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This invention relates to electrical relay devices and 
more particularly to ielaying devices of the so-called 
wire type. 

Hot-wire relays normally include a prestressed or pre 
tensioned contact spring arm carrying one of the pair of 
mateable electricaLcontacts and exerting a force tending 
to move the contacts into a preselected relationship. A: 
wire, secured between the spring arm and an anchor, acts" 
in tension, when at a normal temperature, to retain move 
ment of the spring arm, opposing the internal force of 
the spring. The wire, which has a ?nite resistance and 
a substantial coefficient of thermal expansion, is con 
nected as an element of an input signalling circuit. Cur 
rent through the wire produces thermal-current heating 
or self-heating of the wire which in turn produces a 
physical elongation of the wire. When the magnitude 
of the current is adequate, the wire will elongate suf? 
ciently to permit the contact arm to move to its operated 
position, making or breaking the output-circuit control 
ling electrical contacts. 

In general, as the magnitude of the controlled current 
increases, the magnitude of the electrical contact pressure 
must increase if the voltage drop across the contacts and 
the heating of those contacts is not to become excessive. 
However, the magnitude of the contact-closing force 
which can be exerted by or through the contact spring 
arm cannot exceed the restraining force which the wire 
is capable of exerting. Yet, the material and size of the 
wire is determined not only by these tensile strength and 
force-transmitting requirements, but also, and impor 
tantly, by the electrical resistance and thermal expan 
sion characteristics of that wire. ' 

In accordance with the principles of the present in 
vention, a wire of appropriate electrical and thermal 
characteristics, but of limited diameter and tensile 
strength, is utilized in a force-multiplying mechanical sys 
tem to permit the development of" forces adequate for 
the control of heavy-current electrical contacts. Means 
are additionally provided, representatively as an element 
of the aforesaid mechanical system, for enabling the mag 
nitude of those forces to be readily adjusted. 

Objects of this invention are to increase the current 
carrying capabilities of hot-wire type relays and to facili 
tate adjustment of relays of that type. 
The manner of accomplishing the foregoing objects, 

and other objects and features of the invention, will be 
come apparent from the following detailed description 
of an embodiment of the invention when read with refer 
ence to the accompanying drawings in which: . 

Fig. l is a plan view of a hot-wire relay embodying the 
principles of the present invention; 

Fig. 2 is a sectional view taken substantially along the 
line 2-2 of Fig. 1; and 
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Fig. 3 is a sectional view taken substantially along ‘ 
the line 3--3 of Fig. 1. 
The principles of the invention are representatively 

embodied in a power relay for controlling relatively large 
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electrical currents, and a suitable use for a relay of that 
nature is presented in the patent application of George 
B. Whinery, Serial No. 604,867, entitled Thermo-Re 
sponsive System, and ?led on even date herewith. 
The relay elements are mounted upon a support plate 

10 of suitable insulating material. A bracket 12, pro 
vided with an upstanding leg portion 14 is riveted or 
otherwise secured to plate'10. An adjusting screw 16, 
carrying passive contact 18, threadedly‘engages a tapped 
aperture in leg 14, the adjusted position of contact 18 
being maintained by lock nut 20. 
One end of a ?exible spring member 22 is attached to 

the upstanding leg portion 24 of another bracket 26 
similarly secured to support plate 10, and the other end 
of that spring supports and carries the active or movable 
electrical contact 28. Electrical connections are made 
to brackets 12 and 26, or terminals electrically integral 
therewith, to establish the output, load or controlled cir~ 
cuit of the relay. 

Medially of its length, spring 22 is provided with a 
semi-circular cylindrical offset portion 30 and with a 
longitudinal slot 32 extending through the offset portion 
30 and a distance on either side of that portion. ‘A bear 
ing element in the form of a dual pulley or roller 34 
having an integrally formed shaft 36 is supported by 
spring 22, portions of the roller 34 extending through the 
slot 32 in the spring 22, and the shaft 36 being seated 

Since 
the shaft 36 is longer than the width of the slot 32, the 
roller assembly cannot pass through the slot. Stitfening 
?anges 38 and 40 are provided at the upper and lower 
edges of the spring 22 and extend over the forward por 
tion of the length of that spring. 
The two ends of the hot wire 42 are welded or other 

wise secured to the upstanding leg portions of brackets 
44 and 46. Brackets 44 and 46 are riveted or other 
wise secured to plate 10 and constitute, or are electrically 
integral with, the input terminals of the relay. 

While the resistance wire 42 may simply be looped 
around the pulley 34, additional structure is desirably 
provided for not only permitting adjustment of the ten 
sion on the wire 42 but also for providing a substantial 
increase in the feasible force of engagement between con 
tacts 18 and 28. Thus, a bearing element in the form 
of a manually adjustable cam 48 is supported by a shaft 
50 upon the support plate 10. In the illustrated arrange 
ment, cam 48 is non-rotatively mounted on shaft 50 (and 
may be formed integrally therewith). Shaft 50 is pro~ 
vided with a headed portion 52 engaging a washer 54 
abutting the undersurface of plate 10, the body of the 
shaft passing through an aperture in that plate. A spring 
washer 56 is compressed between the upper face of plate 
10 and the lower surface of cam 48 so that the shaft 
and cam may be forcefully rotated for purposes of ad 
justment but will not lose that adjustment in use. 

In the disclosed arrangement, the hot wire 42 extends 
from mounting bracket 44, passes around roller 34, seat 
ing in one of the grooves therein, extends around the cam 
48,‘ seating in a circumferential groove therein, extends 
back to the roller 34, seating in the second groove in that 
roller, and then extends and is secured to the bracket 46. 

Contact spring 22 is prestressed to move contact 28 
into forceful engagement with contact 18. With no cur 
rent passing through wire 42, the length of that wire is 
selected and the cam 48 is positioned so that spring 22 
is de?ected to move contact 28 away from contact 18, 
with the wire 42 being under a preselected tension. The 
position of contact 18 is then adjusted to establish'the 
appropriate contact gap. Upon the energization of the 
input circuit, the resultant current flow through wire 42 
will produce self-heating and consequent expansion of 
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the wire. As the wire expands, the force restraining 
spring 22 isrelieved, permitting that spring to move con 
tact 28 into engagement with contact 18, energizing the 
load circuit. When the input circuit is deenergized, the 
wire cools rapidly due to its low mass and large radiating 
surface, producing an immediate separation of contacts‘ 
18 and 28, terminating energization of the load. 

It will be appreciated thatby virtue of the double loop 
ing permitted ‘by the provision of cam 48, the prestressing 
force exerted by’ spring 22 may be effectively doubled 
over that whiclYwould 'be permissible if a resistance wire 
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having the same tensile strength were to pass in but a _ 
single group around roller 34. ' 

While it will be apparent that the embodiment of the 
invention ‘herein disclosed is well calculated to ful?ll the 
objects of the invention, it will be appreciated that the 
invention is susceptible to modi?cation, variation and 
change without departing from the proper scope or fair 
meaningvof the subjoined claims. 
{What is claimed is: 
"'1. A relay mechanism responsive to current ?ow in an 

input electrical circuit for controlling the current in an 
output electrical circuit comprising a base, ?rst and second 
mateable electrical contacts connectable in the output cir 
cuit, means securing said second contact on said base, 
means supporting said ?rst contact and tending to force 
said ?rst contact into a preselected relationship with 
said second contact, a ?rst bearing element on said sup 
porting means, a second bearing element supported upon 
said base, a wire connectable in the input circuit and 
adapted to elongate in response to current therethrough, 
and two anchor means spaced from both of said bearing 
elements for ?xing the ends of said wire relative to 
said base, one end of said wire being ?xed to one of said 
anchor means, the other end of said wire being ?xed 
to the other one of said anchor means, said wire extend 
ing from one of said anchor means, into engagement with 
?rst bearing element, into engagement with second bear 
ing element, and then back into engagement with said 
?rst bearing element. 

2. A relay mechanism responsive to current ?ow in 
an input electrical circuit for controlling the current 
in an output electrical circuit comprising a base, ?rst 
and second mateable electrical contacts connectable in 
the output circuit, means securing said second contact on 
said base, means supporting said ?rst contact and tend 
ing to force said ?rst contact into a preselected relation 
ship with said second contact, a ?rst bearing element .on 
said supporting means, a second bearing-element sup 
ported upon said base, a wire connectable in the input 
circuit and adapted to elongate in response to current 
therethrough, and two anchor means spaced from both 
of said bearing elements for ?xing the ends of said wire 
relative to said base, one end of said wire being ?xed 
to one of said anchor means, the other end of said wire 
being ?xed to the other one of said anchor means, said 
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wire extending from one of said anchor means, into en- - 
gagement with said ?rst bearing element, into engage 
ment with said second bearing element, and then back 
into engagement with said ?rst bearing element, said 
second bearing element being eccentrically mounted on. 
said base and rotatable to adjust the tension in said wire. 
3.A relay mechanism responsive to current ?ow in 

an input electrical circuit for controlling the current in 
an output electrical circuit comprising a base, ?rst and 
second mateable electrical contacts connectable in the 
output circuit, means securing said second contact on 
said base, means supporting said ?rst contact and tend 
ing to force said ?rst contact into a preselected relation 
ship with said second contact, a ?rst bearing element on 
said supporting means, a second bearing element sup 
ported upon said base, a wire connectable in the input 
circuit and adapted to elongate in response to current 
therethrough, and two anchor means spaced from both 
of said bearing elements for ?xing the ends of said wire 
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relative to said base, one end of said wire being ?xed to 
one of said anchor means, the other end of said wire being 
?xed to the other one of said anchor means, said wire 
engaging said second bearing elementat one point in its 
length and engaging said ?rst bearing element at two 
spaced-apart points on its length. I“ ~ ' 

4. A relay mechanism responsive to current flow in an 
input electrical circuit for controlling the current in an 
output electrical circuit comprising a base, ?rst and sec 
ond mateable electrical contacts connectable in the out 
put circuit, means securing said second contact on said 
base, a cantilever spring controlling the position of said 
?rst contact and so supported upon said base as to exert 
a force tending to move said ?rst contact in one direction 
into a preselected positional relationship with said second 
contact, a wire connectable in the input circuit‘ and 
adapted to elongate in response to current therethrough, 
a ?rst bearing element supported by said spring, two 
anchor means spaced from one another and spaced sub 
stantially equidistantly from said bearing element for 
anchoring the ends of said wire to the base, a second 
bearing element remote from said ?rst bearing element 
and substantially equidistantly spaced from said two an 
chor means, said wire engaging both of said bearing ele 
ments. . 

5. A relay mechanism responsive to current flow in 
an input electrical circuit for controlling the current in 
an output electrical circuit comprising a base, ?rst and 
second mateable electrical contacts connectable in the 
output circuit, means securing said second contact on 
said base, a cantilever spring controlling the position of 
said ?rst contact and so supported upon said base as to 
exert a‘ force tending to move said ?rst contact in one 
direction into a preselected positional relationship with 
said second contact, a wire connectable in the input 
circuit and adapted to elongate in response to current 
therethrough, a ?rst bearing element supported by said 
spring, two anchor means spaced from one another and 
spaced substantially equidistantly from said bearing ele 
ment for anchoring the ends of said wire to the base, a 
?rst bearing element supported by said spring, a second 
bearing element remote from said ?rst bearing element 
and substantially equidistantly spaced from said two an-‘ 
chor means, said wire engaging both of said bearing ele 
ments, said second bearing element being eccentrically 
mounted and manually rotatable. 

6. A relay mechanism responsive to current ?ow in 
an input electrical circuit for controlling the current in 
an output electrical circuit comprising a base, ?rst and 
second mateable electrical contacts connectable in the 
output circuit, means securing said second contact on 
said base, a cantilever spring controlling the position of 
said ?rst contact and so supported upon said base as to 
exert a force tending to move said ?rst contact in one 
direction into a preselected positional relationship with 
said second contact, a portion of said spring being o?set, 
a roller having oppositely extending shaft portions en 
gageable with the offset portion of said spring, and a 
wire connectable in the input circuit and adapted to 
elongate in response to current therethrough, a portion of 
said wire being anchored to said base and another portion 
passing around said roller, said wire retaining said roller 
in position on said spring. 

7. A relay mechanism responsive to current How in 
an input electrical circuit for controlling the current in 
an output electrical circuit comprising a base, ?rst and 
second mateable electrical contacts connectable in the 
output circuit, means securing said second contact on 
said base, a cantilever spring controlling the position of 
said ?rst contact and so supported upon said base as to 

’ exert a force tending to move said ?rst contact in one 
direction into a preselected positional relationship with 
said second contact, a portion of said spring being o?set, 
a roller having oppositely extending shaft portions en~ 
gageable with the o?set portion of said spring, and a 
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wire connectable in the input circuit and adapted to 
elongate in response to current therethrough, a portion of 
said wire being anchored to said base and another portion 
passing around said roller, said Wire retaining said roller 
in position on said spring and being adapted to exert a 
force through said roller and upon said spring in a direc 
tion opposite to said one direction. 

8. A relay mechanism responsive to current ?ow in 
an input electrical circuit for controlling the current in 
an output electrical circuit comprising a ‘base, ?rst and 
second mateable electrical contacts connectable in the 
output circuit, means securing said second contact on said 
base, a cantilever spring controlling the position of said 
?rst contact and so supported upon said base as to exert 
a force tending to move said ?rst contact in one direction 
into a preselected positional relationship with said sec 
ond contact, a portion of said spring being offset and 
apertured, a roller having oppositely extending shaft por 
tions engageable with the offset portion of said spring, 
portions of said roller extending through. the aperture in 
said spring, and a wire connectable in the input circuit 
and adapted to elongate in response to current there-_ 
through, said wire retaining said roller in position on said 
spring. 

9. A relay mechanism responsive to current flow in 
an input electrical circuit for controlling the current 
in an output electrical circuit comprising a base, ?rst 
and second mateable electrical contacts connectable in 
the output circuit, means securing said second contact 
on said base, a cantilever spring controlling the position 
of said ?rst contact and so supported upon said vase as 
to exert a force tending to move said first contact in one 
direction into a preselected positional relationship with 
said second contact, a portion of said spring being offset, 
a roller having oppositely extending shaft portions en 
gageable with the offset portion of said spring, a bearing 
element spaced from said roller and supported on said 
base, and a wire connectable in the input circuit and 
adapted to elongate in response to current therethrough, 
said wire passing around said roller and around said 
bearing element and retaining said roller in position on 
said spring. , 

10. A relay mechanism responsive to current flow in 
an input electrical circuit for controlling the current in 
an output electrical circuit comprising a base, ?rst and 
second mateable, electrical contacts connectable in the, 
output circuit, means securing said second contact on 
said base, a cantilever spring controlling the position of 
said ?rst contact and so supported upon said base as to 
exert a force tending to move said ?rst contact in one 
direction into a preselected positional relationship with 
said second contact, a portion of said spring being off 
set and apertured, a roller having oppositely extending 
shaft portions engageable with the offset portion of said 
spring, portions of said roller extending through the aper 
ture in said spring, a bearing element spaced from said 
roller and supported on said base, a wire connectable in 
the input circuit and adapted to elongate in response to 
current therethrough, and means anchoring both ends of 
said wire to said base, said wire passing around said hear 
ing element and twice around said roller, said wire re 
taining said roller in position on said spring and being 
adapted to exert a force through said roller on said spring 
in a direction opposite to said one direction. 
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11. A relay mechanism responsive to current ?ow in 

an input electrical circuit for controlling the current in 
an output electrical circuit comprising a base, ?rst and 
second mateable electrical contacts connectable in the 
output circuit, means securing said second contact on 
said base, a cantilever spring controlling the position of 
said ?rst contact and so supported upon said base as to 
exert a force tending to move said ?rst contactin one 
direction into a preselected positional relationship with 
said second contact, a portion of said spring being otfset 
and apertured, a roller having oppositely extending shaft 
portions engageable with the o?set portion of said spring, 
portions of said roller extending through the aperture in 
said spring, a bearing element spaced from said roller 
and supported on said base, a wire connectable in the 
input circuit and adapted to elongate in response to cur 
rent therethrough, and means anchoring both ends of 
said wire to said base, said wire passing around said bear 
ing element and twice around said roller, said wire re 
taining said roller in position on said spring and being 
adapted to exert a force through said roller on said spring 
in a direction opposite to said one direction, said bearing 
element being eccentrically mounted on said base and 
manually rotatable. 

12. A relay mechanism responsive to current ?ow in 
an input electrical circuit for controlling the current in an 
output electrical circuit comprising a base, ?rst and sec» 
ond mateable electrical contacts connectable in the out 
put circuit, means securing said second contact on said 
base, a cantilever spring controlling the position of said 
?rst contact and so supported upon said base as to exert 
a force tending to move said ?rst contact in one direc 
tion into a preselected positional relationship with said 
second contact, a ?rst bearing element supported upon 
said spring, a wire engaging said ?rst bearing element at 
a plurality of spaced-apart portions of its length and con 
nectable in the input circuit and adapted to elongate in 
response to current therethrough, an additional bearing 
element mounted on said base and spaced from said ?rst 
bearing element, said wire having a portion engaging said 
additional bearing element, and a pair of spaced-apart 
anchor means for anchoring the ends of said wire and 
positioned to cause said wire to exert plural equal forces 
in the same direction on said ?rst bearing element, one 
end of said wire being ?xed to one of said anchor means, 
the other end of said wire being ?xed to the other one 
of said anchor means. 
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