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My invention relates to shockproof contactors 
and, more particularly, to electric overload re 
lays of shockproof design. 

It is essential on board of war vessels, mobile 
hoisting or shoveling equipment and other loca 
tions where impact shocks and severe vibrations. 
are to be expected that the contactors of electric 
control devices are prevented from performing 
uncontrolled Operations. For instance, the Over 
load breakers and relays of electrical control 
equipment aboard ship must stay closed during 
normal operating conditions of the electric cir 
cuits to be controlled even if they are subjected 
to shocks and impacts caused by gun fire, 

It is known to render contactors shockproof 
by designing their movable parts as statically 
and dynamically balanced masses which, when 
in operation, rotate about their balance. axis. 
However, such a design is often inapplicable or 
impractical. It is further known to provide elec 
tric contactors with latching devices which con 
tain a movable inertia weight for moving a latch 
into the path of the movable contactor assembly 
in response to the occurrence of shock forces. 
Such inertia-controlled auxiliaries render the 
contactors more complicated and involve the 
disadvantage that they prevent also an intended 
operation of the contactor during the periods of 
persisting shock forces. This is especially un 
desirable in the case of overload relays because 
it may prevent these relays from interrupting 
the current at the proper moment. 

It is an object of my invention to provide a 
contactor, especially an overload relay of the 
latched-in type, which is shockproof in accord 
ance with the above-mentioned requirement but 
requires neither a balanced design of its indi 
vidual movable parts nor an additional inertia 
controlled latch. 
Another object allied to the foregoing is to pro 

vide a shockproof contactor of especially simple 
design and small size. 

It is also an object of my invention to provide 
a shockproof overload relay which can readily 
be adjusted or calibrated for different current 
ratings. 
A further object of the invention in conjunc 

tion with any of the foregoing is to devise a 
thermal overload relay that is not only protected 
from disturbances due to shock but remains also 
substantially unaffected by changes in ambient 
temperature as regards the accuracy of its trip 
ping operation. 

In order to achieve these objects, my inven 
tion in one of its aspects consists in a cons 
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tactor in which a contact controlling part is 
movable between two positions and biased for 
motion toward one of these positions, the mov 
able part being straddled by two latch members 
which, under normal conditions, abut against a 
stop face of the movable part and thereby pre 
vent it fron moving under its blas. The two 
latch members are so disposed that they have 
to move away from the movable part in Opposite 
directions in order to effect a release, and this 
opposite motion is produced by a current-respon 
sive electric control element. , 
According to another feature of my inven 

tion, the two just-mentioned latch members con 
sist of bimetal strips which extend substantially 
in parallel to each other and are heated in ac 
cordance with an electric load current so as to 
deflect simultaneously away from the movable 
part. 

In another aspect of my invention, two bi 
metal strips, as just mentioned, are mounted on 
a carrier which is displaceable towards and away 
from the movable relay part to be latched by the 
strips. A displacement of this carrier has the 
effect of changing the distance between the sta 
tionary mounting of the latching strips and their 
points of engagement with the latched-in part. 
Consequently, the distance of angular deflection 
of these strips caused by a given current inten 
sity is also changed. As a result, the rating of 
the relay can be adjusted or calibrated by dis 
placing the strip carrier. 
According to still another feature of my in 

vention, a compensation for changes in ambient 
temperature is provided by means of auxiliary 
bimetal strips which act on the above-men 
tioned latching members or latching strips so 
as to vary their releasing deflection in depend 
ence upon variations in ambient temperature. 
The above-mentioned objects and features of 

my invention as well as other characteristics 
thereof will be apparent from the following de 
scription of the embodiments illustrated in the 
drawings. 

Figures 1 through 4 of the drawings refer to 
the same embodiment of a shockproof overload 
relay. Fig. 1 is a top view, Fig. 2 is a cross sec 
tion taken along the line denoted in Fig. 1 by 
I-II, Fig. 3 is a botton view, and Fig. 4 is a 

front view. 
Figs. 5 through 8 represent a second embodi 

ment of the invention. Fig. 5 is a top view. 
Fig. 6 is a lateral sectional view taken along the 
plane denoted in Fig. 5 by the line VI-VI. 
Fig. 7 illustrates a lateral view corresponding 



3 
to Flg. 8 but showing the exterior of the relay. 
Fig. 8 shows a cross-section taken along the cut 
denoted in Fig. 7 by the line VIII-VIII. 
The overload relay according to Figs. 1 through 

4 has an insulating base or supporting structure 
consisting for instance of molded material. A 

cavity 2 of base contains a strip carrier 3 
which has an extension 4 guided in a groove 
along the bottom of cavity f2. The carrier 
is displaceable within the cavity and along the 
just-mentioned groove and has an elongated 
opening traversed by a setscrew is which permits 
fastening the carrier 3 in any selected posi 
tion within its range of displacement. Two bi 
metal strips B and 7 are firmly mounted on the 
carrier f. They extend substantially in parallel 
to each other and straddle the top portion 8 of 
a plunger which is mounted in a bore of the 
base if and axially displaceable relative to the 
base. An insulating abutment 20 of plunger 
rests against a resilient contact member 2 which, 
in the position according to Fig. 2, is in engage 
ment with another resilient contact member 22 
so as to close the circuit to be controlled by the 
relay. The contact members 2 and 22 are 
mounted on rigid terminals 24 and 25, respec 
tively, which are molded into the base f. The 
contact members 2 and 22 exert a bias on plung 
er 9 tending to move it towards the left (Fig. 2). 
However, a stop face formed by a flange 27 of 
plunger 8 abuts against the edges of bimetal 
strips 6 and and prevents the plunger from 
following this biasing force. 
A heating element 28 is arranged within the 

cavity 2 and between the two strips 6 and 7. 
It consists of an insulating carrier and a resist 
ance wire mounted thereon and is provided with 
terminals 29 and 30 which are removably at 
tached to the insulating base fl. For different 
current ratings, the heating element may be re 
placed by a correspondingly different one. For 
instance, for larger current ratings the heater 
may consist of resistance sheet material so 
formed that the terminals 29 and 30 are an in 
tegral part of the heater proper. The arrange 
ment of the heater along and between the two 
bimetal strips secures a highly efficient heat 
transfer. 
When the circuit connected to the heater ter 

minals 29 and 30 is deemergized, the strips 6 
and are cold and press from opposite sides 
against portion 8 of the plunger 9. When the 
circuit is energized and the current below the 
rated tripping value, the strips 6 and f are 
heated so that they reduce somewhat their pres 
sure on the plunger and may slightly deflect in 
opposite directions away from the plunger with 
out moving out of engagement with flange 27. 
Upon occurrence of an overload of sufficient in 
tensity and duration, a further divergence of 
the bimetal strips occurs until they move clear 
of the flange 27 and thereby release the plunger 

. The plunger is now moved towards the left 
(Figs. 2 and 4). After a limited initial motion 
of contact member 22, it abuts against a stop 

formed by the insulating base in its rear 
cavity 28, while the contact member 2 is free to 
continue its motion. As a result, the contact be 
tween members 2 and 22 is interrupted. In the 
interrupting position of plunger 9, flange 27 
lies between strips 6 and 7 and hence prevents 
the strips from moving back into their original 
position while the strips are cooling down to 
normal temperature. In order to reset the relay, 
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the plunger portion 8, serving as a push but 
ton, is depressed so that flange 2 is returned 
into the illustrated position. The bimetal strips 
8 and f, if cooled sufficientiy, will now snap 

into the original position and again latch the 
relay. 

If the relay, or the panel on which it is mount 
ed, is subjected to shock or vibration, the shock 
or vibratory forces may be transmitted by base 
lf to plunger 9 as well as to strips and 7. 
Any component of these forces acting on the 
plunger in its axial direction cannot cause an 
opening of the contacts because the opening no 
tion of the plunger is blocked by the latching 
effect of strips 6 and T. Any component of a 
shock force tending to move one of the strips 
or 7 in its releasing direction acts usually in 
the same direction on the second strip and hence 
tends to move this second strip towards its latch 
ing position. In other words, while the two strips 
in order to release the relay must be moved in 
opposite directions, the shock forces are as a rule 
unidirectional at any given instant and hence 
not apt to cause a release. 
The deflection of the bimetal strips at the 

point of engagement with the movable plunger 
under a given current load, depends on the dis 
tance of this point from the stationary mount 
ing of the strips. Consequently, the rate of trip 
ping current can be adjusted or calibrated by 
loosening the screw 5 and displacing the car 
rier 8. A displacement of the carrier and bi 
metal strips in the upward direction, referring 
to Fig. 1, decreases the rated current since less 
heat input is required to produce a given de 
flection at the latching point of the strips. In 
versely, a downward displacement of the carrier 
increases the rated current. As shown in Fig. 1, 
the base it is preferably provided with a scal 
calibrated in per cent of rated current. 
The overload relay, according to Figs. 5 through 

8, involves the same shockproofing principle as 
the relay previously described, but differs there 
from by providing for a compensation of ambient 
temperature variations as regards their effect on 
the rating and accuracy of the tripping Operation. 
The embodiment according to Figs. 5 and 8 is 
further provided with adjusting or calibrating 
means different from those of the above-described 
Overload breaker. 

Referring to Figs. 5 through 8, an insulating 
base has two cavities 42 and 53 at opposite 
sides. The cavity 42 contains a carrier 4 which 
forms part of a rigid holder structure 44. This 
structure is firmly attached to the base 4. Two 
bimetal strips 46 and 47 have one end firmly 
mounted on the carrier 43 and engage the top 
portion 48 of a plunger 49 which is mounted in 
the holding structure 44 for axial motion relative 
thereto and carries an insulating button 5 for 
actuating two contact members 5 and 52. These 
contact members are located within the rear cav 
ity 53 of base if and mounted on two respective 
terminals 54 and 55. The base 4 has a projec 
tion 40 for limiting the spring-biased motion of 
contact member 52. A flange 57 of plunger 4 
Serves as a stop and is engaged by the deflecting 
ends of strips 46 and 47 so that the plunger is 
normally prevented from moving under the bias 
produced by the contact members 5 and 2. A 
heater 58 is mounted between strips 46 and 47 by 
means of terminals 59 and 60. 
As far as described in the foregoing, the relay 

is designed and operative similar to the first-de 
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scribed embodiment and is shockproof for the 
same reasons as set forth in the foregoing. 
In order to provide for ambient temperature 

compensation and also for the purpose of call 
brating the relay, two compensating bimetal 
strips 76 and T7 are mounted in a slanted ex 
ternal groove on opposite sides of the insulating 
base 4 f. Each of these strips has one end pro 
vided with insulating buttons 8 and , respec 
tively. The base 4 has a transversal bore which 
contains two nuts 80 and B, respectively, in en 
gagement with two oppositely threaded portions 
82 and 83 of an adjusting screw and are biased by 
helical compression springs 8 and , respec 
tively, serving to eliminate dead play in the 
threaded engagement. Nut 80 is riveted to the 
compensating strip 77 while nut is similarly 
attached to strip 78. The portion 2 of the double 
screw carries a calibrating disk. A projection 
87 of this disk facilitates adjusting it to a desired 
angular position in accordance with calibrating 
indicia marked on the disk. A clamping screw 
serves to secure the disk 8 in any selected post 
tion. 
The heat insulating buttons and 9 are so 

located in the path of deflection of the latching 
strips 48 and 47 that they exert an inward pres 
sure on these strips as the latter approach their 
tripping position. This force is greater or smaller, 
depending upon the temperature and deflection of 
the compensating bimetals 76 and 77 under the 
influence of the surrounding air. The buttons 78 
and 79 are adjusted so that they just touch the 
latching strips 48 and 47 in their tripped position 
at the coldest air temperature at which a com 
pensation is to be effected and with the adjust 
ing disk 86 set at 100% rated current. If such an 
adjustment is infeasible or inconvenient to per 
form when assembling the relay in the factory, 
some other inter-relationship of temperature, 
percentage or rated current and distance of the 
buttons from the latching strips may be chosen 
in accordance with a computed or tested char 
acteristic of the bimetallic elements. After ad 
justing the buttons 78 and 79, they are soldered 
in place. 
When manufacturing the relay, the bimetal 

strips 46 and 47 may be ground after being riveted 
to the carrier 43. Since the trip rod 49, which 
may also be ground, is secured to the rigid holding 
structure 44 rather than to the insulating base 4, 
the entire strip, holder, and plunger assembly 
may be calibrated as a unit by placing it in a bath 
of controlled temperature before the carrier 43 is 
rigidly joined with the structure 44, and sliding 
the carrier 43 forward or back along the struc 
ture 44 or rotating it until a simultaneous trip 
ping of the two bimetal strips is obtained. The 
screw 6 (Fig. 6) for fastening the carrier 43 to 
the structure 44 is then tightened. The carrier 43 
and the structure 44 may then be soldered or 
blazed together before mounting the calibrated 
assembly on the insulating base 4. 
Being aware of the fact that contactors ac 

cording to my invention can be modified in vari 
ous respects by those skilled in the art on the basis 
of the foregoing disclosure and without depart 
ing from the objects and essence of the invention, 
I wish this specification to be understood as ill 
lustrative rather than in a limiting sense. 

claim as my invention: 
1. A thermal relay comprising a support, con 

tact means mounted on said support, a plunger 
member movably arranged in said support for 
controlling said contact means and biased for 

motion in a given axial direction and having 
radially extending stop means, two bimetal strips 
arranged substantially in parallel to each other 
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and straddling said member for engaging said 
means when cold in order to hold said member 
against its bias, said strips being mounted for 
moving in opposite directions radially away from 
said member when heated, and current respon 
sive heating means mounted on said support sep 
arate from said strips and disposed between said 
strips for heating both strips substantially 
equally for causing them to release said member 
in response to an overload current, and an ad 
justing device disposed for varying the heat-re 
sponsive radial travel of said strips relative to 
said member in order to calibrate the relay for a 
given current rating and having a part displace 
ably mounted on said support so that the position 
of said part is indicative of said current rating 
said device being associated with both said strips 
so that said radial travel of both said strips is 
changed simultaneously by a positional change 
of said part. 

2. A thermal relay comprising a support, con 
tact means mounted on said support, a plunger 
member axially movable in said support and 
biased for motion in one axial direction, said 
member having radially extending stop means, 
a holder displaceable in said support toward and 
away from the axis of said member, two bimetal 
strips each having one end attached to said 
holder, said strips being arranged substantially 
in parallel to each other and straddling said 
member for engaging said means when cold in 
order to hold said member against its bias, said 
strips being mounted for moving in opposite di 
rections radially away from said member and 
stop means when heated, and current responsive 
heating means disposed between said strips for 
heating both substantially equally for causing 
them to release said member in response to an 
overload current. 

3. A thermal relay comprising a support hav 
ing two cavities at two opposite sides respectively 
and forming a partition which separates said 
cavities and has an opening extending between 
said cavities, contact means mounted on said 
support in one of said cavities, a plunger member 
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axially movable in said support and extending 
through said opening from one to the other cavi 
ty, said member having a radially extending 
stop means and being biased for motion in one 
of its axial directions, two bimetal strips in said 
other cavity arranged substantially in parallel 
to each other and straddling said member for en 
gaging said stop means when cold in order to 
hold said member against its bias, said strips 
being mounted for moving in opposite directions 
radially away from said member when heated, 
and current responsive heating means mounted 
on said support separate from said strips and 
disposed between said strips for heating both 
strips substantially equally for causing them to 
release said member in response to an overload 
current. 

4. A thermal relay comprising a support hav 
ing two intercommunicating cavities at two op 
posite sides respectively, contact means mounted 
on said support in one of said cavities, a plunger 
member axially movable in said support and ex 
tending from one to the other cavity, said mem 
ber having a radially extending stop and being 
biased for motion in one of its axial directions, 
a holder slidably arranged in said other cavity 
so as to be displaceable toward and away from the 
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Axis of said member, two bimetal strips each 
having one end attached to said holder, said strips being arranged substantially in parallel 
to each other and straddling said member for en 
gaging said stop when cold in order to hold said 
member against its blas, said strips beling 
mounted for moving in opposite directions ra 
dially away from said member and stop when 
heated, and current responsive heating means 
disposed between said strips for heating both 
substantially equally for causing them to release 
said member in response to an overload current. 

5. A thermal relay comprising contact means, 
a plunger member movably arranged for control 
ling said contact means and biased for motion in 
a given axial direction and having a radlally ex 
tending flange, two bimetal strips straddling said 
member for engaging said flange when cold in 
order to hold said member against its bias, said 
strips being mounted for moving in opposite di 
rections radially away from said member and 
flange when heated, and current responsive heat 
ing means associated with said two strips for 
causing them to release said member in re 
sponse to overload current, and two compensat 
ing bimetal strips extending transversely of said 
first strips and having a part disposed in the 
path of their heat responsive motion respec 
tively, said compensating strips being exposed to 
ambient temperature for impeding the releasing 
motion of said first strips so as to substantially 
compensate the effect of changes in ambient 
temperature on the current responsive release 
Operation. 

6. A thermal relay comprising contact means, 
a plunger member movably arranged for con 
trolling said contact means and blased for no 
tion in a given axial direction and having a 
radially extending flange, two bimetal strips 
straddling said member for engaging said flange 
when cold in order to hold said member against 
its bias, said strips being mounted for moving 
in opposite directions radially away from said 
member and flange when heated, and current 
responsive heating means associated with said 
two strips for causing them to release said men 
ber in response to overload current, and two com 
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pensating bimetal strips extending transversely 
of said first strips and having a part disposed in 
the path of their heat responsive motion re 
spectively, said compensating strips being ex 
posed to ambient temperature for inpeding the 
releasing motion of said first strips so as to sub 
stantially compensate the effect of changes in 
ambient temperature on the current responsive 
release operation, and a manual calibrating de 
vice connected with said two compensating 

50 

8 
strips for varying the distance of said parts from 
said resective first strips, 

. A thermal relay comprising a support hav 
ing two intercommunicating cavities at two op 
posite sides respectively, contact means mounted 
on said support in one of said cavities, a plunger 
men per axially movable in said support and ex 
tending from one to the other cavity, said men 
ber having a radlally extending stop means and 
being biased for motion in one of its axial direc 
tions, two bimetal strips in said other cavity 
arranged substantially in parallel to each other 
and straddling said member for engaging said 
stop means when cold in order to hold said mem 
ber against its bias, said strips being mounted 
for moving in opposite directions radially away 
from said member and stop means when heated, 
and current responsive heating means disposed 
between said strips for heating both substantially 
equally for causing them to release said member 
in response to an overload current, and two con 
pensating bimetal strips of opposite heat re 
sponsive deflection mounted on opposite sides of 
said support exteriorly of said cavity and trans 
versely of said first strips and having each a 
part disposed in the path of heat responsive mo 
tion of one of said respective first strips for in 
peding said motion in dependence upon changes 
in ambient temperature, and a calibrating device 
having a shaft extending through said support 
and provided with two oppositely pitched threads 
in engagement with said compensating strips re 
spectively for adusting the distance of said parts 
from said respective first strips when said shaft 
is rotated. 
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