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ELECTRICAL CERCUT CONTROLLING 
MECHANISM 

Charles Ludwig Hanel, Jackson Heights, N. Y., 
assignor to Signal Engineering & Manufactur 
ing Company, New York, N. Y., a corporation of 
Massachusetts 

Original application July 9, 1928, Serial No. 
291,441. Divided and this application May 23, 
1932, Serial No. 612,933 

(Cl. 200-113) 6 Claims. 
The present application is a division of my 

application Serial No. 291,441 filed July 9, 1928, 
since issued as Patent No. 1,868,500 for an Elec 
trical circuit controlling mechanism of the type 
in which the expansion and contraction of an 
electrical conductor, or filament, due to the pas 
Sage of current therethrough, is employed to 
mechanically operate an improved device for 
making and breaking an electrical circuit. 
The object of the invention covered by the 

present application is to provide a mechanism 
of the above indicated type, wherein the ex 
pansion and contraction of the current carry 
ing filament is employed to effect the move 
ment of a circuit controlling member in a di 
rection transverse to the longitudinal axis of 
the filament, as distinguished from the mech 
anism claimed in my aforesaid original appli 
cation Serial No. 291,441, wherein the expan 
sion and contraction of the current carrying 
filament is transmitted to the controlling mem 
ber in the direction of the filament axis. The 
above and other advantageous features of the 
invention will hereinafter more fully appear, 
reference being had to the accompanying draw 
ing, in which:- 

Fig. 1 is a view in side elevation of a device 
embodying the invention. 

Fig. 2 is a view similar to Fig. 1, showing the 
parts in a different position. 

Fig. 3 is a vertical sectional view along the 
line 3-3 of Fig, 1. 

Like reference characters refer to like parts 
in the different figures. 

Referring to the drawing, the mechanism 
consists of an expansible current carrying mem 
ber, or filament 1, of one or more strands, Se 
cured at its ends to anchor posts 2, 2, one post 
2 being turnable so as to control the tension 
of the filament 1, which has several turns 
wrapped around the adjusting post 2. Normal 
ly, the adjustment of the filament 1 is Such 
that, when the filament is in a cold condition, 
With no current flowing therethrough, there is 
sufficient tension in the filament 1. So that it ex 
tends in a substantially horizontal plane be 
tween the anchor postS 2, as shown in Fig. 1. 
The middle portion of the filament 1 has in 
engagement therewith a block 3, carried by 
a resilient member 4, the ends of which are 
received in notched heads 5d. provided by arms 
5 extending above the base 6 preferably of in 
sulating material which carries the anchor 
posts 2. The resilient member 4 is flexed be 
tween the heads 5a, so that the block 3 bears 

upon the taut filament 1 with a pressure, which 
however is not enough to bend the filament downwardly. 
The flexed member 4 carries a yoke 7 extend 

ing upwardly in the form of a U and carrying 
at its upper end a contact 8 which bears On a 
contact 9 carried by a spring contact plate 10. 
The contact plate 10 is arched upwardly and 
is received at its ends in notches 11a provided 
in stationary standards 11 extending upwardly 
from the base 6. The contact plate 10 pro 
vides near its end loop portions 12 which, being 
under compression, tend to maintain the con 
tact 9 in engagement With the contact 8 in the 
position shown in Fig. 1. 
Current is adapted to be led to one anchor 

post 2, from Which it passes through the fila 
ment 1 to the other anchor post 2 and from there 
to the contact 8 on the yoke 7. With the con 
tacts 8 and 9 in engagement as shown in Fig. 
1, Current will flow through the plate 10 to one 
Standard ill, and from there back to the source 
13. When current flows as indicated by the 
arrows in Fig. 1, the filament 1 heats up, due 
to the paSSage of the current, and the resulting 
elongation thereof causes the filament 1 to sag, 
as indicated in Fig. 2. When this occurs, the 
block 3, carried by the flexed member 4, follows 
the filament 1, due to the initial flexure of the 
member 4, the yoke 7 moving downwardly with 
the member 4, as the filament 1 sags down 
Wardly. AS previously pointed out, the contact 
plate 10 is arched upwardly, and it is apparent 
from Fig. 1 that when the downward movement 
of contact 8 carries the contact 9 below a line 
joining the ends of the contact plate 10, the plate 
will be suddenly Snapped to the position shown in 
Fig. 2 to separate the contacts 8 and 9. The 
plate 10 is then arched downwardly and its 
downward position is limited by the engagement 
of a pin 14 carried thereby with a stop 15 car 
ried by the member 4, the stop 15 being prefer 
ably made of insulating material. 
When the contact plate 10 is Snapped from 

the position shown in Fig. 1 to the position shown 
in Fig. 2, the disengagement of the contacts 8 
and 9 interrupts the flow of current through the 
filament 1, whereupon the latter contracts as it 
cools, until it again assumes the position shown 
in Fig. 1. The resulting upward movement at 
the center of the flexed member 4 causes the 
stop 15 to raise the pin 14 until the contact 9 
moves above the line joining the ends of the 
contact plate 10, whereupon the contact plate 
10 is Snapped to its upper position, to cause the 
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contact 9 to re-engage the contact 8 at the end 
of a predetermined interval following their dis 
engagement. 

It is obvious that as long as current is supplied 
to the device from the source 13, the intermittent 
expansion and contraction of the flament will 
cause the contacts 8 and 9 to be alternately 
engaged and disengaged, just as in the other en 
bodiments of the invention described in my 
aforesaid application Serial No. 291,441. The 
device shown herein is extremely sensitive in its 
operation, by reason of the fact that a very 
slight elongation of the filament i due to passage 
of current, will directly result in movement of 
the yoke 7 followed by separation of the con 
tacts 8 and 9 after a predetermined interval. 
Furthermore, the device is very reliable in its 
operation, since the filament ... itself does not 
have to develop any mechanical force to operate 
the contact carrying piate iO, the energy stored 
up in the member 4, by reason of its initial 
flexure, being sufficient to operate the contact 
carrying yoke . 

clair, 
... In an electrical circuit controlling device, 

the combination with a separately nowake CO2e 
tacts and a flamentary electrical conductor have 
ing its ends fixed and Knornay Raintained in 
a, taut condition, of a, nember pressing O2 said 
filamentary conductor adapted to convey noveo 
ment to both of Said contacts por expansio.A. 
or contraction of said conductor due to 8, change 
in the temperature thereof and reas for sepa 
arating said contacts after kney have noved, iO, 
unison 8, predetermined dist2:Ice. 

2. in an electrical circuit, controling device, 
the combination. With separately Iowake coxle 
tacts and a flainentary electical code c0: 28 ya 
ing its ends ixed and normally reitained in 2, 
taut condition, of a memoer pressing oE said 
conductor adapted to move in a, direction trans 
verse to the longitudinal axis thereo, apola esk. 
pansion or contraction of said conductos, and 
thereby impart in ovement to both of Said co 
tacts for a predetermined period. 

3. In an electrical circuit, controlling device, 
the combination with separately Enovable con 
tacts and a flainentary electrica conductor hape 
ing its ends fixed and normally maintained in 

1,967,859 
a taut condition, of a flexible element carrying 
one contact and pressing on said flamentary 
conductor, sagging of said conductor due to 
the passage of electric current therethrough per 
mitting movement of said contact and means for 
causing the other contact to move in unison 
with the filament controlled contact for a pre 
determined distance. 

4. In an electrical circuit controlling device, 
the combination with separately movable con 
tacts, means for biasing said contacts toward, 
or away from, each other and a flamentary 
electrical conductor having its ends fixed, of 
means for biasing one of said contacts in the 

'ection of said filamentary conductor, changes 
in length of Said conductor due to the passage 
of electric current therethrough causing the en 
gagement, or disengagement, of said contacts 
after current has passed through said conductor 
for a predetermined period. 

5. An electrical circuit controlling device com 
prising a filamentary electrica conductor hav 
ing its ends fixed and normaliy maintained in 
a taut condition, a contact carried by a flexible 
element pressing on said filament conductor and 
a second contact carried by a resilient member 
adapted to press said contacts together in one 
position and to hold said contacts apart in 
another position, expansion of said conductor 
due to the passage of current therethrough caus 
ing S&id contacts to move in unison a prede 
terrained distance followed by their separation. 

6. AE electrical circuit controlling device com 
prising a filamentary electrics; conductor having 
its ends fixed and normally maintained in a 
taut condition, a contact carried by a flexible 
element pressing on said filament conductor and 
a Second contact carried by a resilient member 
adapted to press said contacts together in one 
position and to hold said contacts apart in an 
other position, expansion of said conductor due 
to the passage of current therethrough causing 
Said contacts to move in unison a predetermined 
distance followed by their separation, contrac 
tion of Said conductor upon cooling causing 
reengagement of said contacts after a predeter 
mined interval. 
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