means actuated thereby, heating means for con 
trolling said device comprising a thermally cou 
pled member of magnetizable material, said ma 
terial being in heat exchange relation with the 
heat responsive device, an adjacent source of 
alternating magneto-motive force for heating 

said member by inducing eddy current and hys 
teresis losses therein, means for varying the rate 
of heating said device, and an opposing source 
of alternating magneto-motive force for neutral 
izing and eliminating the effect of said first source 
in the vicinity of said member. 

4. In combination in a variable impedance time 
relay controller, a heat responsive actuator; con 
trol means actuated thereby; heating means for 
Said actuator comprising a thermally coupled 
member of magnetizable material, an adjacent 
source of magneto-motive force, means for vary 

3. 
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ing the rate of heating said actuator; and an op 
posed source of magneto-motive force for limit 
ing the heating effect of said first source in the 
Vicinity of Said member. 

5. In combination in a variable impedance time 
delay controller, a snap acting heat responsive 
device comprising cupped discs of unlike metal, 
control means actuated thereby, heating means 
for operating said device comprising a, thermally 
coupled member of magnetizable material, an ad 
jacent source of alternating magneto-motive 
force, adjustable means for varying the rate of 
heating said device, and an opposing source of 
alternating magneto-motive force for neutraliz 
ing and eliminating the effect of said first source 
in the vicinity of said member. 

RANSOM. H. BEMAN. 
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