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Charles H. Hodgkins, Fairfield, Conn., assignor, 
by mesne assignments, to The Bryant, Electric 
Company, Bridgeport, Conn., a corporation of 
Coganectic, 

(9iginal application itay 24, 194i, Serial Re, 
395,93. Divided and this application August, 
22, 1941, Seria; No. 403,431 

4. Ciaigns. 

his invention relates to automatic circuit con 
Grollers, a Yad raore particularly to circuit control 
airs which automatically interrupt or re-establish 
a circuit, by thermal activation and constitutes a 
division of my co-pending application, Serial No. 
395,03, filed May 24, 1941, and assigned to the 
Saime assignee as the present invention. 

Warious electrical devices, such as gaseous dis 
charge or fiuorescent lamps, utilize for one pur 
pose or another, a plurality of circuit paths and 
require automatic selective means for directing 
She current to the appropriate path under cer 
tain existing Conditions. For instance, gaseous 
discharge oriuorescent lamps include Spaced fila 
inentary electrodes of electron emitting charac 
ter within a gas-illed tube, and the desired main 
current path for securing luminosity of the lamp 
is by way of an arc struck along the electron path 
3rom electrode to electrode. One of the chara,c- 
teristics of lanps of this type is the difficulty in 
starting a discharge between the electrodes. The 
voltage necessary to strike the arc is ordinarily 
higher than that required to Amaintain the arc 
after it is once established, and as it is desirable 
to economically employ voltage of the usual do 
mestic line potential for maintenance of the arc, 
starting means to initiate or strike the arc are 
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ordinarily employed. For that purpose, a shunt 
circuit is provided across the electrodes connect 
ing them in series, that circuit having an auto 3. 
natic controller to interrupt the shunt circuit; 
when the electrodes are raised to electron emits 
ting temperature, since the electrodes will then 
oe heated by the discharge itself. Sudden open 
ing of the shunt circuit after the electrodes are 
emitting electrons profusely, produces a high volt 
age surge which suffices to strike the arc acroSS 
the electrodes along the electron path. 
Various devices have heretofore been employed 

for the purpose of interrupting the shunt circuit 
connecting the electrodes in series, but those de 
vices have been of a character necessitating phys 
ical disassociation from the lamp and have also 
functioned so rapidly that the circuit is opened 
before the electrodes have reached Sufficient tem 
perature to be effectively emissive of electrons 
to enable the arc to be initiated or maintained. 
It is accordingly an object of the present in 

vention to utilize a combined thermal and mag 
netic actuation of the make and break mechanism 
of the automatic circuit controller which will not 
only obtain the desired delay in circuit interrup 
tion, but will obtain a rapid separation or break 
between contacts when the break starts. 
A further object of the invention is to provide 
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23-22) 
an autoiatic circuit controller adapted to be 
2nd which is physically associated. With a gase 
ous discharge ia p and adapted to be situated 
Within the larg base. 
Another object of the invention is to provide 

an improved automatic circuit controller having 
delay action that Will insure adequate electron 
emission to be attained from the electrodes be 
fore opening of the shunt circuit, takes place. 

Still further objects of the invention will ap 
pear to those skilled in the art as the description. 
progresses, both by direct statement thereof and 
by implication from the context. 
In the accompanying drawing, wherein like 

numerals of reference indicate similar parts 
throughout the Several views and wherein the 
invention is disclosed in combination with 2, gases 
OS discharge or fluorescent lamp: 

Figure is a longitudinal section of one end 
portion of a laxag envelope ari base showing the 
automatic circuit controllers in edge elevation. 
herei 
figure 2 is a cross-sectional view online a-i, 

of figure , showing the automatic circuit, con 
troller in facial elevation; 

Figure 3 is a sectional View on line Li-TEI of 
Figure 2, out pon larger scale than the show 
ing of Figure 2: 

Eigure 4 is 3, Sectional view on line W-iW of 
figure 2, showing the shunt-circuit contacts 
closed. 

Figure 5 is a sectional view similar to Figure 
&, but with the shunt-circuit contacts open; 

figure 6 is a circuit diagram of the circuits 
involved in connection with a gaseous discharge 
lamp; 

Figure 7 is a face view similar to Fig. 2 show 
ing a modified construction of controller and 
showing wiring connection to a gaseous discharge 
lamp: 

Figure 8 is a vertical central section of the 
controller of Figure; 

Figure 9 is a face view of a further modified 
construction of controller; and 

Figure 10 is a vertical central section thereof, 
and showing wiring connection to a gaseous dis 
charge lamp. 

In the specific embodiment of the invention 
illustrated in said drawing, and with attention 
directed initially to Figures 1 to 6 thereof, the 
reference numeral 2 designates in general a gas 
eous discharge or fluorescent lamp having the 
usual transparent or translucent sealed envelope 
with re-entrant stems 3 at each end thereof and 
integrally formed therewith. In the process of 



2 
manufacture, the envelope is evacuated and then 
filled with an inert or rare gas, Such as argOn, 
neon, etc., at a few millimeters pressure and with 
an ionizable medium such as a few drops of ner 
cury, sodium or other readily volatile material 
also included in the envelope. Likewise in proc 
ess of manufacture, lead-in wires are sealed 
through the stems for constituting terminal Con 
nections 6, 85 in pairs through each stem with 
each pair mounting a coiled filamentary elec 
trode in series there with within and croSSWise 
of the envelope. The structure accordingly pro 
vides electrodes 6, 2 at opposite ends of the 
envelope and it is between these electrodes that 
the desired arc for illuminating purposes is to be 
initiated and maintained. AS is usual in such 
lamps, the electrodes are of a refractory metal, 
such as tungsten or the like and rendered copi 
ously electron emissive by appropriate use there 
with of an electron emissive material, such as an 
oxide of barium, strontium or the like. These 
structural features of the lamp likewise exist in 

5 

it) 

2) 

the lamp indicated in Figures and 10, except 
that each electrode of the lamps of Figures 6 
and 7 are intended for about 40 to 50 watt Con 
sumption whereas higher wattage may be con 
sumed with showing of Figure 10. 
As shown in Figure 6, one terminal 4 of elec 

trode 6 is connected through a heater coil 8 
hereinafter described and located and thence by 
an exterior conductor 9 connects through an in 
ductance 20 to one side of the source of Supply 
of the customary domestic potential of 115 or 230 
volts. Likewise, one terminal 4 of the other 
electrode 1 is connected through an external 
switch 2 by conductor 22 to the opposite side 
of the domestic source of supply. Switch 2f is 
the one manipulated by the user for turning the 
lamp on Or off. 
It is furthermore usual practice in lamps of 

this character to cap the envelope at each end 
with a metal base from each of which protrudes 
a pair of terminal prongs or pins suitably insul 
lated from each other. It is an object of the 
present invention to maintain this physical as 
pect of the lamp that the lamp of my invention 
may be employed in fixtures of the prior art. 
Each end of the lamp of Figures 1 to 6 according 
ly has protruding terminal prongs 23, 24 and an 
end base 25. It is a further object of the present 
invention to include my, improved circuit control 
ler within one of the bases. The end of the lamp 
having the base 25 including the controller is the 
one more particularly illustrated in the drawing. 
The specific disclosure of controller forming 

the subject matter of this description respecting 
Figures 1 to 6 provides a fixed electrical contact 
26 and amovable contact 27 normally in engage 
ment for closing a shunt circuit 28 connecting 
the filaments therethrough in series. The mov 
able contact 27 is carried by one arm of a U 
shaped flexible thermal-responsive member 29. 
Preferably said member comprises two U-shaped 
strips of dissimiliar metals secured flatwise to 
gether and having different co-efficients of ex 
pansion such that a rise of temperature will re 
sult in a bending of the member, and as here 
shown the relation of the particular metals used 
will obtain a swinging of the legs of the member 
toward each other when the temperature is in 
creased. 
The normal relationship of contacts 26 and 27 

is that of physical and electrical engagement, 
and to cause disengagement thereof the hereto 
fore mentioned heater 8, such as the resistance 
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2,805,588 
coil shown, is provided in proximity to the said 
thermal responsive member 29. Since this heater 
coil is in series between the source of power and 
the filament it begins to generate heat and con 
tinues so to do as soon as switch 2 is closed for 
lighting the lamp and as long as there is a cur 
rent flow either through the lamp or the shunt 
circuit. 
The particular arrangement of parts prefer 

ably employed for compactness and for incor 
porating the same within the base will now be 
described. The metal base 25 is of collar-like 
construction attached by cement 30 or other plas 
tic in place concentrically on the end of the en 
velope, a flange on said base and said cement also 
retaining an insulating disc 3: within the outer 
end of the base. On the inner side of disc 3 
is a mounting piece 32 shown as a smaller and 
concentric reenforcing insulating disc as an in 
ternal means for mounting various parts of the 
controller. Extending radially inwardly from 
one edge of this mounting piece or disc 32 is a 
foot portion of a bracket 33 riveted at 34 to the 
discS. Said bracket bends to provide an upstand 
ing portion at right angles to the face of the disc 
in a direction toward the envelope and then 
bends again in the same general radial direction 
to provide an offset portion 35 parallel to the disc 
and spaced therefrom and extending far enough 
to be substantially over the center of the disc. 
One leg of the aforementioned U-shaped ther 
mal responsive member 29 is riveted substantial 
ly above the center of the disc at 36 to this offset 
portion of the bracket, but extends in a different 
diametric direction and with said member ar 
ranged to situate its other leg in closer proximity 
and parallel to the disc and passing radially out 
Wardly beyond the upstanding portion of the 
bracket entirely clear thereof substantially as far 
as the edge of the disc. 

Cl’OSSWSe of the U-shaped member 29, and also 
parallel to the disc, is a bridge 37 of insulating 
material which passes between the legs of said 
member next the U-bend thereof. On this bridge 
is Wound the aforementioned heater coil 8 at 
the part of the bridge directly between the legs 
of the member So that heat from the heater 
affects a considerable portion of the U-member 
by its close proximity thereto. Furthermore, the 
parts are so arranged that one end of the bridge 
is mounted on the inner end of one terminal 
prong 23, whereas the opposite end of the bridge 
is secured in place by a mounting stud 38 riveted 
thereto and to the mounting piece or disc 32. 
Terminal connection 4 to the filament is also 
attached to mounting stud 38 thereby placing 

60 

65 

70 

5 

the filament in series with the heater coil. The 
other end of the filament, by interposition of 
Connection 5 which is physically attached to 
bracket-Securing rivet 34, is in series with said 
bracket and U-member 29. With contact points 
26, 27, closed, the circuit then is carried through 
a bus bar 40 to the other prong 24. That prong 
24. is connected through the fixture (not shown) 
by aforementioned exterior conductor 28 to a 
prong at the other end of the envelope, its con 
nector 5, filamentary electrode 7, to the other 
connector f4 and its prong and thence through 
Switch 21 back to the source of power. 
The physical disposition of the prongs and 

rivets, mentioned is preferably such that the 
prongs, in end view are at points substantially 
On a diameter of the disc 32 and that diameter 
is diagonal with respect to another diameter sub-. 
stantially on which the rivets 34 and stud 38 are 



situated, these latter being also attaching points 
for the flament connections. 
said stud and rivet just mentioned are at Sub 
stantially equal distances from the center of the 
disc and are thus symmetrically disposed with 
respect to each other, . 
In the area adjacent the fixed contact 26 is 

situated a permanent magnet 4 here shown as 
substantially cylindrical and axially perpendicul 
lar to the insulating discs with its Outer end 
engaging flatwise against the inner Wall of Outer 
insulating disc 3 and the adjacent cylindrical 
end portion located in a circular cut-out next one 
peripheral portion of the inner insulating disc 32. 
The magnet, however, projects above the Said 
inner disc, and is diametrically slotted at its pro 
jecting end, as at 42, in juxtaposed relation to 
the movable contact leg of the U-shaped member 
so as to receive said leg in part in said slot. 
Aforementioned bus bar 40 enters at One end of 
the slot nearest the center of the disc, extends 
along the bottom of the slot to the Outer end. 
thereof, and theré supports the fixed contact 28 
with the exposed face of the contact below the 
exposed end face of the magnet. N 

Carried by the leg of the U-shaped member 
"Which traverses the magnet, is a croSS-bar or 
keeper 3 of Soft iron adapted to conne into con 
tact with the magnet while the contacts 26 and 
3 are in engagement. With each other. Said 
keeper is shown. With ours On its Side toward 
the magnet face Which Will prevent extensive 
surface contact and “sticking' of the keeper to 
the magnet. Furthermore, in order that the 
keeper may not act to prevent contacts 26 and 2. 
iron engaging, the forward end of the under leg 
of the j-shaped member is preferably construct, 
ed as two spring arms 3, 5, the first above the 
second, with the upper one 44 longer than the 
under one and carrying the contact piece 27 next 
its outer end and beyond the end of the undie 
arm 45. The under airn 5 carries the afore 
gmentioned cross-bar or keeper 43 as a fixed part 
thereof. Furthermore, it is possible to construct, 
he spring, arms 44, 45 of bimetal in reverse order 
to the assembly of the bimetal of the main por 
tion of the U-shaped member, if desired, Which 
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make and break functions. It may be pointed 
out that there is a rapid loss of influence of a 
magnetic field with increase of distance from the 
magnet, namely the attracting force is inversely 
proportional to the square of the Separating dise 
tance. Accordingly, while the magnet holds the 
keeper as tension builds up in the thermal mem 
ber, the moment, that tension obtains the least 
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will thus obtain a tendency for the keeper sup 
porting Spring arm 5 and movable contact Sup 
porting arm 44, to bend downward under influ 
ence of heat at the Sane time that the main part 
of the under leg of the U-member tends to bend 

wardly. By this construction I compensate for 
the increased ambient temperature that develops 
in the Space enclosed by the base With the lamp 
in operation. This will accordingly assure nor 
inal engage:nent of novable contact With the 
fixed contact and of keeper With magnet not 
withstanding ambient temperature and until the 
heater acts upon the U-member to obtain a defi 
nite and material deflection of the lower mov. 
able leg. & 
The above-described structure of contacts, 

Spring arms, thermal member and magnet obtain 
several important results. 
the U-shaped bimetal member to build up Sufi 
cient tension from heat of the heater to over 
come the magnetic pull on the keeper will realize 
a delay sufficient to give adequate and proper 
preheating of the lamp electrodes. Therefore 
the lamp will positively start on the first sepa 
ration of the contacts to interrupt the shunt cir 
cuit, and accordingly increases the life of the 
lamp. Furthermore the structure provides a con 
tacting arrangement which is positive both in 

The time taken for 

separation of keeper from magnet, the attract 
ing force of the magnet exerts So much less in 
fluence on the departing keeper that the contacts 
are separated With great rapidity. A quick open 
ing of the contacts materially reduces arcing 
therebetween, and to further reduce arcing, the 
Contacts, When contiguous to each other where 
that arcing may occur, are Within the slot in 
the magnet, thereby taking advantage of the 
magnetic field as an aid in Snuffling the arc. This 
tends to prolong the life of the contacts in addi 
tion to promoting the desired quick circuit inter 
ruption of the inductive circuit to cause the high 
Voltage surge across the electrodes to establish 
the main lamp circuit with the opening of the 
shunt circuit, Again, the structure obtains a 
guick closing of the contacts when the current to 
the lamp is discontinued, since the keeper comes 
into the influence of the magnet as the bimetal 
tension Subsides, and the magnetic influence be 
comes stronger as the oimetal thermal tension 
becomes weaker due to the approach of the keep 
er to the magnet. The lamp ray accordingly be 
relit promptly after being turned off. 

Referring noW to the modification of Figures 
and 8, the same construction of envelope, elec 
trodes and lead-in Wires and terminal connec 
tions are it accordance With the preceding de 
Scription, and the same reference numerals are 
accordingly applied. The controller here shown 
Iprovides an insulating piece 6 on the inner face 
of which is moulted a permanent magnet St 
shown as cylindrica. With one face engaging the 
snounting piece (36 and With its other face dia 
metrically slotted as at 48. A coiled or other 
electrical resistance heater 39 passes longitu 
dinally through the said slot free from engage 
ament With the magnet. The ends of the heater 
are Supported at opposite sides of the magnet by 
Supporting posts or studs 50. At right angles to 
the Said slot is a U-shaped thermal responsive 
inenber 58 having a short leg riveted at 52 to 
the mounting piece 6, this leg naking no contact 
With the magnet but extending from adjacent the 
periphery thereof away from the magnet, bend 
ing in U-shape upwardly away from the mount 
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ing piece so as to provide an overlying longer leg 
passing across the upper face of the magnet at 
right angles to the slot in said magnet. Where 
this overlying leg of the thermal member crosses 
the magnet, a cross bar or keeper 53 is provided 
as a fixed part of said leg. This keeper, as in 
the showing of Figure 3, provides a limited sur 
face contact with the magnet while the support 
ing leg is in normali position. 
At the extreme end of the overlying leg of 

member 5 is a movable contact point 54 nor 
mally in engagement with a fixed contact 55 car 
ried by the mounting piece 46 as described with 
respect to the preceding figures. The U-shaped 
thermal responsive member 5i is of bimetal so 
that the heat will exert a tension between the 
two metals employed and obtain a bending of 
the overlying leg away from the other leg and 
mounting piece. Accordingly, when heat becomes 
effective upon the bimetal of this showing, the 
contacts 54, 55, are separated as soon as sufi 



4 
cient tension is developed to overcome the Imag 
netic attraction and retention of magnet 4 upon 
keeper 53, and the opening or separation of those 
contacts is rapid, when once started as will be 
readily understood from the explanation given 
with respect to the preceding figures. The situ 
ation of the heater within the slot of the magnet 
below the keeper, necessitates the heat to first 
affect the keeper and then affect the bimetal by 
Conduction from the heater thereto. According 
ly, the delay for the heat to thus develop and 
become effective upon the bimetal introduces the 
desired delay in the opening or separation of con 
tacts 54, 55. 
The wiring of the controller of Figures 7 and 8 

is similar to the wiring heretofore described with 
respect to Figs. 1 to 6. Briefly, a connection 56 
from one side of the source of domestic potential 
carries the current through an inductance 5 and 
thence to one heater post 50, through the heater 
49 to the other post 50, thence to electrode con 
nection 4 at one end of the lamp, through elec 
trode 6 and the other electrode connection 5 
therefor and back to the controller making con 
nection with the contact 55. Assuming the con 
tacts to be closed, the current path continues 
through movable contact 54, U-shaped member 
5 to its rivet mounting 52 which has a wire con 
nection 58, to the other end of the lamp and 
through the terminal connection 4 thereat, fila 
ment 7 and other terminal connection if 5 to the 
wire 59, switch 60 and thus arrives back at the 
source of domestic potential. 
The showing of Figures 9 and 10 likewise in 

cludes a mounting piece 6 carrying a permanent 
magnet 62 cylindrical configuration arranged 
endwise upon the mounting piece and secured by 
a metal clip 63 end portions of which project 
through the mounting piece next the periphery 
of the magnet at diametric opposite parts thereof 
and bend in Wardly into a diametric slot across 
the front face of the magnet. A U-shaped bi 
metal thermal responsive member 64 is associ 
ated with the magnet, said member. being here 
shown as having one leg at the back of the 
mounting piece and Secured in place by being 
brazed or otherwise secured to the said clip 63. 
Next to and longitudinally of the secured leg of 
member 64, the mounting piece is slotted, at 65, 
to pass the curving part and front leg of the 
U-shaped thermal member to the front side of 
the magnet. 

Secured to this front leg of the U-shaped mem 
ber, as by rivets 66, is a soft iron keeper 67. This 
keeper is a flat piece of metal presenting side seg 
ments connected by a cross portion or shank 68 
integral With the said segments and having a 
longth substantially equal to the width of the 
slot in the magnet. The segments of the keeper 
are provided with limited surface engagement 
with the face portion of the magnet on opposite 
sides of the slot and the shank portion 68 extends 
across the slot. Insulation is provided on the 
Surface of the shank, and a heater coil 69 is 
wound around the insulation. One end of this 
heater coil is grounded to the U-shaped member 
as by engaging it under one of the rivets 66 con 
necting the keeper to the U-shaped member. 
The other end of the heater wire is insulated 
from the keeper and U-shaped member, and is 
attached to a movable contact 70 carried upon 
an extension of one of the segments of the keeper 
beyond the magnet. Said movable contact is 
also insulated from said keeper. It will be ob 
served that in the present showing, the heating 
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coil moves with the leg on which the movable 
contact is mounted, and that heat from the coil 
has to be transmitted by conduction through the 
keeper to the bimetallic thermal responsive U 
shaped member. A fixed contact if is carried by the mounting piece 6? for engagement by the 
novable contact. The circuit through the con 
troller enters by suitable connection T2 with the 
U-shaped thermal responsive member and after 
passing through the heater 69, movable contact 
70 and fixed contact 7 passes out of the con 
troller through another connection 73. 
While this controller is adaptable to use for 

breaking a shunt circuit as in the preceding in 
stances, I am using this opportunity of illustrat 
ing applicability of my invention in any One of 
the forms to use with a secondary delay means 
where greater delay is required than will be nor 
mally obtained by my improved controller alone. 
Where a lamp employs electrodes of higher watt 
age consumption and where the lamp is accord 
ingly of greater length and the electrodes thus 
further separated a greater delay in the opening 
of the shunt circuit is necessary in order that the 
electrodes may become sufficiently heated and 
electrons profusely enough emitted to accomplish 
the ionization and striking of the arc between 
the more distant electrodes. It is accordingly 
feasible to combine my controller with other 
known or preferred control means. By way of 
example, I have illustrated my controller in Fig. 
10 coupled in series with the elements of an 
auxiliary relay discharge tube 74, details of which 
are set forth in prior U. S. Patent 2,200,443 of 
May 14, 1940, to E. C. Dench. Briefly, the show 
ing provides a gas filled envelope having therein 
a bimetallic electrode 75 which is, in this case, 
normally open with respect to a contact 76 in 
the container. A cathode TT is associated with 
electrode 75, and as explained in the aforemen 
tioned patent, applied voltage obtains slow dis 
charge and heat development which ultimately 
distorts the bimetallic electrode 75. After a tri 
fing period of no consequence to this description, 
sufficient glow discharge in the relay to cause its 
bimetallic electrode 75 to distort, that electrode 
completes its short circuiting contact with con 
tact T6. The IR effect in the electrode 75 keeps 
it hot and deflected. At such time, a sufficient 
Current flow takes place to heat the heater 69 
of my controller and thus injects the desired in 
itial delay of current flow through the lamp elec 
trodes 6 and T, pending separation of contacts 
TO, 7 of my controller. The desired additional 
delay is obtained by magnetically deterring the 
contacts in their closed relation. 

In the showing of Figure 10, I have included 
wire connection 8 from one side of the domestic 
potential supply, through an inductance 79 to 
terminal connection 4 of the lamp, lamp elec 
trode 6 and other terminal connection 5 to the 
line 79 leading to the bimetallic thermal respon 
sive element 75 of the auxiliary relay discharge 
tube 74, and on the return passage from my con 
troller through connection 73, the current passes 
to the other lamp filament T and out through 
Switch 80 back to the source of supply. The said 
relay discharge tube and my controller are nor 
mally in series and form a shunt circuit for the 
main arc circuit of the lamp, with the relay oper 
ating to close this shunt circuit as a preceding 
step to functioning of my controller heater to 
introduce its delay action of opening the shunt 
circuit to the lamp electrodes. A capacitance 8, 
Such as an 0.06 mg. Condenser is preferably in 
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aerted in the shunt circuit parallel to the series 
connected controller and auxiliary discharge tube 
4, as an aid in producing the arc-striking surge 
when the shunt circuit is opened by my con 
troller. 

Obviously other detail changes and modifica 
tions may be made in the construction and use 
of my improved controller, and I do not wish to 
be understood as limiting myself to the precise 
showing herein made except as set forth in the 10 
following claims when construed in the light of 
the prior art. 

I claim: 
... An automatic circuit controller comprising: 

a fixed contact and a movable contact separation 15 
of which interrupts the circuit controlled, means 
associated tierewith tending to move the mov 
able contact and separate said contacts in con 
sequence of current flow other than through said 
contacts and which continues after said con- 20 
tacts are separated, and magnetic means oppos 
ing separation of said contacts and delaying ul 
timate separation thereof. 

2. An automatic circuit controller comprising 
a U-shaped bimetal thermal responsive member 25 
one leg of which is movable in response to heat 
variation, compensating bimetal arms on the 
movable leg of said member, one arm mounting 
a keeper and the other arm mounting a movable 
contact, a fixed contact normally in engagement to 
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with the movable contact, and a magnet associ 
ated with said keeper and tending to keep the 
movable contact in engagement with the fixed 
contact in opposition to the separating tendency 
imposed by functioning of the movable bimetal 
leg under influence of rising temperature. 

3. An automatic circuit controller comprising 
a U-shaped bimetal thermal responsive member 
having one leg movable in response to heat vari 
ation and having a keeper on said leg, a slotted 
magnet adjacent said leg and keeper tending to 
keep the movable leg drawn toward the magnet 
in opposition to the separating tendency imposed 
by functioning of the movable bimetal leg under 
influence of rising temperature, and a fixed 
heater extending through the said slot of the 
magnet for transmitting heat to the keeper and 
said leg of the thermal responsive member. 

4. An automatic circuit controller comprising 
a U-shaped bimetal thermal responsive member 
having one leg movable in response to heat vari 
ation and having a keeper on said leg, said keep 
er having a heater mounted thereon and movable 
therewith, and a fixed magnet adjacent said 
keeper and heater and functioning in opposition 
to tendency of the bimetal leg to move the keeper 
and heater away from the magnet as heat from 
the heater raises the temperature of said bimetal 
leg. 

CHARES E, BOOC3NS. 


