
Sept. 14, 1954 F. Wells 2,689,288 
THERMA, RELAY 

Filed Dec, l, 195l 

A. 
31 
33 -z----- 

NN A S. 
NAS 

Act L/ JeCs 
Yleis-2.Écort Ley 

2%/72&zz-z-z- 

  

  

  

  



wires, and the control of the amount of an: inert 

Patented Sept. 14, 1954 2,689.288 

UNITED STATES PATENT OFFICE 
2,689,288; 

THERMAL RELAY 
Frank; Wells, East Paterson, N. J., assignor to: 

Eureka Television and Tube Corporation, Eaw-. 
thorne, N. J., a corporation of New Jersey. 

Application. Becember 1, 1951, Serial No. 259,415 
3. Claims. (C. 200-122) 

1. 
This invention relates to: thermal relays, and 

more specifically those of the: snap action, time 
delay type: 

Rresently known thermal relays are subject 
to an objectionable chattering upon, making and 5 
breaking contact. This chattering is due to the 
gradual motion of the thermal actuating arm, 
which is usually, in the form of a bi-metallic 
strip surrounded or adjacent to a heating ele-, 
ment. Other objections, to presently known re- 10 
lays are that they do not produce a positive act 
ing: contact on opening. and closing the circuit. 
Rresently known relays are large and subject to 
injury from vibration and shock. 

Accordingly, it is an object of the present, 5 
invention to provides a thermal relay having a . 
snap acting contact on opening and closing, 
whereby a positive action, will be provided, 
Another object of the present invention is to: 

provide a relay which will be free of chatter 20 
upon making and breaking of the contact. 
A further object of the present invention is to 

make a thermal relay having sufficiently Small 
size so as to render it free from damage from 
vibration and shock. 25 
A feature, of the present invention is its sealed 

ponstruction, whereby all of the elements are: 
pontained within a glass envelope. 
Another- feature of the present invention is: 

the provision of a known quantity of resistance 

gas, within the envelope to provide accuracy. 
Another, feature of the present invention is. 

the snap-acting flat spring, employed as a 
switching device. . . ... . . . . . . 
A further feature of the present invention is 

the use of a compensating bi-metal which pre 
vents ambient, temperatures from affecting the 
timing device. 
The invention consists, of the construction, 

combination and arrangement of parts, as herein. 
illustrated described and claimed. 

In the accompanying drawings, forming a, part 
hereof, is illustrated one form of embodiment 
of the invention, in which drawings similar ref 
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erence- characters designate corresponding parts, 45. 
and in which: 

Figure it is a view in side elevation, showing a 
complete, embodiment of the present invention. 

Figure 2 is a vertical section, taken on line 
2-2 in Figure 1, looking in the direction of the 50, 
accowS. 

Figure 3 is a view in perspective, showing: the 
construction of the flat spring and yoke assen 
bly, in accordance with the present invention. 

Referring to the drawings, 0- indicates, a base 
of glass, dielectric material, or the like, bearing 

N 

2 
therein contact plugs -, to the inner edge of 
which are soldered, as indicated at 2, suitable: 
leads. 3, 32. The leads 3, 32, are sufficiently 
strong to. Support thereon an L-shaped dielectric 
block 4. The horizontal arm of the L-shaped 
block 4 Supports thereon a bi-metallic strip. 5, 
hereinafter referred to as the. “acting bi-metal.' 
The acting bi-metal 5 is of conventional con 
struction, but supports at the free end thereof 
a time-adjusting, screw member 6, The screw, 
member 6 is threaded through the strip 5, 
So... that it may be located as desired during the 
tinning, of the-device. 
A heater coil 7: Surrounds the acting bi-metal 

5, and is electrically insulated therefrom by mica 
strips. 8. The heater coil 7 is connected to. two 
of the leads: f', as indicated at 9, for the pur 
pose of supplying to... said heater coil 7 the en 
ergizing electrical potential. A second bi-metal 
lic strip 20 is secured to... the vertical arm. 2 of 
the dielectric block. 4. The Second bi-metallic 
strip, 2, which is: Secured at One end 22, Supports: 
on its free, end a yoke, 23. The yoke 23, is Sub 
stantially, J-shaped, and curves back upon it, 
self in the direction of the dielectric L-shaped 
block A. A flat spring member 24 is secured at 
the end of the yoke 23, which extends in the di. 
1ection of the base i), The fiat Spring ninenbei 
2á is constructed SQ.. a.s. to provide a snap action. 
When pressure is applied to the central mem. 
ber 23 thereof. The central member 26.is. Sub 
stantially straight and is flanked on either side 
by-bowed; members, 27. 

. The pressure to the central member 26, is ap 
plied by the screw 6 carried by the bimetallic: 
strip. 5. The adjustment of the position of the 
screw member 8, with respect to, the spring 
member 24, comprises one of the factors in ad 
justing the time required for the closing or open 
ing of the relay. - - 
The free- end of the spring member 24 is pro 

Wided with a contact 28. Open and closed con 
tacts 39, 39, are provided on the end of leads 3-1, 
32, respectively, which in turn are secured to 
suitable. contact, plugs, carried by the base. It 
will be seen by the dotted lines in Fig. 2. that 
When the Snap acting flat spring member 24, is 
depressed, it will jump, from the closed contact 
3. to the opera contact 29, with an almost in 
stantaneous action. When pressure is relieved 
from the Spring 24, as by the cooling of the 
bi-metallic strip. 5, the contact 28 carried by 
the end of Said Spring will Snap back to its orig 
inal position, against the closed contact 30, which 
is shown in full lines in Figure, 2. 
From the foregoing, it will be seen that the 

application of electrical potential to the heater 
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coil 7 will in turn warm the bi-metallic strip 5, 
so as to cause it to bend. The bending action of 
the bi-metallic strip 5 will force the Screw 
member 6 against the central portion 26 of the 
spring 24. The spring 24 will thus be activated 
with the desired snap action. When the electrical 
potential is removed from the heating coil 7, the 
bi-metallic strip will regain its original position, 
and release the flat spring 24. - 
Upon the release of pressure, the flat spring 24 

will jump back to assume its original position, 
wherein the contact 28 bears against the closed 
contact 30 adjacent the heater coil 7. 
The compensating second bimetal 20, upon 

which the flat spring 24 is carried, is essential to 
the accurate operation of the relay. This second 
bimetal removes inaccuracies which result in 
presently known relays, and which are brought 
about by ambient temperatures, which may be 
the result of adjacent electronic apparatus or 
room temperature. It will be seen that the bi 
metal 20 will move forward or away from the 
bimetal 5, depending upon the changes in an 
bient temperatures. 
The entire actuating portion of the relay de 

scribed above, is enclosed in a glass envelope 33, 
which is sealed to the base 0, and thereafter 
evacuated. Following the evacuation of the en 
velope 33, a suitable amount of inert gas is intro 
duced within said envelope, which inert gas forms 
another of the factors whereby the time delay can 
be controlled. Other factors having a bearing 
upon the time delay interval in the present con 
struction are the amount of resistance wire used 
to heat the bimetal; the Spacing between the ad 
justing screw 6 and the spring member 24; and 
the construction of the spring itself. 

It has been found that to insure the successful 
operation and long life of the present device, the 
spring member 24 must be constructed of a ma 
terial that will withstand the high temperatures 
attained by sealing the relay within the envelope. 
Metals such as covenium have been found to be 
satisfactory for this purpose. 

It will be seen from the foregoing that a time 
delay relay mechanism, having the advantage of 
snap action, has been provided. The Snap acting 
relay, furthermore, is capable of being con 
structed with a minimum amount of size, and 
with a maximum amount of durability. 

It is further possible to very accurately adjust 
the timing interval in this device, and to main 
tain said interval, despite various conditions 
under which the relay may be used. 

Having thus fully described the invention, 
what is claimed as new and desired to be secured 
by Letters Patent of the United States, is: 

1. A contact switch comprising, a dielectric 
block, opposed, fixed electrical contacts Sup 
ported by said block, an elongated bi-metal strip 
secured to the block and extending therefrom, a 
heating element adjacent the said bi-metal strip, 
a support bracket secured to the block in spaced 
relationship to the bi-metallic member and par 
allel thereto, a substantially U shaped yoke Se 
cured at one leg to the free end of the Support 
bracket having its opposite end extending in the 
direction of the block, a unitary Snap Spring 
member formed of flat Spring material and hav 
ing a substantially straight central leaf and a 
bowed leaf member laterally disposed on each 
side of the central leaf, said leaves being secured 
at their free ends to the yoke so as to depend 
therefrom and lie between the Support bracket 
and the bi-metal member, a movable electrical 
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4. 
contact member secured to the free end of the 
snap spring and positioned so as to alternately 
connect with one of the opposed fixed contacts 
in response to the movement of the Snap spring, 
and a spring actuating arm carried by the free 
end of the bi-metal in contact with the central 
spring leaf at all times to transmit the motion 
of the bi-metal to the Spring leaves. 

2. A control switch comprising, a dielectric 
block, opposed fixed electrical contacts supported 
by said block, a first elongated bi-metal strip se 
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cured to the block and extending therefrom, a 
heating element adjacent the said first bi-metal 
strip, a support bracket consisting of a second bi 
metal secured to the block in spaced relationship 
to the bi-metallic member and parallel thereto, 
a substantially U shaped yoke secured at one leg 
to the free end of the second bi-metal support 
bracket having its opposite end extending in the 
direction of the block, a unitary snap spring 
member formed of flat spring material and 
having a substantially straight central leaf and 
a bowed leaf member laterally disposed on each 
side of the central leaf, said leaves being Secured 
at free ends to the yoke So as to depend there 
from and lie between the support bracket and 
the first bi-metal member, a movable electrical 
contact member Secured to the free end of the 
snap spring and positioned so as to alternately 
connect with one of the Opposed fixed contacts in 
response to the movement of the snap spring, and 
a spring actuating arm carried by the free end 
of the bi-metal in contact with the Central spring 
leaf at all times to transmit the motion of the 
bi-metal to the spring leaves. 

3. A contact switch comprising, a dielectric 
block, opposed fixed electrical contacts supported 
by said block, an elongated bi-metal strip secured 
to the block and extending therefrom, a heating 
element adjacent the said bi-metal strip, a Sup 
port bracket secured to the block in spaced rela 
tionship to the bi-metallic member and parallel 
thereto, a substantially U shaped yoke secured 
at one leg to the free end of the support bracket 
having its opposite end extending in the direc 
tion of the block, a unitary snap spring member. 
formed of flat spring material and having a sub 
stantially straight central leaf and a bowed leaf 
member laterally disposed on each side of the 
central leaf, said leaves being Secured at their 
free ends to the yoke so as to depend therefrom 
and lie between the support bracket and the bi 
metal member, a movable electrical contact men 
ber secured to the free end of the snap spring 
and positioned so as to alternately connect with 
one of the opposed fixed contacts in response to 
the movement of the snap spring and an axially 
adjustable spring actuating arm carried by the 
free end of the bi-metal in contact with the cen 
tral spring leaf at all times to adjustably, trans 
mit the motion of the bi-metal to the spring 
leaves. - 
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