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To all thom, it may concern; 
Be it known that I, BENJAMIN E. GET 

CHELL, a citizen of the United States of 
America, residing at Plainville, Hartford 
County, Connecticut, have invented a new 
and useful Relay, of which the following is 
a specification. 
My invention relates particularly to an 

overload relay or automatic circuit breaker 
intended for use with motor starting 
switches. A motor will stand a certain 
amount of overload for a limited period of 
time, and when that limit has been reached 
it is necessary to open the circuit to avoid 
injury to the motor from excessive heat. I 
have therefore sought to design a device 
which may be economically manufactured 
according to standard specifications and 
which will automatically open a circuit in 
case an overload persists for a given period 
of time, which period is within the safe 
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limits of the apparatus. 
Another object is to facilitate the adjust 

ment of such a device so that the percentage 
of permissible overload may be varied. 
Another object of the invention is to pro 

vide means in a standardized device for 
varying the time factor of the relay. 
Another object is to construct a device of 

the character described in such a way that 
the parts may be readily assembled or sepa 
rated for the purpose of manufacture and 
repair. 
In its preferred form, the invention con 

templates the use of a heater element in the 
main circuit and a thermostatic element and 
adjustable contact in an auxiliary circuit. 
These elements are electrically connected 
through the medium of a heat transmitting 

40 member, the size and material of which de 
termines the time required for the heating 
of the thermostatic element. By adjusting 
the contact the delayed action of the ther 
mostatic cutout may be controlled. 
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Figure 1 is a perspective view of one form 
of device embodying the improvements of 
my invention. 

Fig. 2 is a longitudinal sectional view of 
the same on an enlarged scale. 

Fig. 3 is a transverse Sectional view on 
the plane of the line 3-3 of Fig. 2. 

Fig. 4 is a transverse sectional view on 
the plane of the line. 4-4 of Fig. 2. 

. 

Fig. 5 is a perspective view of the interior 
parts separated. 

Figs. 6 and 7 are detail views of a modi 
fied form of heater element. 

Fig. 8 is a sectional view of the preferred 
form of device. 

Fig. 9 is a perspective view of the heater 
element of Fig. 8. 

Fig. 10 is a plan view of the lower half 
of the casing. - 

Fig. 11 is a perspective view of an end 
cap. 

Fig. 12 is a side view of a relay with an 
adjustable knob. w m 

In the form shown in Figs. 1 to 4 the 
body of the device is formed of two parts 
10 and 11 which are grooved longitudinally 
SO as to form a container, and these parts are preferably of insulating material and 
held together by the metallic end members 
Or caps 12 and 13. The heater element 
such as 14 (and 14 Figs. 8 and 9) is formed of resistance metal, the size and resistance 
of which is selected to afford the proper 
heating effect at the load the unit is in 
tended to carry. One end of the heater 
strip may be bent up so as to fit between 
an angular support 15 and the end of the 
cap to which it is detachably secured by the 
Screw 16. The screw 17 may serve to se 
cure the support to the body or casing. 
The other end of the heater strip may be. 
Secured to an angular support 18 by means 
of a screw or bolt 19 which also secures 
the angular support to the casing. The 
Screw 20 may serve to connect the end cap 
13 to the Support and thus to the casing. 
The heater strip extends longitudinally of 
the casing and one part of it rests on the 
boss 21. The ends of the heater strip 14 
may be passed through slots in the end 
caps 12 and 13 and secured by the screws 
16 and 20 as shown in Fig. 8. The caps 
may be held to the casing by tacks or pins. 
The heat conducting and transmitting mem 
ber 22 may be formed for instance of copper 
in contact with the heater strip above the 
boss 21. The thermostatic element 23 is 
formed for instance of a bimetallic combi 
nation commonly used for thermostatic ele 
ments. One end of this thermostatic strip 
is secured to the copper spacer 22 by means 
of a screw or bolt 24. An asbestos insulat 
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ing strip 25 or 25 is preferably interposed 
between part of the heater strip and part 
of the thermostatic strip so that the heat 
ing effect will be concentrated at the sta 
tionary end of the thermostatic element. 
To further concentrate the heating effect 
I prefer to crimp fold or double the heater 
strip upon itself as at 26 or 26 adjacent 
the heat transmitter 22. This also prevents 
the expansion and contraction of the heater 
element from acting mechanically against 
the screw 24 which might otherwise be dis 
placed and vary the position of the thermo 
static strip 23. 
The adjustable contact screws 27 (and 

28 which surrounds the casing between the 
end caps 12 and 13 and serves as an ex 
ternal electrical terminal. The insulating 
disc or turret 29 is preferably provided with 
a graduated dial, and the end of the ad 
justable contact screw 27 is provided with 
an indicating pointer 30. The turret is pro 
vided with a stop 31 to limit the swinging. 
movement of the pointer. A spring 32 pref 
erably surrounds the screw 27 beneath the 
pointer 30 and may be housed in the outer 
face of the turret 29. This spring holds the 
turret or dial down against the casing or 
body of the unit and also puts a tension 
on the adjusting screw. 27 through the 
medium of the pointer 30 so as to provide 
frictional resistance to prevent the pointer 
and screw from changing their position by 
vibration. 
I have found that the heater element 14 

may be made of strip material for relays 
having a capacity of 5 amperes and greater. 
Below this size I have found it more con 
venient to form the heater element as shown 
in Figs. 6 and 7. In this case the resist 
ance wire 33 is connected to a strip 34. Part 
of the wire is wound around an insulating 
strip 35 on the end of the strip 34, and 
the opposite ends of the wire are shaped so 
that they may be connected to the sup 
ports 15 and 18 in the same way that the 
ends of the heater strip 14 are secured. 
The strip 34 is adapted to be mounted on 
the boss 21 and to be engaged by the copper 
transmitting member 22. 
With a device constructed as herein de 

scribed it is possible to adjust the elements 
so as to permit a 600% overload for a few 
seconds, a 400% overload for thirty seconds, 
and a 200% overload for nearly two min. 
utes, and 125% overload for six or eight 
minutes. By substituting a different size 
of copper block 22, or by making the block i the findamental time lag 
of the device may be designed to suit the 
particular conditions for which the relay is 
to be used. The heat generated in the 
heater element 14 is proportional to the cur 
rent flowing. The direct heat from the 

1,589,808 
principal part of the heater element is 
shielded from the movable part of the ther 
mostatic element by the asbestos strip 25. 
The bending of the thermostatic strip is therefore substantially proportional to the 
current flowing through the heater stri 
and conducted through the spacer bloc 
22. The exact point to which the contact 
between the movable end of the strip 23 
and the screw 27 will be broken may be 
varied by adjusting the screw 27. The 
scale of the dial may be marked with divi 
sions indicating from 80% to 125% of the 
load. In initial adjustment of the device 
the contact screw is adjusted for the rated. 
capacity of the relay. The pointer is then 
turned on the screw and set at 100 and then 
soldered in place on the screw. If the 
pointer is now moved from 100 toward 80 
on the dial the screw will be backed out or 
unscrewed slightly thus lessening the 
amount of heat or current necessary to sepa 
rate the end of the thermostatic strip from 
the end of the screw. If the pointer is 
moved toward 125 on the scale it will then 
be necessary to increase the heat or current 
in order to open the circuit. 
The device is so constructed that it may 

be mounted in clips like an ordinary car 
tridge type fuse. 
Although I have referred to the construc 

tion as particularly adapted for use with 
motor starting switches, it should be under 
stood that I do not consider the invention 
in its broader aspect to be limited in use 
with any particular combination. 
I claim: 
1. An electric relay comprising an insu 

lating housing, a heater element mounted 
therein, a thermostatic element, a time lag 
element thermally and electrically connect 
ing said thermostatic element with said 
heater element, an adjustable contact screw 
co-acting with said thermostatic element, 
and end caps to which the terminals of the 
heater element are secured. 2. In an electric relay, an insulating hous 
ing, a heater element mounted therein, a 
thermostatic element, a time lag element 
interposed between said heater element and 
said thermostatic element, external connec 
tions to said heater element and a contact 
for said thermostatic element. 

3. In an electric relay, an insulating 
housing, a heater element mounted therein 
a thermostatic element detachably connected 
to said heater element at one end, a non 
conducting shield detachably mounted be 
tween all of the remaining parts of said 
heater element, and said thermostatic ele 
ment, and a contact normally engaging the 
movable end of said thermostatic element. 

4. In an electric relay, an insulating hous 
ing, a thermostatic strip therein, a heater 
element having a crimped portion for con 
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centrating the heat of said element on one 
end of said thermostatic strip and an adjust 
able contact for the other end of said ther 
mostatic strip. 

5. In an electric relay, a housing, a heater 
element, a thermostatic element connected 
thereto in said housing, an encircling band, 
an adjustable contact screw therein co-acting 
with said thermostatic element and extend 
ing outside of said housing, a detachable 
turret surrounding a part of said screw, a 
pointer secured to said screw, and a spring 
interposed between said pointer and said 
turret. 

6. An insulating housing, end caps there 
for, a heater strip having its ends connected 
to said end caps, a thermostatic strip, means 
for connecting one end of said thermostatic 
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ing having a groove, a heater element 
mounted therein, a thermostatic element elec 

30 

strip to said heater strip and securing both 
of said strips to said housing, a contact for 
the other end of said thermostatic strip, said 
heater strip being constructed to concentrate 
its heat adjacent the connected portions of 
said strips, and a thermal insulating member 
interposed between the movable end of said 
thermostatic strip and said heater strip. 

7. In an electric relay, an insulating hous 

trically connected to said heater element at 
one end, a non-conducting shield closing the 
space between said heater element and the 
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movable end of said thermostatic element, 
and a contact normally engaging the mov 
able end of said thermostatic element. 

8. In an electric relay, an insulating hous 
ing formed in two parts, a heater strip 
mounted within said housing, a thermostatic 
strip mounted within said housing, means 
for securing said strips to one of said parts, 
an adjustable contact screw co-acting with 
said thermostatic strip, and means for se 
curing said parts together including a band 
forming a connection for said screw and 
constituting an external electric terminal. 

9. An electric relay comprising an in 
sulating housing, a heater element mounted 
therein, a thermostatic element, means for 
thermally and electrically connecting said 
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elements including a removable spacer, an 
adjustable contact screw co-acting with said 
thermostatic element, and an external in 
dicating pointer for said screw. 

10. In an electric relay, an insulating 
housing, a heater element mounted therein, 
a thermostatic element, a removable time 
lag element interposed between said heater 
element and said thermostatic element, and 
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external connections to said heater element 
and said thermostatic element. 

11. In an electric relay, a housing, a 
heater element, a thermostatic element con 
nected thereto in said housing, an adjustable 
contact screw co-acting with said thermo 
static element and extending outside of said 
housing, a turret surrounding a part of 
said screw, a pointer secured to said screw, 
and a spring interposed between said pointer 
and said turret. 

12. In an electric relay, an insulating 
housing, a heater element mounted therein, 
a thermostatic element, a time lag element 
interposed between said thermostatic ele 
ment and said heater element, and a screw 
for securing all of said elements to said 
housing. 

13. In an electric relay, an insulating 
housing having an interior boss, a heater 
strip supported on said boss, a thermostatic 
strip, a time lag element interposed between 
said thermostatic strip and said heater strip, 
and a screw passing through said strips and 
securing them to said boss. 

14. In an electric relay, an insulating 
housing, a heater strip mounted therein 
and having a crimped portion, a thermo 
static strip thermally and electrically cont 
nected adjacent said crimped portion, and 
an insulating shield between the crimped 
portion of said heater strip and a part of 
said thermostatic strip. 

15. In an electric relay, an insulating 
housing formed in two parts, a heater strip 
and a thermostatic strip connected to one 
of said parts, a contact screw connected to 
the other part, end caps, and an intermediate 
band EE said parts together. 
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