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{57] ABSTRACT 
An automatic safety circuit for monitoring the power 
switching means controlling the main current circuit 
to an electric power load to automatically cut off the 
current in the event of a malfunction of the power 
switching means which causes it to continue to remain 
in its closed condition. The auxiliary switching circuit 
includes a switching arrangement for selectively dis 
rupting the main current circuit, the switching ar— 
rangement being composed of a heatable switching el 
ement, an electrical resistance heating element formed 

174/52 P}; as a coil which concentrically encloses the heatable 
switching element and an electrically insulating sup 

[56] References Cited porting sleeve which supports the coil and is disposed 
UNITED STATES PATENTS coaxial to the heatable switching element. 

1,279,020 9/1918 Schweitzer ........................ .. 337/182 8 Claims, 7 Drawing Figures 
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AUTOMATIC SAFETY SWITCH MEMBER 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is a continuation-in-part of appli 
cant’s copending U.S. Patent Application Ser. No. 
132,508, ?led on Apr. 8th, .1971 now U.S. Pat. No. 
3,697,812, issued on Oct. 10th, 1972. 

BACKGROUND OF THE INVENTION 

The present invention relates to an improvement in 
the automatic safety switch disclosed in my above men 
tioned U.S. Patent Application. 
The prior application relates to an automatic safety 

switch for monitoring the power switching member of 
an electric current load, such as, for example, an elec 
tric heater, an electric motor, or the like, in order to 
prevent damage which might occur from a malfunction 
of the power switching member controlling the main 
current circuit'during cutoff. The safety switch con 
tains a relay serving as an auxiliary switching member 
which is electrically or mechanically connected with 
the power switching member, an electrical connection 
between the main current line leading to the electric 
load and, in one embodiment, an opening contact of 
the relay, or in another embodiment, an opening 
contact of the relay which is in turn connected to the 
power switching member, and a device which is electri 
cally connected with the opening contact and which in 
cludes at least one resistance heating element and a 
heatable switching element in thermal contact with the 
heating element for disconnectng the load from the 
main current circuit when a certain temperature is ex 
ceeded. 

In the prior application the heatable switching ele 
ment is usually provided in the form of a fuse body and 
is ?anked by two diametrically disposed resistance 
heating elements. With such a design it may- happen, 
particularly upon the occurrence of malfunctions that 
the resistance heating element comes into electrical 
contact with the switching element, so that the resis 
tance circuit is connected to the main or operating cur 
rent circuit. Such a short-circuit generally results in de 
struction of the ampli?er of the safety circuit and dam 
age to the circuit board on which the resisance heating 
element and the switching element are disposed. In 
order to overome this danger it has become the prac 
tice to additionally insulate the switching element, i.e., 
the fuse body, with a coating layer of plastic. Such an 
additional insulation has the drawback, however, that 
the limit temperature at which electrical cutoff of the 
load occurs can no longer be reproduced as accurately 
as when no insulation is used. 

SUMMARY OF THE INVENTION 

. It is, therefore, an object of the present invention to 
improve the safety circuit discribed above in such a 
manner that a short-circuit of the heatable switching 
element is effectively eliminated and the predeter 
mined limit temperature at which safety switch cutoff 
occurs can be accurately reproduced. , 
This as well as other objects are accomplished ac 

cording to the present invention by forming the resis 
tance heating element as a coil of resistance wire which 
concentrically surrounds the switching element and by 
providing a supporting sleeve which is disposed coaxial 
with the switching element. 
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2 
Advisably the switching element is a radially symmet 

rical fuse body having at least a central cylindrical sec 
tion. The body is fully enclosed by the cylindrical inner 
wall of the supporting sleeve. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal cross-sectional view of a resis 
tance heating element according to the present inven 
tion. 
FIG. 2 is a front view of the heating element of FIG. 

1. 
FIG. 3 is a longitudinal, partially cross-sectional view 

of the resistance heating element of FIG. I mounted on 
a circuit board in combination with terminal columns 
for a fuse body to be inserted within the heating ele 
ment. 

FIG. 4 is a front view of the mounted heating element 
of FIG. 3 without the connecting columns. 
FIG. 5 is a top plan view, partially in longitudinal sec 

tion, of the arrangement according to FIGS. 3 and 4 
and including a fuse body connected to the terminal 
columns. 
FIG. 6 is a schematic top plan layout of a safety cir 

cuit utilizing the element according to the present in 
vention and having an electronic power switching 
member. 
FIG. 7 is a schematic circuit diagram of the safety cir 

cuit of FIG. 6. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The circuit illustrated in FIGS. 6 and 7 will be first 
described to permit a better understanding of the pur 
pose, and importance, of the improved switching ar 
rangement according to the invention. 

In the circuit, a load 9 is held at a predetermined 
rated temperature by an electronic temperature con 
trol device. The temperature regulating device has a 
suitable ampli?er 8 which moniters the rated tempera 
ture at the heated load 9. The ampli?er 8 controls an 
auxiliary relay 7 which together with the ampli?er 8 
forms an ampli?er current circuit. Depending on 
whether the rated temperature at the heated load 9 has 
been exceeded or not, the relay 7 with the aid of its 
switch contact 12 switches a power switching member 
6 on or off. The power switching member 6 controls a 
main current circuit 11 which is provided with a suit 
able fuse 1. The power switching member 6 may be an 
electronic power switching member, such as a thy 
ristor. The power switching member 6 which is con 
trolled by the relay 7 via a suitable resistor 5, is dis 
posed directly in the main current circuit 11. 
One signi?cant component of the safety circuit is an 

electrical connection 14 which is situated between the 
main current circuit 11 and the opening contact 12 of 
the relay 7. Another signi?cant component is a device 
2, 3, 21, 29, 25, 90, 100 which is disposed in the main 
current circuit 1 l and is electrically connected with the 
opening contact 12 of the relay 7 via a line 15. The de 
vice includes a resistance heating element 3, 21 and a 
heatable switching element or radially symmetrical fuse 
body 2 which is in thermal contact with the resistance 
heating element 3, 21 and which operates, for example, 
on a chemical basis to become nonconductive upon 
being heated to a certain temperature. 
As can be seen in FIGS, 1-5, the resistance heating 

element 3, 21 is formed by an electrically insulating 



3,794,811 
3 

supporting sleeve 21 and coil 3. The coil 3 is formed of 
resistance wire and is supported about the sleeve 21. 
The coil 3 concentrically encloses the switching ele 
ment 2 and terminates in input and output sections 3’, 
3". The switching element 2, seen in FIG. 5, has at least 
a central cylindrical section and a pair of terminals 18', 

5 

18" extending outwardly from the cylindrical section, V 
and operates on a chemical basis as a fuse body. The 
fuse body is enclosed by the cylindrical inner wall of 
the supporting sleeve 21. The sleeve is formed prefera 
bly of a ceramic body and is disposed coaxially to the 
radially symmetrical switching element 2. The support 
ing sleeve 21 is provided with a recess in its outer sur 
face. The coil 3 is formed by a single winding and is dis 
posed in the recess in the supporting sleeve. 
A ceramic protective sleeve 29 is connected with a 

printed circuit type circuit board 27 by means of slide 
fittings 25. The circuit board 27 carries part of the cur 
rent circuit of the resistance heating element 3, 21 as 
well as of the main or operating current circuit 11. The 
protective sleeve 2? concentrically mounts the assem 
bled switching element 2 and the supporting sleeve 21 
'via the fittings 25 to the circuit board 27. The ?ttings 
25 are secured to the circuit board 27. The ?ttings 25 
are secured to the circuit board 27 by rivet-like por 
tions including a stem 25' and a head 26. 
Axial grooves 20 are formed in the supporting sleeve 

21. The input section 3’ and the output section 3", re 
spectively, of the coil 3 pass through the grooves 20 
and are electrically and mechanically connected with 
the circuit board 27 by means of the ?ttings 25. . 
A pair of terminal columns 90 and 100 are mounted 

to the circuit board 27 in a manner similar to the fit 
tings 25. The one terminal 100 is disposed in a plane 
A-A, which intersects the axis of the fuse body 2. The 
other terminal 90 is disposed outside of this plane in 
order to facilitate mounting or dismounting of the fuse 
body in the supporting sleeve 21. The terminals 18’, 
18" are received within the columns 100, 90, respec 
tively, and are retained therein by clamping connec 
tions 111, 112 in each column. As a result of the 
mounting of the terminals 18', 18” to the columns 100, 
90, the fuse body 2 is electrically connected to the cir 
cuit board 27. 
Referring again to FIG. 7, if the power switching 

member 6 becomes conductive due to a defect, for ex 
ample, and the auxiliary relay 7 remains disconnected, 
as shown in FIG. 7, one phase, Mp, of the main current 
circuit 11 is connected to the resistance heating ele 
ment 3, 21 via the line 14, the opening contact 12, of 
the relay 7 and the line 15. The resistance heating ele 
ment 3, 21 heats the switching element 2 until it ex 
ceeds a predetermined limit temperature. As a result, 
the main current circuit 11 is cut off and thus the cur 
rent flow for the electric load 9 is interrupted. The 
placement of the resistance heating wire 3 concentric 
with the fuse body 2 offers absolute protection against 
a short circuit. Furthermore the fuse body 2 no longer 
needs to be soldered. 
The fuse body 2 is constituted by a thermolabile sub 

stance disposed in the conductive path. The fuse body 
is well-known and can be obtained on the market. 

It will be understood that the above description of the 
present invention is susceptible to various mod?ca 
tions, changes, and adaptations, and the same are in 
tended to be comprehended within the meaning and 
range of equivalents of the appended claims. 
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I claim: 
.1. A circuit arrangementfor supplying‘ current to an 

electric power load, as for example, an electric heater, 
an electric motor and the like, said circuit arrangement 
comprising, in combination: ' . 

a main current circuit having said load and a power 
switching means for controlling the current to said. 
load connected‘ in series; 

a ?rst means for'controlling the opening and closing 
of said power switching means; and 

an automatic safety circuit means for monitoring said 
powerrswitching means controlling said‘ main cur 
rent circuit to prevent damage to said load which 
might occur as a result of a malfunction of said 
power switching member causing it to remain 
closed when the main current to the load is to be 
cut off said automatic safety circuit means include 
mg: 

second means for disrupting said main current circuit 
when said second means is subjected to a control 
current therein and 

auxiliary switchrmeans, controlled by said first means 
and connected between said second means and a 
point of said main current circuit located‘ between 
said load and said power switching means, for con 
necting said second means to said point so as to es 
tablish a control current path to said second means 
when said main current circuit is to be disrupted 
via said power switching means and the main cur 
rent to said load out off, to cause said second 
means to disrupt said main current circuit in the 
event said power switching means has not opened, 
said second means including a heatable switching 
element, ‘an electrical resistance ‘heating element 
formed as a coil which encloses said heatable 
switching element, and an electrically insulating 
supporting sleeve which supports said coil and is 
disposed around said heatable switching element. 

2. The circuit arrangement as de?ned'in claim 1, 
wherein said supporting sleeve is formed as a ceramic 
body having a cylindrical inner wall, and said heatable 
switching element is a radially symmetrical fuse body 
having at least a central cylindrical section, the fuse 
body being enclosed by said cylindrical inner wall. 

3. The circuit arrangement as de?ned in claim 1, 
wherein said supporting sleeve has an outer surface’ 
with a recess therein, and said coil is formed by a single 
winding and is disposed in said recess. 

4. The circuit arrangement as de?ned in claim 1, fur-‘ 
ther comprising a circuit board carrying a printed cir-i 
cuit, a protective sleeve which encloses said supporting 
sleeve, and means for fitting said protective sleeve to 
said circuit board, said circuit board being a compo 
nent of the current circuit of said resistance heatingel 
ement and the main current circuit. 

5. The circuit arrangement as de?ned in claim 4, fur 
ther comprising terminal columns and means for con 
necting said columns to said circuit board so that said 
columns serve as electrical conductors, and clamping 
means, wherein said heatable switching element is a ra 
dially symmetrical fuse body having a central cylindri 
cal section and a pair of terminals which are connected 
to a respective terminal column by said clamping 
means, said terminals being disposed, when connected 
to a respective terminal column, in a plane which inter 
sects the axis of the fuse body. , 
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6. The circuit arrangement as de?ned in claim 4, output portion, respectively, of said coil. 
wherein said coil has an input and output portion, and 8. The circuit arrangement as defined in claim 1, 
said supporting sleeve has axial grooves therein which wherein said switching element is of a material whose 
receive said input and output portion, respectively. electrical characteristics charge when said element is 

7. The circuit arrangement as de?ned in claim 6, 5 heated beyond a predetermined temperature so as to 
wherein said ?tting means enclose said protective cause the main current circuit to open. 
sleeve and include means for receiving said input and l * * * * * 
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