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BE-METASSC OVERLOAD RELAY HAWENG 
SNAP SWATCE 'OGGSLE ACTION 

Schia Firth Margais, St. Charlies, Ei, assig or to Fair'EaaS 
Electric Company, Batavia, H., a corporation of 
Belaware 

Fied St Be 9, 96A, Ser. No. 1:6,522 
7 Caians. (C. 238-22) 

The invention relates to Switch mechanism and has 
reference in particular to an overload relay of the bi 
metallic type incorporating a snap Switch having toggle 
action for opening and closing an electric circuit. 
The overload relay of the invention is operable to 

automatically open and close an electric Switch when the 
circuit thereof is subjected to overload current conditions, 
and in combination therewith a resetting plunger is pro 
vided adapted to be manually actuated for ciosing the 
switch or which can be locked in position whereby the 
switch will automatically close following each opening 
action as caused by an overload condition. 

in connection with the foregoing an object resides in 
the provision of an overload relay Switch having a re 
setting plunger and wherein irrespective of whether the 
plunger is free for mantial resetting or locked for alto 
matic resetting, the overload relay Switch is trip free in 
either condition of operation. 
Another object of the invention resides in the pro 

vision of a snap acting Switch of the toggle type for con 
trolling an electric circuit in response to overload condi 
tions, and which will incorporate adjustable means having 
operative relation with the snap acting Switch whereby 
the trip setting of the Switch can be varied. 

Another object is to provide a switch as described and 
wherein the adjustable means is constructed and arranged 
to effect bodily movement of the switch structure as a 
unit with respect to the bimetallic strip, whereby the 
trip setting of the Switch can be varied to cause the relay 
to operate at a higher or lower current value. 

Still another object is to provide a Snap acting, toggle 
type of overload switch mechanisin which will be fully 
compensated so that tripping of the Switch will take 
place substantially independently of changes in ambient 
temperature over a wide range. 

Another object is to provide an overload relay as de 
scribed which can be readily converted from the non 
congei Sated type to the compensated type, and winerein 
the conversion will not materiaily after the basic combi 
nation constituting the invention. 

Still another object is to provide an overload relay 
embodying the structural features and having the mode 
of operation as described and wherein the bimetalic 
strips are mounted for cantilever action so as to elimi 
nate lost motion and improve reliability. 
With these and various other objects in view, the in 

vention may consist of certain novel features of con 
struction and operation, as will be more fully described 
and particularly pointed out in the specification, draw 
ings and ciaims appended thereto. 

in the drawings which illustrate an embodiment of the 
device and wherein like reference characters are used 
to designate like parts 
FIGURE 1 is an elevational view showing the non 

compensated type of bimetallic overload relay of the in 
vention, certain parts being broken away to better illus 
trate the improved structural features of the same; 
FGURE 2 is an elevational view of a temperature coin 

pensated form of overload relay coming within the in 
vention and which incorporates an additional bimetallic 
strip for compensating purposes; 
FIGURE 3 is a sectional view taken vertically and 
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transversely of the compensated overload relay as shown 
in FIGURE 2, substantially along line 3-3 of Said figure; 
FIGURE 4 is a sectional view taken vertically and 

longitudinally of the relay as shown in FIGURE 2, the 
switch contacts and associated parts thereof being illus 
trated as in a closed circuit position; 
FIGURE 5 is a sectional view similar to FIGURE 4 

but showing the compensated type of overload relay with 
switch contacts and associated parts in circuit open posi 
tion; 
FGURE 6 is a horizontal sectional view taken Sub 

stantially along line (5–6 of FIGURE 4; and, 
FIGURE 7 is a detail sectional view illustrating the 

locking means for locking the resetting plunger for auto 
matic reset operations. 
The non-compensated type of overload relay as shown 

in FIGURE 1 incorporates the basic features of the in 
vention and wherein the structure identified by numeral 
18 comprises a housing of relatively hard and durable 
material having insulating qualities and which may be 
in two or more parts such as the top housing part is 
and the botton housing part 2. The said parts are 
joined together by the securing screws E3. The upper 
housing part it has terminal members 4 and 5 Secured 
thereto and which support the heater 6. The conduc 
tors 27 of the electric circuit, to be protected against 
overoad current conditions, are suitably secured by the 
Screws 3 to the terminal merbers 4 and 5, and cur 
rent is conducted by the heater when the circuit is closed. 
The top housing part is also contains the bimetallic ele 
ment 25 in the fornia of a strip fixedly secured at its right 
hand end by the screw 25 to a wall of the housing part 
so as to have cantilever action. As a result, the free 
Ieft hand end of the bimetallic strip is able to flex down 
wardly in response to the heat produced by the heater 6. 
Another wail of the top housing part A1, namely wall 22, 
extends horizontally below the bimetallic strip and said 
wall aids in insulating the switch elements of the device 
from the heater and from the bimetallic strip. 
The heater 6 is formed of any suitable metal having 

such resistance to the flow of an electric current as to 
produce considerable heat which influences the bimetalic 
strip causing flexing of the same as well understood in 
the art. The flexing movement of the bimetallic strip is 
transmitted by the coupler 23 to the movable ever of a 
Switch unit and which has toggle action for controiling 
the opening and closing of the electric circuit, all in a 
manner which will now be described. 
The other conductors of the electric circuit namely 24, 

are respectively Secured by the screws 25 to the terminal 
members 26 and 27, the former being located in a recess 
formed on the underside of wall 22, and the latter being 
located in contact with an outside wall of the bottom 
housing part S.2. The terminal member 26 has the sta 
tionary contact 28 fixed thereto and said contact is flex 
ibly Supported by its connecting strip. The terminal 
member 27 is electrically connected by the metal strip 29 
to the Switch unit designated in its entirety by the nu 
meral 362. The metal strip 29 is soldered or riveted to the 
base of the Switch unit at the right hand end of the unit, 
and thus the unit may have limited movement by canti 
lever action in an upward direction. Normally, how 
ever, the base of the switch unit may rest on the top of 
Wall 3E of the bottom housing part 2. Adjusting screw 
32 is provided for the purpose of lifting the left end of 
the Switch unit and thus causing the same to pivot in 
a counterclockwise direction as permitted by the strip 29 
whereby the position of the switch unit may be varied. 
Accordingly it will be observed that the screw 32 has 
threaded engagement in the housing part 2 and that the 
Screw extends through the wall 31 so as to contact the 
base of the Switch unit 36 at the left hand end thereof. 
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The switch unit 30 as employed in the non-compensated 
unit of FIGURE 1 is sinhilar in construction and mode of 
operation to the switch unit employed in the temperature 
compensated modification as best shown in FEGURES 2, 
4 and 5. Thus the movable lever 33 of the Switch unit 
is pivoted at 34 and the left hand end of the same extends 
outwardly beyond the rear of the unit for a knife contact 
at 35 with the coupler 23. The opposite end of the mov 
able lever 33 is formed at 36, FIGURE 2, to provide a 
depending part for connection with the toggle spring 37. 
The opposite end of the toggle spring is anchored at 
38 to the toggle lever 40. Said toggle lever carries at 
its upper right hand end a pair of knife elements 41 which 
have contact with the apex of the triangular openings 
provided, respectively, by the side wails of the switch 
unit. The rear end of the toggle ever 43 above the 
anchoring for the toggle spring is formed to provide a 
laterally extending flange 42, FIGURES 6 and 7, and 
which functions as a resetting element for the switch. 
Also, the right hand end of the toggle lever 48 is integral 
with the movable contact 43 and which is adapted to 
coact with the stationary contact 28 for making and break 
ing the electric circuit. 

With the contacts 28 and 43 of the Switch unit in closed 
position as shown in FIGURE I, it will be understood 
that the electric circuit is operative, since conductors 37 
are connected by the heater i3, whereas conductors 24 
are connected by the terminal members 25 and 27, by the 
metal strip 29 and by the closed contacts 28 and 43 of 
the switch unit. It follows that current flow will take 
place in heater 16. Should overload conditions develop 
to a predetermined degree, the heat produced will flex 
the bimetallic strip 20 in a downward direction sufficient 
to open the Switch contacts 28 and 43. This is accom 
plished by downward movement of the coupler 23 effect 
ing pivotal movement of the lever 33 in a counterclock 
wise direction. When the lever has rotated to an extent 
such that the toggle spring 37 is above a dead center posi 
tion, as determined by the pivot point of the knife ele 
ments 41, the toggle lever 40 will be rotated in a clock 
wise direction. This will effect a separation between the 
stationary contact 28 and the movable contact 43 and thus 
the circuit is opened and current flow in the circuit will 
be terminated. Due to the snap action of the toggle lever 
40, the breaking of the electric circuit is rapid and exces 
sive arcing between the contacts is eliminated. 

It is possible to set the present overload relay so that 
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opening of the switch will take place when a current of 
a predetermined value is caused to flow through the heater 
6. This setting of the present relay is accomplished by 

the threaded adjusting screw 32 which can be rotated to 
lift the switch unit 30 from its supported position on wall 
31. A lifting of the switch unit at its left hand end will in 
effect pivot the same in a clockwise direction as permitted 
by the flexible strip 29, and accordingly the switch unit 
will be located closed to the bimetallic element 20. Thus 
said element may flex to a less extent and still actuate the 
movable lever 33 to open the switch contacts. It will 
be understood from the foregoing that when the adjust 
ing screw 32 is rotated to elevate the left hand end of the 
switch unit that the contacts will open on a lower value of 
current and conversely when the adjusting screw is ro 
tated to lower the left hand end of the Switch unit, the said 
contacts will require a greater value of current before 
opening. 
The toggle action of the switch unit is such that the con 

tacts will remain open after the toggle lever 40 has been 
rotated to separate the movable contact 43 from the sta 
tionary contact 28. Accordingly it is necessary to provide 
some form of resetting mechanism for moving the toggle 
lever 40 downward or in a counterclockwise direction for 
returning the same to initial position. Of course, when 
the toggle spring 37 moves below a dead center position, 
as determined by the pivot point of the knife elements 43, 
the toggle spring 37 will become operative to move the 
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toggle lever into its fully returned position. In this posi 
tion of the toggle lever the movable contact 43 will again 
engage the stationary contact 28 so that the circuit is re 
established. 
The overload relay of the invention incorporates a 

resetting plunger 45, FEGURES 6 and 7, disposed in a 
groove 46 extending vertically of the housing 0. The 
groove is so formed as to accominodate the lateral flanges 
47 extending laterally from the side edges of the plunger 
and for the greater length of the plunger. The lower end 
of the plunger is bifurcated to form the two depending legs 
4:3 and 43 and the space thus provided between the legs 
accommodates the flange or resetting element 42. This 
elessent has been described as extending lateraily fron the 
top rear end of the toggle lever 49 and as shown in FG 
URE 7, the legs 48 and 49 of the plunger straddle the 
element. In order to maintain the plunger in its elevated 
inoperative position the recess 59 formed in the housing 
part 2 accommodates the coil spring 5 which is caused 
to engage the leg 48 of the plunger. The action of the 
spring, therefore, is to force the plunger in an upward 
direction so that the plunger is normally maintained out 
of contact with the resetting element 42. 

However, it is possible to lock the resetting plunger 45 
in a depressed or resetting position, and for this purpose 
the right hand edge of the plunger has the triangular 
shaped notch 52 formed therein. Said opening is adapted 
to received a locking pawl such as 53 carried by the side 
54 which is mounted for reciprocating movement adjacent 
the rear wall of the housing 19 and in substantial align 
ment with the flange 47 on the notched side of the plunger. 
The slide 54 extends outwardly beyond the side wall 
of the housing 18 and the said extending end is formed 
with the finger opening 55. 
With the slide 53 withdrawn from the notch 52 as 

shown in FIG JRE 5, the resetting plunger 45 is free for 
Ianual actuaticin. Thus following an opening action of 
the switch cointacts, the same can be closed by merely 
depressing the plunger, since the resetting element $2 Will 
be engaged and the toggle lever 48 will be moved down 
wardly to relocate the elements of the toggle switch in 
their initial and operative position. However, when the 
side 54 is pushed in to cause the locking pawl 53 to be 
inserted within the notched opening 52 as in FiGURE 7, 
the resetting plunger 45 is iocked in a depressed position. 
In this position of the resetting plunger, the same will 
have contact with the element 43, but due to the resiliency 
of this element, the toggle switch is permitted to open, 
and the Switch is also caused to autoignatically close. Of 
course, this action requires that the notch 52 have a 
precise location lengthwise of the plunger so that when 
locked by the pawi 53 the plunger will engage the element 
42 with the proper tension whereby to permit opening 
action of the toggle switch and also cause its automatic 
closing. 
The modified structure shown in FGURES 2, 4 and 5 

is characterized by the provision of temperature compen 
Sating means, and accordingly the switch will trip upon 
predetermined current loads independently of ambient 
temperature conditions. The housing 6 of relatively hard 
insulating material is preferably formed in three parts 
including an upper housing part 31, an intermediate hous 
ing part 2, and a base housing part 19, all three parts 
being secured together by the screws 13. The top housing 
part 1 retains the terminal members 4 and 15 which in 
turn support the heater 16. Said part also supports the 
bimetallic strip 20 fixed by the screw 25 to a wall of said 
part so as to have cantilever action, and below the bi 
metallic element 20 the said top housing part provides 
the dividing and insulating wall 22. The terminal mem 
bers 26 and 27 are associated with the switch elements as 
previously described, with member 26 having location in 
a groove formed in the undersurface of the wall 22 and 
which in turn electrically connects with and supports the 
stationary contact. 23. The terminal member 27 is dis 
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posed in contact with the side wall of the housing part 
E2, and the relatively thin and flexible strip 29 electrically 
and mechanically joins the same to the switch unit 30. 
The adjusting screw 32 is threaded into and through wall 
3: so as to engage the base of the switch unit for varying 
the setting for the tripping of the switch. 
As regards the switch unit, it has been previously stated 

that the construction of the same and its mode of opera 
tion is similar to that shown in FIGURE 1. However, 
in this modification the rear end 35 of the pivoted switch 
lever 33 may be somewhat elongated with the knife edge 
being eliminated and said rear end 35 may project through 
an opening provided in the coupler 60. The coupler 
mechanically connects the bimetallic strip 289 with the 
bimetallic compensating strip 61. The said compensating 
strip is hingedly mounted to permit limited movement, 
being fixedly secured by the rivet ($2 to the flexible metal 
strip 63 which provides the hinge for the compensating 
strip. The hinge 63 is in turn anchored by the screw 64 
to the botton housing part 9. The rivet 62 and also 
rivet 55 securely join the compensating strip 61 to the 
actuating arm 66, the said arm having a bent upwardly 
directed end 67 in operative relation with the projecting 
end 35 of the movable switch lever 33. It will be ob 
served that the adjusting screw 32 extends through open 
ings, respectively, in the compensating strip 61 and actuat 
ing arm 65 so that the adjusting screw does not interfere 
with the movement of these elements. 
With the contacts 28 and 43 of the switch unit in closed 

relation, it will be understood that current will flow 
through the heater 6 and if excessive current should 
fiow beyond a predetermined setting, the heat generated 
will produce such downward deflection of the strip 20 as 
to cause opening of the Switch contacts. in this modifica 
tion the bimetallic strip 20 is operatively connected by the 
coupier 68 to the bimetallic strip 6A. Downward defiec 
tion of 2C will move 61 in a downward direction and to 
the Sarine extent. This will result in downward novernent 
of the actuating ari 56 since the arm is fixed to the corn 
pensating strip. The end 67 of the actuating arm will 
accordingly contact end 35 and produce counter-clock 
wise rotation of the innovable switch lever 33 with the result 
that the Switch contacts are caused to open. 

Unless the overload relay of the invention is compen 
Sated in some manner, it will be understood that ambient 
temperature changes will cause the bimetallic strip 20 to 
deflect independentiy of the heater 16 and thus trip time 
will be reduced at high ambient temperatures and the same 
will be increased at low ambient temperatures. It follows 
that such operation is undesirable, and accordingly the 
invention contemplates the provision of the second bi 
Thetailic strip 61 for compensating purposes and which 
is hingedly mounted and has the switch actuating arm 
secured thereto. Should an increase in the ambient tem 
perature take place, it will cause 20 to flex downwardly 
and simultaneously therewith the bimetallic strip 61 will 
also fieX downwardly an equal amount. However, this 
relatively minor flexing movement of the bimetallic strip 
does not cause any movement of the actuating arm 66. 
In a similar nanner a drop in the ambient temperature 
will cause both of the bimetallic strips to deflect upwardly, 
but only to a limited extent and here again, no movement 
is in parted to actuating arm 66. The arm 66 will move 
only when 28 and 61 are deflected downwardly to a sub 
stantial extent by the heat produced by the heater 6. 
This heat which is sensed by the bimetallic strip 20 does 
not iniluence the compensating strip 61 due to the remote 
location of the compensating strip 2 on the bottom of 
the relay housing. As a result tripping of the switch co 
tacts will take place independently of ambient temperature 
conditions, and at the exact setting as determined by the 
adjusting screw. The resilient mounting of the contact 
23 constitutes an important feature of the present switch 
since the resiliency and flexibility of the contact gives 
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6 
good wiping action and also prevents contact chatter at 
the breaking point for the electric circuit. 
The invention is not to be limited to or by details of 

construction of the particular embodiment thereof illus 
trated by the drawings, as various other forms of the 
device will, of course, be apparent to those skilled in the 
art without departing from the spirit of the invention or 
the scope of the ciairns. 
What is claimed is: 
1. in an electric switch, the combination including a 

heat responsive element comprising a bimetallic strip 
anchored at one end so as to have flexing movement at 
its opposite free end, a stationary switch contact, a 
Switch unit of the toggle type, said unit including a piv 
otally mounted movable lever and a pivotally nounted 
toggle lever, resilient means connecting an end of the 
movable lever with an end of the toggle lever, a mov 
able contact fixed to and movable with the toggle lever 
and adapted to coact with the stationary contact, a 
second bimetallic strip providing temperature compensat 
ing means, a hinge element for anchoring one end of 
the second strip so that the opposite end may have 
flexing movement and so that the strip may also have 
limited pivot-like movement towards and from the switch 
unit and about the hinge element as an axis, said heat 
responsive element and said compensating means being 
located on opposite sides of the Switch unit and being 
disposed so that flexing takes place towards and from 
the Switch unit, coupler means connecting the flexing 
ends of the two bimetallic strips, and an actuating arm 
fixed to the second bimetallic strip at the connection of 
the same to the hinge element, said arm extending ap 
proximately parallel with the second bimetallic strip for 
approximately its length and having connected relation 
with the movable lever of the switch unit. 

2. An electric switch as defined by claim 1, addi 
tionally including a heater disposed adjacent the first 
mentioned bimetallic strip for subjecting the same to vari 
able heat conditions, and wherein adjusting means are 
provided for adjusting the position of the switch unit 
bodily towards and from the first mentioned bimetallic 
strip and substantially parallel to the longitudinal axis 
of the coupler means, whereby the relation of the parts 
can be varied for varying the particular heat condition 
which will effect movement of the movable lever for 
separating the movable contact from the stationary switch 
Contact. 

3. In an overload relay of the compensated type, in 
combination with a housing, of a heater element sup 
ported by the housing, a bimetallic strip providing heat 
responsive means located below the heater element and 
anchored at one end to the housing so that its free end may 
flex towards and from the heater element, a switch unit 
anchored to the housing by a hinge element, a movable 
lever pivotally mounted by the switch unit, a toggle lever 
also pivotally mounted by the switch unit, resilient means 
operatively connecting the evers to effect toggle action 
of the toggle lever upon pivotal movement of the mov 
able lever, a stationary contact in fixed relation on the 
housing, a movable contact fixed to the toggie lever and 
having Snap action for engaging and separating from 
the stationary contact as the toggle lever has toggle 
action, a second bimetallic strip providing compensating 
means and which is also anchored by a hinge member 
to the housing, said second bimetallic strip being located 
below the Switch unit on the side opposite the heat 
responsive means and capable of flexing at its free end 
in the same directions and to an extent equal to that 
of the heat responsive means when subjected to the 
same ambient temperature conditions, coupler means 
connecting the flexing ends of the two bimetallic strips, 
and an actuating arm fixed to the second bimetallic strip 
at the connection of the same with its hinge member, 
said actuating arm having operative connected relation 
with the movable lever of the switch unit. 
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4. An overload relay as defined by claim 3, additionally 
including an adjusting member carried by the housing 
and having contact with the switch unit at the end 
thereof opposite the hinge element, said adjusting member 
being adjustable to vary the position of the switch unit 
and thus the position of the movable lever with respect 
to the actuating arm which has an operative connected 
relation with said lever. 

5. in an electric switch, the combination with a hous 
ing and a stationary Switch contact associated with the 
holising, of a switch unit providing a movable contact 
for co-action with the stationary switch contact, said 
switch unit being located within the housing and which 
provides a supporting surface for the same, means mount 
ing the switch unit for pivot-like movement away from 
and towards its supporting strface and with pivot axis 
of the Switch unit being located at the end of the unit 
adjacent the movable contact, a movable lever pivotally 
mounted by the switch unit and being operatively con 
nected to the movable contact for effecting opening and 
closing movements thereof with the stationary contact 
upon movement of the movable lever, a heat responsive 
element comprising a bimetallic strip anchored at one 
end thereof to the housing so as to have flexing move 
ment at its opposite free end, coupler means providing 
an operative connection of the flexing end of the bi 
metallic strip with the movable lever of the switch. 
unit, and adjusting means having an adjustable rela 
tion with the housing and being operative for moving the 
switch unit bodily with respect to its supporting Slirface 
and towards and away from the bimetallic strip in a 
direction substantially parallel to the longitudinal axis 
of the coupler means, whereby the relation of the parts 
and the particular heat condition which will effect nove 
ment of the movable lever for separating the movable 
contact from the stationary switch contact can be varied. 

6. In an electric switch, the combination with a hous 
ing and a stationary Switch contact associated with the 
housing, of a switch unit providing a movable contact 
for co-action with the stationary switch contact, said 
Switch unit being located within the housing and which 
provides a Supporting Surface for the same, means mount 
ing the switch unit for pivot-like movement away from 
and towards its supporting surface and with the pivot 
axis of the switch unit being located at the end of the 
unit adjacent the movable contact, a movable lever piv 
otally mounted by the Switch unit, toggle means join 
ing the movable lever with the movable contact where 
by the contact is calised to engage and separate from 
the stationary contact with the snap action upon pivotal 5 
movement of the movable lever, a heat responsive ele 
ment comprising a bimetallic strip anchored at one end 
thereof to the housing so as to have flexing movement 
at its opposite free end, coupler means providing an op 
erative connection between the said flexing end of the 
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bimetalic strip and the movable lever of the Switch unit, 
and adjusting means adjustably mounted by the housing 
and operative for moving the Switch unit bodily with 
respect to its supporting Surface and towards and away 
from the bimetallic strip in a direction substantially 
parallel to the longitudinal axis of the coupler means, 
whereby the relation of the parts and the particular 
heat condition which will effect movement of the mov 
able lever for separating the movable contact from the 
stationary switch contact can be varied. 

7. In an electric switch, the combination with a holls 
ing and a stationary switch contact associated with the 
housing, of a switch unit providing a movable contact 
for coaction with the stationary switch contact, said unit 
being located within the housing and which provides 
a supporting surface for the same, means mounting the 
switch unit for pivot-like movement away from and to 
wards its supporting surface and with the pivot axis 
of the switch unit being located at the end of the unit adja 
cent the movable contact, a movable lever pivotally mont 
ed by the switch unit and being operatively connected to 
the movable contact for effecting opening and closing 
movements thereof with the stationary contact upon move 
ment of the movable lever, a heat responsive element 
comprising a bimetallic strip anchored at one end to 
the housing so as to have flexing movement at its op 
posite free end, a second bimetalic strip providing tem 
perature compensating means and which is also anchored 
at one end to the housing so as to have flexing move 
ment at its opposite free end, said heat responsive ele 
ment and said temperature compensating neans being 
located on opposite sides of the switch unit and being 
disposed so that flexing takes place toward and from 
the Switch unit, coupler means connecting the flexing 
ends of the two bimetallic strips, and actuating arm fixed 
to the second bimetallic strip and having connected rela 
tion with the movable ever of the switch unit, and 
adjusting means having an adjustable relation with the 
housing and being operative for moving the switch unit 
bodily with respect to its supporting surface and towards 
and away from the first mentioned bimetallic strip in 
a direction Substantially parallel to the longitudinal axis 
of the coupler means, whereby the relation of the parts 
and the particular heat condition which will effect move 
ment of the lever for separating the movable contact 
from the stationary switch contact can be varied. 
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