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My invention relates to an overload relay, and, 
more specifically, to One which is of the ther 
mally-responsive type. 
An object of my invention is to provide an 

overload relay which is actuated either by a 
thermal element as the result of an overload oc 
curring for a predetermined time or interval or . 
which is actuable by a saturable core reactor 
as the result of an exceedingly high overload curr 
rent which occurs Suddenly. w 
Another object of my invention is to provide 

an overload relay which is adjustable merely 
by reversing one of its parts (the actuating mem 
ber) and which is selectively automatically re 
settable or manually resettable. 
Another object of my invention is to provide 

a thermal relay which has a second thermal ele 
ment to provide for compensating for changes 
in ambient temperature. 
Other objects and advantages will become more 

apparent from a study of the following specifica 
tion when considered in conjunction with the 
accompanying drawing, in which: 

Figure 1 is a side view of an overload relay 
involving the principles of my invention, and in 
which the contact members are shown in the 
Open position; 

Fig. 2 is a front view of the structure shown 
in Fig. 1; 

Fig. 3 is a partial side view of the device shown 
in Figs. 1 and 2, but in which the contact mem 
bers are shown in the closed position; 

Fig. 4 is a modification of my invention in 
cluding compensating means for changes in am 
bient temperature; 

Fig. 5 is a top view of the actuating element 
shown in Figs. 1 to 4, inclusive; 

Fig. 6 is a perspective view of the switch arm; 
and 

Fig. 7 is a perspective view of the switch arm 
and its associated structure as viewed from sup port . 

Referring more particularly to Figs. 1, 2 and 
3, numeral denotes an insulating support mem 
ber upon which is mounted a cantilever type 
thermal element 2 which has its upper end 3 
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By turning an adjusting screw . , the tension 
of spring 7 may be adjusted, thereby adjusting 
the rating or the time for tripping the relay. 
A pointer 2 may be provided on the lever 8 
Which cooperates with a scale 3 marked on 
bracket; O for giving a visual indication of the 
amount of tension on spring 7. Actuating mem 
ber 5 has windows f4 and 5, the extreme or 
outermost edges of either of which forms the 
bearing surface for the lower end 4 of the ther 
mal element 2. It will be noted, however, that 
the lengths of windows 4 and f5 are slightly 
different or stated another way, distance A is 
different from distance B (see Fig. 5). One of 
the innermost edges of windows 4 and 5 (de 
pending upon which window forms the bearing 
for end 4) forms the bearing surface of a toggle 
arm 6. A second toggle arm it of bifurcated 
configuration is held against the first toggle arm. 
6 by virtue of the tension of spring 7. Fur 

thermore, the spring also tends to hold the 
forked portion of the bifurcated arm into 
engagement with a substantially V-shaped cut 
out portion 8 in bracket 10. 
The bifurcated shape of the upper toggle arm 
is more clearly shown in Fig. 2. One of the 
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forked arms thereof carries the yieldable con 
tact carrying arm f 9 of the movable contact 
member 20. The other arm of toggle arm 
is bent inwardly, as indicated by numeral 2. 

It will thus be seen that neither of the tog 
gle arms f6 and 7 is interconnected with any 
of the associated parts except by virtue of the 
V-type of bearing. Furthermore, it will also be 
noted that the knee 22 of the toggle is also de 
void of interconnection between arms 6 and 7 
and is also of the V-bearing type. Arm 6 has 
a plurality of extending lug portions for provid 
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rigidly secured to the support and its lower 
end 4 secured by means of a V-type of bear 
ing to an actuating member 5 (which is shown 
more clearly in Fig. 5). 

of actuating member 5, there is secured an 
end of spring , the other end of which spring 
is secured to an adjustable lever 8 pivoted at 
to a bracket 0, which bracket is rigidly se 

cured to support . 

In one of the holes 

ing abutments or stops for the V-type of bearing.: 
The specific shape of arm 6 is more readily ap 
parent by comparing Figs. 1 and 3 and by noting 
Fig. 2. One of the outstanding features of this 
V-type of knee is the substantially straight line 
bearing surface provided between toggle arms 
f6 and T. Such straight line bearing surface 
eliminates shifting of the fulcrum and provides 
positive tripping and accurate dead center for 
the toggle mechanism. 
The Operation of the device is as follows: 

When a heater 23 which surrounds the bimetal 
2 is heated to a predetermined value as the re 
sult of an Overload current in a control system, 
in which the heater forms a part, the thermal 
element or bimetal 2 will move away from the 
supporting member so as to push actuating 
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element 5 longitudinally towards the right as 
viewed in Fig. 3. As actuating element 5 moves 
to the right, the left edge of its window 5 abut 
ting in a V-shaped portion one of the toggle 
arms moves the toggle arm 6 from the po 
sition shown in Fig. 3 to that shown in Fig. 1, 
that is, past dead center of the toggle mecha 
nism. In doing so, the movable contact men 
ber 20 will be Snapped away from the stationary 
contact member 24. Separation of contact 
members 20-24 will interrupt a Suitable relay 
circuit (not shown) for effecting any Suitable 
control function such as interruption of a cir 
cuit which Will effect disconnection of an elec 
trical device from the System (not shown). 

It will be noted that upon interruption of 
the flow of current through the heater 23, the 
thermal element 2, as it begins to cool, Will re 
tract actuating member 5 and pull it towards the 
left, pulling with it one of the toggle arms 6 
So as to rock toggle arm f S clockwise about the 
knee 22 as a pivot. It will be noted that if 
the toggle, in the position shown in Fig. 1, is not 
too far past dead center, it will be possible upon 
retraction of actuating member 5 to throw the 
toggle past dead center to its original position 
as shown in Fig. 3. On the other hand, if the 
toggle in Fig. 1 is already too far past dead cen 
ter, the retraction of actuating arm 5 will not 
be sufficient so as to throw the toggle past dead 
center to its original position. In other words, 
it will be seen that by adjusting the limit of 
movement of the toggle past dead center after 
actuation of the relay by the thermal element, 
the relay may be set either for automatically 
resetting or for manual resetting. The latter, 
or manual resetting, is, of course, for the situa 
tion in which the toggle moves from the posi 
tion shown in Fig. 3 to the position shown in 
Fig. appreciably past dead center. In this sit 
luation, in order to reset the relay, that is, to 
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the relay is automatically resettable upon cool 
ing of the thermal element 2. 

In many situations, it is desirable to have two 
different ratings for the relay, for example, in 
cases where the relay is adapted either for ope 
eration in a closed control Cabinet or an Open 
control panel. In many situations, it is desira 
able to correct the calibration of the relay for 
the effect of increased ambient temperature, re 
Sulting, for example, from enclosure in a con 
trol cabinet, perhaps with other heat generating 
apparatus, or from location of the relay near a 
steam pipe, or in a room in which the tempera 
ture is higher than that in which the motor it 
protects is located. Of course, One of the usual 
ways of doing this is to change the heater. In 
accordance with my invention, I provide this 
change in rating of the relay merely by revers 
ing end for end the position of actuating ele 
ment 5. As pointed out hereinbefore, the ex 
treme edges of the Windows 4 and 5 are alike 
and are readily reversible so as to cooperate with 
the lower end 4 of thermal element 2 to form 
a V-type bearing therewith. However, inasmuch 
as distances A and B (Fig. 5) are unequal, the 
inner edges thereof will be at different distances 
from the Outer edge of the other window. In 
this manner, the V-shaped bearing between the 
lower toggle arm 6 and the corresponding win 
dow of actuating element 5 may be at selective 
distances from the lower end for the thermal 
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close contact members 20-24 thereof, it is nec 
eSSary to depress the insulating button 25 which 
has a pin 26 secured thereto, which is rigidly 
attached to a contact carrying arm 9 and ex 
tends from toggle arm 7. Spring 25a holds 
the movable contact carrying element against, 
contact carrying arm f 9. In other words, a tog 
gle arm is positively pushed so as to again 
throw the toggle past dead center from the po 

o, shown in Fig. 1 to the position shown in 
Fig. 3. 

Pivotally mounted on the arm f is an auto 
natic resetting lever 37 having a stop element 
2. By moving arm 37 about its pivot, the stop 
member 27 may be moved either to the posi 
tion shown in Figs. 1 and 2, that is, out of 
alignment with a hook-shaped portion 28 
of bracket fo, or in alignment therewith, such 
as shown in Fig. 3. When it is out of alignment 
with the hook-shaped portion 28, as shown in 
Fig. i., a maximum movement past dead center is 
afforded. However, when it is in alignment, as 
shown in Fig. 3, there is a minimum amount of 
novement past dead center as the actuating 
element 5 is moved to the right under the in 
fluence of heat so as to change the relay elements 
from the position shown in Fig. 3 to the posi 
tion shown in Fig. 1. This is because stop ele 
ment 27 instead of toggle arm 8 abuts the hook 
shaped member 28. With a maximum amount 
of movement past dead center, the relay does 
not automatically reset after actuation and must 
be manually reset by pushing button 25. With 
minimum movement past dead center, however, 

element 2, merely by the reversing of the mount 
ing of actuating element 5. In this manner the 
distance required for the bimetal to travel to 
the trip point is greater with the element S as 
Sembled in one position than in a reversed po 
Sition. The reason for a double hold on the 
right is that the lower end of spring T loops 
through at two places. On the extreme left a 
single hole 6 and window constitute the two 
places of passing through of the spring. In this 
manner, Spring maintains substantially the 
Same relative position irrespective of reversal 
of element 5. Such change in rating of the re 
lay, of course, would be also suitable for situa 
tions in which it is desirable to vary the amount 
of heating current necessary to trip the relay 
Or to increase the operating temperature of the 
bimetal, in Order to make the relay less resistive 
to changes in ambient temperature. 

In Some applications it is desirable to have the 
relay trip instantly at high currents, as in case 
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of a short circuit. 
Connected in parallel with heater element 23 

is a Saturable reactor coll 29 having a coacting 
armature 30 pivoted about point 3 against the 
biasing action of a spring 32. In the case of a 
very high overload current, the potential drop 
across the heater 23 exceeds the saturating volt 
age of the shunted reactor 29, therefore caus 
ing a substantial degree of saturation of reac 
tor 29 and occurrence of stray or leakage flux 
lines which will attract armature 30 and move 
it counter-clockwise, as viewed in Fig. 2. 

In moving counter-clockwise, an arm. 33a on 
the tail portion 3 on the armature will abut 
the arm 2 of the toggle, thereby causing it to 
move and to throw the toggle past dead center. 
The trip point may be adjusted by adjusting the 
tension of spring 32. If instantaneous trip for 
extreme overload or short circuit currents is not 
desired, the reactive shunt may be omitted. 

In order to compensate for changes in the 
ambient temperature or room temperature, the 
lower end of spring instead of being directly 
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connected to the actuating element 5, as shown 
in Fig. 1, is connected to a second bimetallic 
element 36 which, in turn, is rigidly secured to 
actuating element 35, as shown in Fig. 4. An 
insulating spacing element 34 of Micarta or 
other suitable insulating material may be pro 
vided to prevent excessive transfer of heat to 
the spring 7. As the ambient temperature in 
creases, the tension of spring T increases, thus 
the relay is made practically responsive to the O 
same value of overload current regardless of 
changes in ambient temperature. In order to 
make the relatively short compensating element 
33 sufficiently active to provide the necessary de 
gree of compensation it may be made up of sev 
eral thin sheets of bimetal. Inasmuch as the 
thermal element 36 is located below the heater 
23, it provides against heating of thermal ele 
ment 36 by convection from the heater. . . . 
Thus it will be seen that I have provided a 

general purpose relay suitable for a number of 
situations or applications, which relay has a min 
imum number of moving parts, which are out 
standingly resistant to mechanical shocks. Fur 
thermore, I have provided a relay which is read 
ily adjustable and which is highly reliable in 
operation, having a toggle mechanism which is 
not subjected to changes in fulcrum or shifting 
of dead-center position through Ordinary wear. 
Furthermore, I have provided a relay which is 
either manually resettable or automatically re 
settable at will merely by the rocking movement 
of a resetting lever mounted on One of the tog 
gle arms. Further, it may be adapted to trip 
instantly at extremely high. Overloads. 

I am, of course, aware that others, particular 
ly after having had the benefit of the teachings 
of my invention, may devise other devices and 
systems of control embodying my invention, and 
I, therefore, do not wish to be limited to the spe 
cific showings made in the drawing and the de 
scriptive disclosure hereinbefore made, but wish 
to be limited only by the scope of the appended 
claims and such prior art that may be perti 
nent. w 

I claim as my invention: 
1. A thermal relay comprising, in combination, 

a thermal responsive actuating element, a tog 
gle mechanism actuated thereby, a switch which 
is operated by said toggle mechanism, and a stop 
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lever pivotally connected to and supported by one 

lectively adjusting the travel of said toggle 
mechanism by selectively changing the position 
of said lever, for selectively making the relay 
automatically or non-automatically resettable 
upon movement of said thermal responsive ac 
tuating element in a direction opposite to the 
direction for actuating the switch. 

2. Athermal relay comprising, in combination, 
a thermal element, an actuating element oper 
able thereby, a toggle mechanism operable by 
said actuating element and a switch Operable 
by said toggle means, said actuating element, 
toggle mechanism and switch being operable in 
one direction in response to heating of said ther 
mal element, and said actuating element and 
toggle mechanism being operable in an opposite 
direction in response to cooling of said thermal 
element and a stop lever pivotally connected to 
and supported by one of the arms of said tog 
gle mechanism for adjusting the limit of travel 
of said toggle mechanism by selectively chang 
ing the position of said lever, so as to selectively 

of the arms of said toggle mechanism for se- . 

5 5 

60 

ps ar. 

matically resettable upon predetermined cooling 
of said thermal element. 

3. A thermal relay comprising, in combination, 
a thermal element, an actuating element op 
erable thereby, a toggle mechanism operable by 
said, actuating element and a switch operable 
by said toggle means, said actuating element 
being operable in one direction in response to 
a predetermined heating of said thermal ele 
ment to throw said toggle mechanism past 
"dead center' to operate said switch, and being 
operable in an opposite direction in response to 
a predetermined COOling of said thermal element 
to throw said toggle mechanism, past "dead cent 
ter' to substantially its original position and an 
adjustable stop lever pivotally connected to and 
Supported by One of the arms of said toggle 
mechanism for limiting movement past "dead 
center' of said toggle mechanism by selectively 
changing the position of said lever, for selective 
ly rendering said switch either automatically re 
settable to its original position or not so re 
settable, in response to said cooling of the ther 
thnal element. 

4. A thermal relay comprising, in combina 
tion, a thermal element, an actuating element 
operable thereby, a toggle mechanism operable 
by said actuating element and a switch operable 
by said toggle means, said actuating element, 
toggle mechanism and switch being operable in 
one direction in response to heating of said ther 
mal element, and said actuating element and 
toggle mechanism being operable in an oppo 
site direction in response to cooling of said ther 
mal element and means for adjusting the limit 
of travel of said toggle mechanism so as to se 
lectively make the contacts automatically or 
non-automatically resettable upon predeter 
mined cooling of said thermal element, said ac 
tuating element being reversibly mountable and 
slightly unsymmetrically shaped so as to require . 
two different predetermined values of heating 
of said thermal element to operate said switch, 
which values are dependent upon whether said 
actuating element is mounted in One position 
or in a reverse position. - 

5. Athermal relay comprising, in combination, 
a thermal element, an actuating element oper 
able thereby, a toggle mechanism operable by 
said actuating element and a switch operable 
by said toggle means, said actuating element be 
ing operable in One direction in response to a pre 
determined heating of said thermal element to 
throw said toggle mechanism past "dead cen 
ter' to operate said switch, and being operable 
in an opposite direction in response to a pre 
determined cooling of said thermal element to 
throw said toggle mechanism past "dead center' 
to substantially its original positions and adjust 
able stop means for limiting the latter move 
ment past "dead center' of said toggle mech 
anism for selectively rendering said switch either 
automatically resettable to its original position 
or not so resettable, in response to said cooling 
of the thermal element, said actuating element 
being reversibly mountable and slightly unsym 
metrically shaped so as to require two different 
predetermined values of heating of said thermal 
element to operate said switch, which values are 
dependent upon whether said actuating element 
is mounted in one position or in a reverse po 
sition. 

6. A thermal relay comprising, in combination, 
make the contacts automatically or non-auto- a thermal element, a toggle mechanism, a re 

  



4 
Versibly mountable, slightly unsymmetrical ac 
tuating member having a pair of symmetrical 
end portions either of which is connectible to 
the thermal element, non-symmetrical interne 
diate portions thereon either of which is pivot 
able to said toggle mechanism, a switch which is 
Operable by Said toggle mechanism and which is 
Selectively responsive to two different predeter 
nined degrees of heating of said thermal ele 
ment dependent upon whether said actuating 
element is mounted in one direction or in a 
reverse direction. 

7. A thermal relay comprising, in combination, 
a thermal element, a toggle mechanism, a re 
versibly mountable, slightly unsymmetrical ac 
tuating member having a pair of connecting por 
tions either of which is connectible to the ther 
nal element and having a pair of toggle engag 
ing portions either of which is pivotable to said 
thermal element depending upon which connect 
ing portion is connected to the thernal element 
and a switch which is operable by said toggle 
mechanism and which is selectively responsive 
to two different predetermined degrees of heat 
ing of said thermal element dependent upon 
whether said actuating element is mounted in 
One direction or in a reverse direction. 

8. A thermal relay comprising, in combination, 
a thermal element, a toggle mechanism, a re 
versibly mountable, slightly unsymmetrical ac 
tuating member having a pair of connecting por 
tions either of which is connectible to the ther 
mal element and having a pair on non-symmet 
rical windows, one of the edges of each serving as 
pivotal points for said toggle mechanism, de 
pending upon which of said reversible connect 
ing portions is connected to the thermal element, 
and a Switch which is operable by said toggle 
mechanism and which is selectively responsive to 
two different predetermined degrees of heating 
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of Said thermal element dependent upon whether . 
Said actuating element is mounted in one direc 
tion or in a reverse direction. 

9. A Switch comprising, in combination, a sup 
port having a V-shaped notch therein, an actu 
ating member which is biased towards said sup 
port by an adjustable spring interconnecting the 
Support and actuating member, a toggle com 
prising two arms which are devoid of mechan 
ically interconnected parts, one of said toggle 
arms having an end comprising a pair of arms 
Which straddle said support and have a joint 
Which is solely in contact engagement with said 
V-shaped notch, and the other of said toggles 
having an end which is solely in contact engage 
ment with a portion of said actuating element, 
the remaining ends of said toggle arms being 
Solely in contact engagement along a substan 
tially straight line bearing surface, all of said 
contact engagements. being maintained by the 
biasing action of said spring. y 
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10. A thermal relay comprising, in combina 

tion, a Support, a thermal element secured there 
to, a toggle mechanism comprising two arms 
pivoted on each other solely by contact en 
gagement, a reversibly mountable, slightly un 
Symmetrical actuating element having a pair of 
reversible ends, one of which is secured to said 
thermal element and the other of which abuts 
Said toggle mechanism, spring means for biasing 
Said thermal element against said toggle mech 
anism and for biasing the latter against said 
support SO as to hold said arms thereof together, 
said actuating element having two non-symmet 
rical windows, about the ends of which one of 
Said toggle arms forms a pivot, only one of Said 
Windows being used, depending upon whether 
said actuating element is mounted in one posi 
tion or a reverse position, thereby affording sea 
lective tripping periods for a predetermined 
heating of said thernal element. 

11. A thernal relay comprising, in combina 
tion, a support, a thermal element secured there 
to, a toggle mechanism comprising two arms 
pivoted on each other solely by contact engage 
ment, a reversibly mountable, slightly unsym 
metrical actuating element having a pair of ends, 
One of which is secured to said thermal element 
and the other of which abuts said toggle mecha 
anism, spring means for biasing said thermal 
element against said toggle mechanism and for 
biasing the latter against said support so as to 
hold said arms thereof together, said actuating 
element having two non-symmetrical windows, 
about the ends of which one of said toggle arms 
forms a pivot, only one of said windows being 
used, depending upon whether said actuating 
element is mounted in one position or a reverse 
position, thereby affording selective tripping pe 
riods for a predetermined heating of said ther 
mal element, said toggle arms being non-inter 
connected at the knee but being merely in abut 
ment along a substantially straight line bearing 
Surface. 

12. A thermal relay comprising, in combina 
tion, a thermal element, a toggle mechanism, a 
reversibly mountable, slightly unsymmetrical ac 
tuating member having a pair of symmetrical 
end portions either of which is connectible to the 
thermal element, non-symmetrical intermediate 
portions thereon either of which is pivotable to 
said toggle mechanism, a switch which is oper 
able by said toggle mechanism and which is sea 
lectively responsive to two different predeter 
mined degrees of heating of said thermal ele 
ment dependent upon whether said actuating 
element is mounted in One direction. Or in a 
reverse direction, a second thermal element con 
nected between said actuating element and said 
toggle mechanism for compensating for changes 
in ambient temperature. 

GEORGE C. ARMSTRONG. 

  


