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UNITED STATES PATENT OFFICE. 

OTTO DREYER, OF ESSEN-ON-THE-RUHR, GERMANY. 

DEVICE FOR PROTECTING ELECTRIC CIRCUIS, 

Application filed January 20, 1926, Serial No. 82,468, and in Germany February 4, 1925. 

The invention relates to a device for pro 
tecting electric circuits from overheating, in 
which a temperature protector which con 
tains a locking or releasing member which is 

5 normally held fast in its position of rest by 
means of fusible metal or solder is mechani 
cally combined with a so-called automatic 
switch (that is a circuit breaker having a rev 
oluble shaft, which must be closed by hand 
bat, after the disengagement of a catch, is 
opened automatically) in such a manner that 
when the temperature protector comes into 
operation the catch or lock on the automatic 
Switch is released thereby wheelipon the lat 
ter immediately effects the disconnection of 
the circuit in danger. The known protecting 
devices of this kind have the disadvantage 
that Some special manipulation is necessary 
in order to put the temperature protector, 
after it has come into operation, into a condi 
tion in which it is again ready for use or, in 
other words, to re-set it. For this purpose 
either the releasing member of the tempera 
ture protector together with the partin which 
it is contained must be renewed or it is neces 
sary, after taking out these two parts, to l'e- 
turn the releasing member by hand into its 
original position and hold it fast until the 
solder has re-hardened. In the simplest 
known device of this kind it is sufficient to 
remove the releaser which is of similar con 
struction at both ends and is reversible to 
gether with the casing in which it is contained 
and to replace it in the device in the reversed. 
position. In all cases however it is necessary 
to open the switch box which contains the pi'o- 
tecting device and the temperature protector. 
his not only gives rise to the danger that 

when the device is attended to by a non-expert 
person the parts removed may not be prop 
erly replaced or reinserted but it also makes 
it impossible to keep the switch-box perma 
nently locked or sealed which is necessary in 
order to prevent unauthorized interference 
with the apparatus contained in the Switch 
box. 
The problem underlying the present inven 

tion is to construct a protecting device of the 
t aforesaid type, i. e. a device consisting 

an automatic switch having a revoluble 
switch-shaft, and a temperature protector, 
having aheating coil and a locking or releas -g -- 

ing member which is normally held in its 
position of rest by a soldered joint, which co 
acts mechanically with a locking device of the 
automatic switch, in Sich a mannel 1. hat no 

interference whatever with the protecting 
device is necessary in order to reset, the tem. 
perature protector. In other words the ob 
ject to be attained is to return automatically 
into its position of rest the releasing or lock 
ing member of the temperature protector 
after it has conne into operation. Accord 
ing to the invention this problem is solved 
by making the automatic return of the re 
leasing or locking member to its position of 
rest mechanically dependent upon the rotary 
disconnecting movement of the shaft of the 
automatic Switch. For example, in those 
temperature protectors of this type in which 
the locking or 'eleasing member is loaded, in 
lanner knowl per se, by two oppositely act 

ing spirings of difiering strengths, the more 
powerful spring which loads the locking or 
releasing member so that it tends to release 
the automatic Switch can coact mechanically 
with the Switch shaft in such a manner that 
it is only effective when the switch is closed 
and is on the contrary made ineffective by 
the opening movement of the switch, so that 
after the opening of the switch the releasing 
or locking member can be returned to its 
position of rest by the other weaker spring. 
Or, in those constructions in which tie lock 
ing or releasing member of the temperature 
protector is only loaded by a spring which 
iends to release the automatic switch, the re 
turn movement of this member can be posi 
tively brought about by the rotary discon 
necting movement of the switch shaft. No 
special nanipulation whatever is therefore 
necessary for re-setting the temperature pro 
tector after it has coine into operation, and 
he switch only needs to be closed again after 
the current consuming device which has been 
disconnected oying to its becoming over 
heated has cooled down sufficiently. This 
may be effected by means of a handle which 
projects out of the Switch box containing the 
protecting device. The switch box is not 
opened so that it may remain pe'ananently 
locked and can be sealed, whereby unai 
thorized interference with its contexts is 
avoided. 

Several constructional embodiments of the 
invention are illustrated by way of example 
in the accompanying drawings, in which, 

Fig. 1 is a pictorial view in simple lines of 
the first example, 

Figs. 2 and 3 are two vertical sections 
through a practical constructional form of 
the protecting device in accordance with Fig. 

O 

5 

S5 

i) 

00 

10 

  



10 

5 

2 

lock. 

1 with the switch closed and opened respec 
tively, while 

Figs. 4 to 6 are pictorial views in simple 
lines of three further examples. 

Fig. 7 is a sectional elevation of the switch 
Figs. 8 to 12, inclusive, are cross-sections 

through the switch iock, showing the cou 
pling elements in the different positions they 
assume in their locking and releasing actions. 

Referring to Figs. 1 to 3, 7 is the shaft of 
the switch which is supported in the two bear 
ing plates 8, 9 and carries one or more double 
armed contact-leve's 10, according as uni 
polar or multipolar disconnection is to be 
effected, which, when the Switch is closed, 
make contact between two spring contacts 12, 
13 which are fixed to the insulating base plate 
11. The switch shaft. 7 is connected on the 
one hand through a switch-lock 14 with a 
hand-lever 15, for the purpose of closing the 

25 

switch, and is on the other hand acted upon 
by a powerful opening-spring 16. The free 
ing of the switch for the automatic opening 
movement is effected by disengaging a pawl 
or catch 17 from the switch-lock 14. The 
handle 15 is mounted on a shaft 40 supported 
independently of and not connected to the 
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17 is fulcrumed on an intermediate or motion 

of the arrow, figure 1. The pawl 17 is acted 
5 s 

switch shaft 7 except through the switch 
lock 14 which is formed as a free-wheel cou 
pling or clutch device. The switch lock con 
sists of the following parts: On the shaft, 7 
is fixed a small click disk 41 having a notch 
or recess which is adapted to be engaged by 
a spring actuated locking pawl 17. The pawl 

transmitting disk.42, loose on the switch shaft 
7. A spring operated pawl 43 mounted on a 
suitable stationary Support, such as bearing 9, 
is provided to engage a shoulder 43 on the 
disk 42 to hold said disk in its normal oper 
ative position. On the side of the disk 42. 
opposite the disk 4i is a primary operating 

-- f 

disk or resetting disk 44, which disk 44 is 
fixed on the hand lever shaft 40. This disk 44 
is provided with a lug or projection 46 en 
gaging a recess or depression 45 in the disk 
42. and said disk 44 is also provided with an 
inclined, eccentric or can face 47 for coopera 
tion with the pawl 43 for releasing said pawl 
from engagement with shoulder 43 when the 
hand lever shaft 40 is rotated in the direction 

upon by a lever 18 which is formed by an 
extension of one arm of a U-shaped wire. 
rod 19 or rock shaft which is carried by the 
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plates 8, 9. A double-armed lever 21, 22. 
which is revolubly Inounted upon a support 
20 also coacts with this rod 19. This lever 
possesses a rigid airn 21 and a fiexible arm 
22 which latter consists of a powerful flat 

i spring. The rigid arm 21 engages under the 
rod 19, while the spring arm 22ies below a cam 
or eccentric 23 which is fixed on the switch 
shaft 1, and, when the switch is closed, presses 

weaker spring 
through the agency of the lever arm. 21 and 

the open position of 
thereby breaks the cii 

place as the cirrent consumin; 

rent consuming device has cooledd . 
ciently the switch can again be closed and 1 
the current again supplied to the current con- . 

If, however, the switch 
should be closed before the device has cooled 
down sufficiently it will be immediately re 
opened owing to the disengagement of the 

1,703,439 

the free end of the lever-arin 22 downwards 
and thereby stresses the fiat spring. There 
fore, when the switch is closed, the flat spring 
22 tends to rotate the rod 19 through the 
agency of the rigid arm 21 and in this manner 
to disengage the paw 17 of the switch-lock ses 

14. The spring, however, is normally pre 
vented from doing so by means of the locking 
pin 24 of a temperature protector against 
which the rigid lever-arm21 abuts. Thispin 24 
is fitted in known manner so as to be movable 
up and down in the central tube 25 of a heat 
ing coil 26, which is connected in the circuit 
to be protected, and, in its tower end position 
illustrated in Figs. 1 and 2, is soldered fast 
by means of a solder having a definite melt 
ing point, for example, a metal ailoy. It is 
also simultaneously acted upon by a spring 
2 which is fitted in the head of the element 
containing the tenperature protector and 
presses upon the upper end of the pin 24 and 
tends to hoid it in its lower end position. 
The s 

sofiens the latter spring is able to displace 
the rod 24 and compress the spring 27. 

pring 27 is however weaker than the 

With the parts in the position illustrated 
in Figs. 1 and 2- the switch is closed and its 
shaft 7 is locked in the connected position 
by means of the pawl 17 so that current 
passes both through the current consuming 
device to be protected and also 
heating coil 26. If, owing to an overload, 
the current consuming device heats-up to an - . 

100 
which is adapted to have the same character 

ristics as regards heating-up, causes the 

unpermissible extent, the heating coil 26, 

fusible metal by which the pin 24 is held fast 
to soften. The flat spring 22 is now able by 
displacing the pin 24 and compressing the 

27 to disengage the pawl 17 

the rod 19 whereby the catch on the switch is 

through the 

75 

80 

& spiring 22, so that when the fusibie solder 
90 

95 

disengaged. The switch shaft, 7 now rotates 
insiei', the action of the opening spring 

he switch (Fi 3) and fi 

if 4 - 3 into 

- - circuit, which is in danger. 
Owing to the rotation of the switch shaft 7 

O 

into the open position the cam 23 slides off 
the flat spring 22. This spring, therefore, 
which is this deprived of its support, is 
un-stressed and the spring 27 
viously compressed now presses the pin 24 

which was pre 

115 

back into its original position, in which posi 
tion it c 1. 
hardening of the fusible metal which takes 

device and 
- - 

When the cur the heating coil cool down. 

suming device. 

is again held fast owing to the re 
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catch 17 which will occur because the sol 
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dered joint will not have re-hardened and 
the pin 24 can therefore be moved out of its 
position of rest by the spring 22 which is 
again placed under stress when the switch is 
closed. - 

In order to reset the switch again, it is 
necessary to turn hand lever shaft 40 and its 
disk 44 in the direction of the arrow, Figure 
1. On the first part of this movement projec 
tion 46 moves sufficiently in the recess 45 to 
cause the cam face 47 to release the pawl 43 
from engagement with shoulder 43, at which 
time projection 46 engages an end wall of the 
recess 45 and couples the disks 42 and 44 to 
gether for movement in unison. The parts 
are rotated until pawl 17 comes opposite the 
notch in disk 41 and again engages said 
notch and locks the disks 41 and 42 and th 
shaft 7 together, whereupon by a reverse 
motion of the hand lever 15 the shaft will 
be returned to the switched-in position, at 
which time shoulder 43 is again brought 
into position to be engaged by the pawl 43. 
Spring 16 will thereby again be tensioned 
and the arm 18 of control shaft 19 brought 
into position for coaction with the dog 17, in 
which operation cam 23 tensions spring 22 
as previously described. In the set position 
of the switch, the switch shaft , on being 
actuated by the operation of the heat re 
leaser, is rotated into the “off” position inde 
pendently of the shaft 40, so that it is in 
possible to prevent the switching off opera 
tion by holding down the lever 15. The 
switching-off operation may, however, be 
manually effected by turning the handle 15 

5 5 

(3) 

in the direction of the arrow. Figure 1, so as 
to release pawl 43, whereby switch shaft 7 
will be freed, when it will rotate, aided by 
spring 16, and this time together with the 
disk 42, the pawl 17 intercoupling the shaft 
and disk, the latter, after a certain idle move 
ment, carrying around with it the shaft 40. 
Since in this instance the coupling between 
shaft and disk 42 is kept up, the Switch can 
readily be thrown in again by turning the 
lever 15 in a counter-clockwise direction. 

In the example illustrated in Fig. 4 the 
lever-ai'an 18 which influences the pawl 17 
of the switch-lock 14 is mounted on a shaft 
31 which is journalled in bearings 29.30. This 
shaft carries a second lever-arm 32 which is 
supported on its upper side against the lock 
ing-pin 24 of the temperature protector, while 
its lower side presses against the spring 22 
fitted in the foot of the temperature protect 
ing element, which spring tends to rotate the 
shaft in such a direction as to release the pawl 
17. The spring 22 is again stronger than 
the spring 27 which presses the pin 24 into 
its position of rest. It is normally prevented 
from rotating the shaft 31 owing to the fact 
that the pin 24 is soldered fast by means of 
fusible metal in its lower end position, that 

in the head of the 
- 

3. 

is in its position of rest. The Switch-shaft 
which is loaded by means of a spring 16 

which tends to open the switch and of which 
the power is again greater than the power of 
tie spring 22 carries a lever arm 23, the 
pliose of which is to coact, Yith the lever 32 
on the switch being opened in such a mainner 
that the lever 32 is rotated in a downward 
direction and co-presses the Spring 22". 
With the parts in the position illustrated 

in Fig. 4 the switch is closed. If, owing to 
excessive heating, the fasibie metal of the 
temperature protector softens the spiring 23 
rotates the lever 32 upwai'ds moving the pin 
24 upwards and compressing the Yeaker 
spring 27, whereby through the agency of 
the shaft 3i aid the eyei'-arly 18, the awl 

2ngaged. The 
us feed, itself ro 

l fates into the open position under the action 
16. The level-arm 23 lounted 

on it thereby presses the ever 32 of the shaft 
3 downwards into its original position 
whereby the spring 22 is complessed and re 
ii), - 

switch is again closed. The pin 24 is this 
relieved frolin the pressure of the spring 22 
so that the weaker spring 27 can press it back 
into its position of rest. if, after the fusible 
metal has i'e-hardened, the Switch is again 
closed the lever 23 frees the lever 32 
and the spring 22 so that the temperature 
protector is again ready for action. 

In the example illustrated in Fig. 5, the 
separate retui'n spring for the locling men 
ber of the temperature protector which illust 
be weaker than the spring which effects tie 
opening of the Switch is eliminated by caus 
ing the return of the locking member 24 to its 
position of rest to be effected mechanically 
by the disconnecting movement of the switch. 
The pin 24, which is soldered in the central 
tube of the heating coil 26 in its upper end 
position, and which in this case simultane 
ously serves as the releasing illenice' is (inly 
acted upon iy as rig 22 which is a 'i'anged 

temperature protecting 
s to itish it to Viva 'ds. '...t. 

the lower end of pin there is located Oile 
arm 33 of a double-arined ever 33.3-4 wich 
is fitted on the controlling shaft. 31 of the 
switch-lock 14 and of which the other air! 
34 lies in the plane of an eccentic or can 23 
which is fixed on the switch-shaft. When the 
fusible metal melts the spring 22 presses 
the pin 24 downwards so that the latter Po 
tates the controlling shaft 31 through the 
agency of the lever-arm 33 and thereby dis 
engages the pawl 1. On the rotary discon 
necting movement of the Switch-shaft 7 which 
now takes place the cam 23 presses on the 
lever-arm 34 whereby the locking and releas 
ing pin 24 is returned to its upper end posi 
tion, the spring 22 being compressed and 
the controlling shaft 31 being rotated back 

of the sprin 

element and tends 

ins in a state of compression until the 

5 
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return of the pin is effected 
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4. O 

possesses the adva 

other is reduced to two. F 

in order to easily overcolaether 

releasing pin 24 and the pin itself. 
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wards simultaneously. The pin 24 is again moving Said member out of its position of 
held fast in this position owing to the hard- rest when the temperature protector coines 
ening of the solder. On re-closing the switch into action, locking and releasing means in 
the cana 238 is withdrawn from the lever cluding a lock controlling element independ 
33, 34 so that the temperature protector is ent of said member and governed thereby for 
again ready for operation. This arrangement holding the shaft in Switch closing position 

ntage on the one hand that and against, switch opening movement, and 
the number of springs of which the tension mechanical means governed by the shaft for 
must be defi y fixed relatively to one an- holding said element in engagement with said 

-- her, since the member for releasing action thereby when 
means of the the protector connes into action, said means 

very powerful opening spring 16 of the acting in oppos said spring on the 
switch, it is possible for the pin 24 to le switch discon 

2. A protecting device for electric circuits liquid but is only in a semi-fiuid cond 
when in moving the pin a relatively g 
amount of friction has to be o 
haovelinent of the pin, which always neezio 
be comparatively sinial is then effected 
were by percussion, which is advant 

comprising an automaticaily l; 
switch shaft, a te 
itled with a 
normally 
isible I 

- ag and releasing inner 
in its position of rest by 

aid autoimatically hovable 

It may prove advisable in many cases to tuite protector coines into operation, lock 
insert a resilient meinber between the aein- and releasi leans including a lock control 
ber which effects the return of the locking or ling element independent of and governed 

. An exam- by said member for holding the shaft in 

ecting motion of the shaft to 
isol when ti older i it completely automaticaliv reset said member deleinent displaced wihein the solelei is not conpletely autohat cally reset sail nienber and €4eillent. 

novable iotary 
'otector' pro 

out of its pasition of rest when the tempera 

80 

85 

ple of this is illustrated in Fig. 6. tiere the switch closing position and against switch 
shaft 31 which carries the releasing lever 8 opening movement, mech 
for the switch-lock 14 is connect - - - ted with the erned by the shaft and 
releasing pin 24 by a flexible, elastic lever 35 tensioned by the shaft 
which consists for example of a strong fiat inent, in engagement with sa 
spring and is supported on the upper end of for imparting releasing motion to said ele. 
the pin 24, while the Switch-shaft ' carries ment and member when tie fusible matelial 
another lever-arin 23 instead of a cam as in is softened, and means acting on the switch 
Fig. 5. The lever 23 is so arranged that on disconnecting notion of the shaft to auto 

including a spring 
r eiding said ele f 

the rotary disconnecting movement of the natically reset said membei and element. 
shaft 7, which takes place after the teapei':- 3. A protecting device for electric ci 
ture protector has come into operation, it claits conprising an automatically movable 
presses on a point which lies between the two rotary switch shaft, a temperature protector 
ends of the flat spring 35 and thus returns the p!'ovided with a locking and releasing mem 
releasing pin 24 through the agency of the be normally held fast in its position of rest 
flat spring 35 into its position of l'est. This by fusible material, locking and releasing 
has the advantage that there is no resistance, aeans inciding a lock controlling element 

can rotate instantaneously and completely holding 

50 

due to the resistance to movement of the pin, independent of and go 
to the opening movement of the switch, which ber for holding the sha 
with direct current must take place instant is sition and against sy 
neously. Even if the displaceinent of the pin mechanical means gave: 
24 should proceed rather slowly, the switch including a spiring tension 

lid element in ea 

- 
i. opening moveme}} 

dily the shaft. 
by the shaft for 
gement with said 

U. 

into the open position whereby it stresses the member for 1 
flat spring which forms the lever 35 and the protector cones into action 
which itself moves the pin 24 into its position acting on the switch disconnecting motion of 
of rest while compressing the Spring 22. the shaft to automatically reset said locking 
Obviously in this case the flat spring which and releasing member. - 
effects the return movement must be more 4. A protecting device in accordance with 
powerful than the releasing spring 22 which, claim 3, in which the switch shaft controlled 
however, is without effect upon the release of Spring acting on the locking and releasing 
the switch-lock 14 since the fiat spring only member of the temperature protector is of 
serves then as a simple connecting lever. normally greater strength than the spring 
I claim :- . . - directly acting on the locking and releasing 
1. A protecting device for electric circuits member and is mechanically acted upon by 

comprising an automatically movable rotary the Switch shaft in such a manner that it is 

innenaber, and 

alinical means gov 

'ned by said mem 
in switch closing po 

l10 

'eleasing action thereby when 
ind a Spring 

120. 

2 5 

switch shaft, a temperature protector pro- only effective when the switch is closed and is 
vided with a locking and releasing member made ineffective by the opening movement. 
normally held fast in its position of rest by 5. A protecting device for electrical cur 
fusible material, a spring for automatically rent consuming apparatus having an auto 30 
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matic circuit breaker, comprising an auto 
matically rotatable switch shaft, a locking de 
vice for holding said shaft from rotation, a 
controlling element acting on said locking 
device, a temperature protector provided 
with a locking and releasing member which is 
normally held fast in its position of rest by 
fusible material and is automatically ahov 
able out of its position of rest when the ten 
perature protector comes into operation, said 
member acting on said controlling eleinent to 
normally maintain the iocking device in lock 
ing position, means governed by the motion 
of the switch shaft and acting on said coin 

5 trolling element to release said locking device 
when said locking and releasing member is 
released by fusion of the fusible material, and 
means for automatically returning the lock 
ing and releasing member into its position of 
rest on opening of the switch. 

6. A protecting device for electrical cur 
rent consuming apparatus having an alto 

2 5 
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matic circuit breaker, comprising an auto 
matically rotatable switch shaft, a locking de 
vice for holding said shaft from rotation, a 
controlling element acting on said locking 
device, a temperature protector provided 
with a sliding locking and releasingpin which 
is normally held fast in its position of rest 
by fusible material and is automatically mov 
able out of its position of rest when the tem 
perature protector comes into operation, said 
member acting on said controlling element to 
normally maintain the locking device in lock 
ing position, means governed by the motion 
of the switch shaft and acting on said con 
trolling element to release said locking de 
vice when said locking and releasing member 
is released by fusion of the fusible material, 

40 

45 

and means for automatically returning the 
locking and releasing member into its posi 
tion of rest on opening of the switch. 

7. A protecting device for electrical cur 
rent consuming apparatus having an auto 
matic circuit breaker, comprising an auto 
matically rotatable switch shaft, a locking 
device for holding said shaft from rotation, 
a controlling element in the form of a rock 
shaft acting on said locking device, a lever 
carried thereby, a temperature protector pro 
vided with a locking and releasing einher 
which is normally held fast in its position of 
rest by fusible material and is automatically 
movable out of its position of rest when the 

S 

temperature protector comes into operation, 
said member acting on said lever of said con 
trolling element to normally maintain the 
locking device in locking position, means act 
ing on said lever of Said controlling element 
and governed by the motion of the switch 
shaft to release said locking device when said 
locking and releasing member is released by 
fusion of the fusible material, and means for 
automatically returning the locking and re 
leasing member into its position of rest on 
opening of the Switch. 

S. A protecting device in accordance with 
claim 3, characterized by the feature that on 
closing the switch the shaft controlled spring 
is stressed by a lever acted upon by a control 
henaher fitted on the switch shaft, and is re 

lieved from stress by the disconnecting move 
illent. 

9. A protecting device in accordance with 
3, characterized by the feature that on 
the switch the shaft controlled spring 
sed by a lever acted upon by an eccen 

2ic fitted on the switch shaft. 
10. A protecting device in acc:01'dance with 

in which the locking or releasing 

C i 3 

S 

C i es 

member of the temperature protector is load 
ed by a spring for moving it in one direc 
on, characterized by the feature that a re 

verse movement of the locking and releasing 
inhember is mechanically brought about by a 
lever operated by a member carried by the 
shaft of the automatic switch on the rotary 
releasing movement of said shaft. 

11. A protecting device in accordance with 
claim 3, characterized by the feature that the 
shaft controlled spring comprises an elastic 
coupling member interposed between a con 
trolling member fitted on the switch shaft 
and the lock controlling element governed 
by the movable locking and releasing mean 
ber of the temperature protector. 

12. A protecting device in accordance with 
claim 3, in which the locking or releasing 
anember of the temperature protector is lo 
cated in the interior of a heating coil which 
is held in position by means of a screw head 
or cover, characterized by the feature that the 

t 

spring (27) which loads the locking or re 
leasing member (24) so that it, tends to move 
back into its position of rest is arranged in 
a recess in the screw head or cover (28). 

in estimony whereof affix my signature. 
OTTO OREYER. 
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