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13 Claims. (CL 200—88) ~ A

One of the most difficult problems in the con-
struction of electric switches, for example in the
construction of protective switches for motors, is
the design of the thermal releasing arrangement.
As a rule, each thermal releasing device forms
a separate constructional unit which is fitted sep-
arately in the switch. This requires special tech-
nical knowledge which the person who under-
takes the exchanging of releasing devices often
does not possess. The fitting and exchanging of
releasing devices is considerably simpler if all re-
leasing devices of a switch are combined to form
a constructional unit which is connected with the
switch so as to be easily detachable, for example
if they are mounted on a common blate or base.
It has also already been proposed to enclose all
thermal releasing devices separately from the re-
maining parts of the switch in a common hous-
ing, in order, while permitting of an easy mount-
ing, to make them as far as possible inaccessible
to inexpert persons, for example by sealing the
housing of the releasing device. But all releas-
ing arrangements wherein the releasing devices
of all phases are combined to form a construc-
tional unit separately from the remaining parts

-of the switch, e. g. the switch contacts, the ac-

tuating magnet, and so on, occupy & great
amount of space. :

The present invention sclves the problem of
providing a releasing arrangement of very small
dimensions, wherein the thermal releasing de-
vices are enclosed in a housing that can be con-
nected with different switches so as to be easily
detachable, and which covers, in spite of its
smallness, a very great range of releasing cur-
rent intensities, so that it is only necessary to

. construct a few types of releasing arrangements

40

according to this invention in order to cover a re-
quired total range of releasing current intensi-
ties. . : :
According to this invention, the housing of the
releasing arrangement, consist:ng of insulating
material, is sub-divided into a plurality of cham-
bers whose number is greater by one than the
number of releasing devices present each of which
is accommodated in a chamber, while in the
chamber not occup‘ed by a releasing device an
arrangement for the compensation of the influ-
ence of the room temperature on the releasing
devices and for adjusting the releasing path of
same is situated on which a releasing cross piece
acts which passes through apertures in the par-
titions which thermally and electrically insulate
the releasing devices with respect to one another

and with respect to the compensating and adjust-
ing device.

Owing to the fact that in the case of the sub-
ject of the invention the individual thermal re-
leasing devices are separated from one another 5
and from the compensating and adjusting device
by insulating partitions, great surface leakage
paths and great flash-over distances are produced
between the parts lying under various potentials,
in spite of the fact that the releasing devices and 10
the aforesaid compensating and adjusting device
closely approach one another. By reason of the
fact that the partitions thermally insulate the
releasing devices with respect to one another it is
brought about thal one releasing device is not 15
influenced by the adjacent releasing device. The
consequence of all thermal releasing devices being
thermally insulated with respect to the compen-
sating and adjusting device is that the latter lies
approximately at room temperature, that is, it is gg
not subjected to any additional heating, whereby
its correct functioning would be rendered im-
possible. The presence of the compensating and
adjusting arrangement is intended to solve the
problem of enabling the releasing arrangement og
to have a great releasing range or displacement
range in spite of its smallness. A great releas-
ing range of the thermal releasing devices corre-
sponds to a great temperature range. If the up-
permost value of the temperature range and con- 30
sequently the entire range is selected high, this

. is equivalent to a small dimensioning of the re-

leasing members or single releasing devices. If,
for example, bimetal strips are used as releasing
members or tripping means, they must have a 36
very small cross-section. In the first place, this
has the drawback that the danger arises of the
releasing devices burning, because they must tem-
porarily be able to endure a very high excess cur-
rent. Ifitisa question, for example, of the pro-' 40
tection of a motor having a short-circuited rotor

or squirrel-cage rotor, the releasing devices must,
during the starting of the motor, withstand 10 to

15 times the nominal current of the motor.

On the other hand, thermal releasing devices 45
which, owing to the smallness of their dimensions
and of their cross-section, work in a very high
temperature range, have the drawback that they
supply very small releasing forces. For these
reasons, it is intended, in the case of the sub- 50
ject of the invention, to provide réleasing thermal
members or thermal tripping means of relatively
great dimensions which work in a relatively low
temperature range. Owing to the fact that the
releasing members in the case of the subject of 55
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the invention work in a low temperature range,
their ‘dependence on the rcom temperature is
very great which necessitates the provision of the
compensating arrangement.- While, as a rule,
the releasing temperatures are made very high
in order that no compensating arrangement may
be necessary, in the case of the subject of . the
invention only advantages are produced by work-
ing at low releasing temperatures. The necessity
of providing a compénsating arrangement does
not mean any appreciable complication, on the
one hand because, in the case of the present in-
vention, a single compensating arrangement is
used for the releasing members of all phases,
and on the other hand because that chamber
of the housing of the releasing arrangement which
contains the compensating arrangement may be
used to accommedate other parts which are ad-
vantageously arranged in immediate proximity
to the releasing members and which, as well as
themselves, are to be made inaccessible to incom-
petent persons. Finally, the extra expenditure
necessitated by the provision. of the compensat-
ing arrangement is of no importance considering
the great adjustment range rendered possible by
the subject of the invention. ]

A constructional example of the invention is
illustrated on a greatly enlarged scale in the ac-
companying drawing, wherein

Figure 1 shows a longitudinal section,

Figure 2 the constructional parts illustrated in:
the right-hand part of Figure 1, on a still larger
scale,

Figure 3 a side view associated with Figure
2, wherein a number of constructional parts are

-shown in section,

Figure 4 a cross-section according to the line
4—4 of Figure 1,

Figure 5 a detail in somewhat modified form
in section, and

Fig. 6is a perspectlve of a detail.

The housing A ‘of the releasing arrangement
is subdivided by partitions B into the three
chambers C and the fourth chamber D. The:

chambers C serve to accommodate three thermal

releasing devices, each of which is intended to
supervise one phase of a three-phase current
supply. The chamber D contains a compensating
and adjusting arrangement.

The releasing stroke of a bimetal releasing
device increases with its length. In order to ac-
commodate in the chambers C bimetal strips
which are as long as possible, the bimetal strips
are substantially bent in a circle. In the case of
bimetal strips, both a direct current heating by

means of an electric current flowing through the -

strips and an indirect heating by heating wind-
ings wound round the bimetal strip are known.
The indirect heating is more advantageous per
se, because by corresponding dimensioning of
the heating winding that heating can be produced
which is particularly desired, without depending
on the resistance of the bimetal material. How-
ever, heating windings wound round the bimetal
strip prevent the strip from bending out, where-
in resides a considerable drawback of the in-
direct heating by such windings. This drawback
is obviated in the case of the present invention
by providing in the centre of the bimetal strip
E a heating winding F concentric in relation

" thereto; this winding being, for example, helical.

-1
-3

By the insertion of different heating windings,
namely those having a different number of turns

d consisting of different material, the bimetal
strip E can be heated in the most manifold man-

2,029,080

ner. A further possibility afforded by the inven-
tion resides in connecting the windings ¥ and the
bimetal strips E in series, This would be objec-
tionable per se, because it would be feared that
the connection between the bimetal strips and the
heating windings would interfere with the free
movability of the former. According to the in-
vention, the heating windings F are supported
at one end by the housing A of the releasing ar-

rangement and their free ends are current-con- -

ductively connected with the bimetal strips E
which they surround. By this arrangement, it
is brought about that the free ends of the heat-
ing windings and consequently their connection
with ‘the bimetal strips is easily movable. - The
ends of the heating windings F are connected to
the current-connection bars G which, in their
turn, are secured to the housing A. The circuit
of the releasing devices runs from the bars G

through the heating windings F and the bimetal -
strips E to the current-connection bars H which -

carry thé bimetal strips, All bimetal strips E
act on the common releasing cross-member 8
and displace it to the right with increasing heat-

ing. The cross-member 8 passes through aper- :

tures P in the partitions B separating the in-
dividual chambers C, D from one another.

The bimetal strip { of the compensating ar-
rangement situated in the chamber D is sub-

-stantially bent in a circle and mounted rotat- :

ably about the concentric axis 2. Owing to the
substantially circular curve, the strip is caused
to execute great deflections while occupying very
little space. As all other parts of the arrange-
ment are grouped about the bimetal strip hav-
ing a substantially -circular or U-shape, the
space occupied by the entire arrangement is very
small. The bimetal strip { is mounted through

the medium of a supporting member 3 in the form -

of a bell-crank lever on the axis 2 with which
the helical spring 4 engages. The bell-crank

-

lever 3 is a metal stamping, having an arm 3b

bent at right angles to the body portion thereof,
along the line . The arm 3b constitutes a sup-

port for one end of the bimetal strip I, the bi--

metal strips being held thereon by means of
screws or rivets, as shown in Figs. 2,3, and 6. A
lower extension 3a of the arm 3b carries the con-

tact member 3. The spring 4 presses one of -

the two ends of the bimetal strip against a stop
5. On the opposite end of the bimetal strip,
which is freely movable by temperature warping,
a releasing member 6 is rotatably mounted about
the axis 1. The releasing or tripping devices ar-
ranged within-the chambers C and whose de-
pendence on the room temperature is to be com-
pensated, act on the releasing member by means
of the cross member 8. When the cross member
8 encounters the releasing member 6, it rotates
the member 6 together with the bimetal strip |
and the supporting member 3 in the anti-clock-

wise direction about the shaft 2, whereby the

tension of the spring 4 is increased. The dis-
tance between the point of the strip or cross-
member 8 and the releasing member 8, 1. e. the
releasing path, must not, upon fluctuation of
the room temperature, be altered or only to a
very small extent. Under conditions otherwise
remaining constant, the releasing members press
the strip or cross-bar 8 to the right with increas-
ing room temperature, while with decreasing
room temperature it is displaced to the Ileft,
The bimetal strip | also subjected to the in-
fluence of the room température displaces the
releasing member to the right when the room

-1
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temperature rises and to the left when the room
temperature drops. Consequently, the mnove-
ment of the releasing members and the crosse
bar respectively and that of the compensation
strip | in the same direction which is necessary
for the compensation of the influence of the
room temperature, takes place. The movement,
however, must not only be in the same direction,
but must also be equal in magnitude. This re-
quirement can suitably be fulfilled by selecting
corresponding dimensions. Its fulfillment, how-
ever, 1s most conveniently effected if the com-
pensation bimetal strip { is given the same shape
as the releasing bimetal strips E.

With a view to arbitrarily adjusting the re-
leasing path to correspond to the desired in-
tensity of the releasing current, the adjusting
member 9 is provided, by which the releasing
member 6 can be rotated about its point 1, at
which it is articulated to the bimetal strip |,
Irrespective of the movement of the bimetal
strip | by which it is carried. In the case of the
embodiment illustrated in the drawing, the re-
leasing member 6 is formed by a two-sided lever,
on one side of which the releasing member or

. members whose dependence on the room tem-

-~

-t
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perature is to be compensated act through the
medium -of the strip or cross-member 8. The
adjusting member 9 is mounted rotatably about
the rotational axis 2 of the bimetal strip {. Its
upper end passes through a slot provided in the
housing 10 of the arrangement. The upper side
of the housing 10 is provided with & scale not
shown in the drawing. In order to be able to fix
the position of the adjusting member 8 with its
aid, this adjusting member is provided with a
slot 9a which acts in the manner of an indicator.
The side of the releasing member § facing
towards the adjusting member 9 is articulated
to the adjusting member, whereby it is rendered
possible to rotate the releasing member and the
adjusting member together about their axes 1
and 2 respectively. This articulation is, for ex-
ample, constituted by a guide slot in which is
arranged a 'pin. According to Figures 1 and 2,
the releasing member 6 is provided with a slot
6a in which is guided a pin 9b secured to the
adjusting member 9. However, the adjusting
member might be provided with a slot and the
releasing member with a pin guided therein.

In the position assumed by the members 6 and
9 in Pigures 1 and 2, the releasing path of the
releasing members or of the strip or cross-niem-
ber 8 has the greatest possible value. If the
adjusting member 9 is turned about the axis 2
in the clockwise direction, the releasing path is
reduced, because in this case the releasing mem-
ber 6 is turned about the axis 7 in the clockwise
direction. If the strip or cross-member 8 en-
counters the releasing member 6 the latter must
carry out a movement suitable for initiating the
releasing operation, but ‘the position of the ad-
justing member 9 must not change while this
is taking place. In order to prevent this, such
frictional conditions must exist that the member
6 can only be driven by the member 9 but not,
inversely, the member 9 by the member 6 when
the strip or cross-member 8 encounters the
latter. This condition may readily be complied
with if the member 9 is so mounted that, owing
to the presence of great frictional forces, it can
only be turned about the axis 2 with difficulty,
and if the bimetal strip be so arranged as to turn
easily about the axis 2. Under this pre-supposi-
tion, when the strip or cross-member 8 encoun-

3

ters the member 6 the bimetal strip | will be
turned about the axis 2 in the anti-clockwise
direction, the tension of the spring 4 being in-
creased, but the member 8 will remain at rest.
In order to create the necessary frictional con-
ditions, the supporting member 3 is loosely mount-
ed on the axis 2, so that it may be easily rotated
about this axis together with the bimetal strip
{ and the releasing member 6. In this case, it
is only necessary to overcome the force of the
weak helical spring 4. The member 9 is so con-
nected with the-axis 2 that upon rotation of the
member 9, the axis 2 turns with it. The shaft 2
is mounted at one end in the current-connection
bar {1. The pin 2a passes transversely through
the shaft 2. Between the pin 2a¢ and the bar 1
is arranged a leaf spring {2 as may be seen from
Figure 3. Owing to the fact that the leaf spring
12 presses on the pin 2a, the rotation of the shaft

2 and consequently that of the member 9 is sub- 2

jected to a certain resistance, which prevents g
shifting of the member 9 when the strip or cross-
member 8 encounters the member 6. The shaft
2 rests with a collar 2b against the bar (| (Fig-
ure 3).

When the bimetal strip | lies against the stop
5, a contact member 13 movable with the bimetal
strip | touches s stationary contact member 14
co-operating with it. When the strip or cross-
member 8 encounters the member 6 this latter
is rotated in the anti-clockwise direction together
with the bimetal strip { and the contact member
13, whereby the contact member (3 is raised from
the contact member (4, and thus breaks the cir-
cuit which was previously closed by the contact
members 13 and 14. The contact members (8
and 14 are suitable for controlling a circuit in
which instantaneous breaking, i. e. breaking of
short duration, is to take place. When the strip
8 is shifted again to the left after the circuit has
keen broken (Figures 1 and 2) the constructional
parts [, 3, 6, and 13 are turned under the influence
of the spring 4 about the axis 2 in the clockwise
direction, so that the contact members 13 and 14
can touch each other again.

In some cases there is not required a temporary
interruption of short duration, but permanent in-
terruption of the circuit should be effected, as by
means of the co-operating contact members 15
and 16.
the contact member 16 movable together with a
locking member 17 which is latched with the sup-
porting member 3 of the bimetal strip f. The
locking member 7 is adapted to turn about the

-axis {8 which passes out of the housing 10 at its :

rear side (Figure 3). The force of the spring 4
engages with the locking member 17 eccentrically
in relation to its axis of rotation 18, this force
pressing the bimetal strip { against its stop 8.

In the position of the parts shown in Figures 1
and 2, the contact members 15 and 16 touch each
other. When the strip or cross-member 8 en-
counters the member 6, the bimetal strip ( is
turned together with the supporting member 3
about the axis 2 in the anti-clockwise direction.
If the stroke of the strip or cross-member 8 is
sufficient the latching between the parts 3 and 17
is released. After release of the latching the
locking member (7 turns about the axis {8 under
the influence of the force of the spring 4 in the
anti-clockwise direction, whereby the contact
member {6 is lifted from the contact member (5.
The contact members 15 and (6 remain perma-
nently separated from one another even when the
strip or cross-member 8 is returned into its ini-

The contact member 15 is stationary and ;
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tia] position owing to the cooling of the releasing
devices by which it was moved. The contact
members 15 and 16 are not brought into contact
again until the latching between the construction-
al parts 3 and 7 is re-established by rotation
of the axis 18 in the clockwise: direction. - This
may take place through the provision of a special
actuating member connected- with the axis I8.
On the other hand, the latching of the parts 3 and
17 can automatically be effected by the movement
of a switch member adapted for this purpose.

The contact members 13 and 16 are connected
by means of the bar 11 with one pole of the cir-
cuit to be controlled. In the top of the housing
10, two terminals 19 and 20 are provided, the
former being current-conductively connected with
the contact member {4 and the latter with the
contact member 5. The second pole of the cir-
cuit to be controlled is, according to choice, con-
nected to the terminal 19 or to the terminal 20,
this depending on whether breaking of short dur-
ation or permanent breaking of the circuit to be
controlled is desired.

A third instance of releasing which comes into
question in practice is the purely mechanical re-
leasing, for example the mechanical opening of
the locking mechanism of an automatic switch.
The present invention is also suitable for this
case, where, by means of the axis 18 of the mem-
ber 11, the force of the spring 4 expanding upon
the unlatching of the supporting member 3 and
of the member 17 is transferred to the locking
mechanism of the switch to be controlled.- In
this case, the spring 4 forms a power accumulator
ccmmon to all releasing devices acting on the
strip or cross-member 8.

According to the more schematical Figure 5,
the heating winding F of the bimetal strip E at
the same time forms the exciting winding of the
magnet system K which serves for the electro-
magnetic release. The armature M rotatable

. about the axis L normally in relation to the paper

plane acts, as well as the bimetal strip E, on the
releasing strip or cross-member 8. In the case
of thermal and electromagnetic release, releas-
ing members of the type illustrated in Figure 5
are placed in all phases.

“The transverse strip or cross-member 8 ought
to be made of insulating material as well as the
housing and the partitions subdividing the same.

I claim:—

‘1. In a releasing arrangement for electric.

switches the combination of a housing consisting
of insulating material, thermally acting releasing
members adapted to be heated by electric cur-
rent, partitions which subdivide said housing into
a plurality of chambers whose number is greater
by at-least one than the number of releasing
members, each releasing member being accom-
modated in a separate chamber, means for the
compensation of the influence of the room tem-
perature on the releasing members and for the

 adjustment of their -releasing path, said means

75

being arranged in the additional chamber not
occupied by a releasing member, & releasing

-cross-member being actuated by the releasing

members, said cross-member passing through
apertures in the partitions-which subdivide the
housing, said partitions being adapted to insu-
late thermally and electrically said releasing
members from each other and from said compen-
sating and adjusting means.

2. In a releasing arrangement for electric
switches the combination of a housing consisting
of insulating material, bimetal strips bent sub-
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stantially in the shape of an arc, heating windings
arranged substantially in the centre of -sald bi-
metal strips and being enveloped by same, parti-
tions which subdivide said housing into a plurality
of chambers whose number is greater by one than
the number of said bimetal strips provided with
a heating winding, each bimetal strip and its
heating winding being accommodated in a sepa-
rate chamber, means for the compensation of the
influence of the room temperature on the bimetal ]
strips and for the adjustment of their releasing
path, sald means being arranged in the additional
chamber not occupied by a bimetal strip and a
heating winding, & releasing cross-member ac-
tuated by said bimetal strips, said cross-member }
passing through apertures in the partitions which
subdivide the housing, said partitions- being
adapted to insulate thermally and electrically the
elements being arranged in different chambers.
. 3. In a releasing arrangement for electric 2
switches the combination of a housing, bimetal
strips bent substantially in the shape of an arc,
heating windings arranged substantially in the
centre of sald bimetal strips and being envel-
oped by same, partitions which subdivide said 2
housing into a plurality of chambers whose num-

‘ber is greater by one than the number of bimetal

strips provided with a heating winding, each bi-
metal strip and its heating winding being accom-
modated in a separate chamber, means for the 3
compensation of the influence of the room tem-
perature on the bimetal strips and for the ad-
justment of their releasing path, said means being
arranged in the additional chamber not occupied .
by a bimetal strip being provided with a heating 3
winding, said means including a bimetal strip
bent substantially in the shape of an arc, a re-
leasing cross-member being actuated by the bi-
metal strips provided with a heating coll, said
cross-member passing through apertures in the 4
partitions which subdivide the housing, said par-
titions being adapted to insulate thermally and
electrically the elements being arranged in differ-
ent chambers. )

4. In a releasing arrangement for electric 4
switches the combination of a housing, bimetal
strips bent substantially in the shape of an are,
heating windings arranged substantially in the
centre of said bimetal strips and being envel-
oped by same, each of said windings co-operat- ;5

‘ing with a magnet core with an armature to mag-

netize the same, partitions which subdivide sald
housing into a plurality of chambers whose num-
ber is greater by one than the number of said
bimetal strips provided with a heating winding,
each bimetal strip and its winding being accom-
modated in a separate chamber, means for the

]

.compensation of the influence of the room tem-

perature on the bimetal strips and for the adjust-

-ment of their releasing path, said means being 6

arranged in the additional chamber not occupied
by a bimetal strip and a heating winding, a re-
leasing .cross-member actuated by said bimetal
strips and said armatures, said cross-member
passing through apertures in the partitions which ¢
subdivide the housing, said partitions being
adapted to insulate thermally and electrically the
elements being arranged in different chambers.
5. In -a releasing - arrangement for electric
switches the combination of a housing, bimetal 7
strips bent substantially in the shape of an arc, .
heating windings arranged substantially in the
centre of sald bimetal strips and being envel-
oped by same, sald windings being supported at
one of their ends by said housing, their free op- 7




2,029,980

posite ends being current-conductively connected

" with the bimetal strips by which they are sur-
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rounded, partitions which subdivide said housing
into a plurality of chambers whose number is
greater by one than the number of said bimetal
strips provided with a heating winding, each bi-
metal strip and its heating winding being accom-
modated in & separate chamber, means for the

_compensation of the influence of the room tem-

perature on the bimetal strips and for the adjust-
ment of their releasing path, said means being
arranged in the additional chamber not occupied
by a bimetal strip and a heating winding, a re-
leasing cross-member ‘actuated by said bimetal
strips, said cross-member passing through aper-
tures in the partitions which subdivide the hous-
ing, said partitions being adapted to insulate
thermally and electrically the elements being
arranged in different chambers.

6. In a releasing arrangement for electric
switches the combination of & housing consist-
ing of insulating material, thermally acting re-
leasing elements adapted to be heated by electric
current, partitions which subdivide said housing
into a plurality of chambers whose number is
greater by at least one than the number of re-
leasing elements, each releasing element being
accommodated in a separate chamber, a mecha-
nism for the compensation of the influence of the
room temperature on the releasing elements and
for the adjustment of their releasing path, said
mechanism being common to all said releasing
elements and arranged in the additional cham-
ber not occupied by a releasing element, contact
members for opening and closing the circuit to be
controlled by the releasing elements, said con-
tact members being accommeodated in the cham-
ber of the compensation and adjusting mecha-.
nism, a releasing cross-member being actuated by
the releasing elements, said cross-member pass-

" ing through apertures in the partitions which sub-

divide the housing, said partitions being adapted
to insulate thermally and electrically said re-
leasing elements from each other and from said
compensating and adjusting mechanism.

7. In a releasing arrangement for electric
switches the combination of a plurality of ther-
mally acting releasing elements, a cross-member
being actuated by said elements, a substantially
arc-shaped bimetal strip rotatably mounted on a
substantially concentric axis, means to exert a
force pressing one of the ends of the bimetal
strip against a stop, a releasing member pivotally
mounted on the opposite end of the bimetal strip
freely movable by temperature warping, said
cross-member being adapted to act upon said
releasing member, and an adjusting member
adapted to rotate the releasing member about its
point of articulation to the bimetal strip irrespec-
tive of the temperature warping of said strip.

8. In a releasing arrangement for electric
switches the combination of a plurality of ther-
mally acting releasing elements mounted on a
common support, walls between said elements
adapted to insulate thermally and electrically said
elements from each other, a cross-member being
actuated by said elements, said cross-member
passing through apertures in the walls between
sald elements, a substantially arc-shaped bimetal
strip rotatably mounted on a substantially’ con-
centric axis, means to exert a force pressing one
of the ends of the bimetal strip against a stop,
a two-sided releasing lever pivotally mounted on
‘the opposite end of the bimetal strip movable by

temperature warping, said cross-member being

5

adapted to act upon one side of the releasing le-
ver, an adjusting member rotatable about the axis
of rotation of the bimetal strip, and a connection
between the other side of the releasing lever and
the adjusting member adapted to allow the com-
mon rotation of both said releasing lever and
said adjusting member about their axes of rota-
tion by actuating said adjusting member.

9. In a releasing arrangement for electric .

switches the combination of a plurality of bimetal
strips bent substantially in the shape of an arc,
means for heating said bimetal strips by electric
current, a common support for said bimetal strips,
walls between said strips adapted to insulate ther-
mally and electrically said strips from each other,
a cross-member being actuated by said strips, said
cross-member passing through apertures in the
walls between said strips, a substantialy arc-
shaped bimetal strip rotatably mounted on a sub-
stantially concentric axis, means to exert a force
to rotate said last mentioned strip, a stop to limit
the rotation of said last mentioned strip, a two-
sided releasing lever pivotally mounted on one
end of the last mentioned strip movable by tem-
perature warping, said cross-member being adapt-
ed to act upon one side of said releasing lever,
an adjusting member rotatable about the axis of
rotation of said last mentioned strip, the other
side of said releasing lever and said adjusting
member being articulated together by a slot and a
pin arranged therein, said slot being provided in
the one and said pin in the other of both parts.
10. In ‘a releasing arrangement for electric
switches the combination of a plurality of bimetal
strips, means for heating said strips by electric
current, a cross-member being actuated by said
strips, & bimetal strip of substantially the same
shape as the before mentioned bimetal strips, said
last mentioned strip being rotatably mounted on
an axis through the medium of a supporting mem-
ber, a rotatable locking member, a spring adapt-
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ed to rotate said supporting member and said -

locking member, a stop to limit the rotation of
said supporting member, means to latch said lock-
jng member through the medium of said sup-
porting member, a movable contact member con-
nected to said supporting member, a stationary
contact member co-operating with said movable
contact member, a second movable contdct mem-
ber connected to said locking member, a station-
ary contact member co-operating with said last
mentioned contact member, a releasing lever piv-
otally mounted on one end of said last mentioned
bimetal strip movable by temperature warping,
said cross-member being adapted to act upon said
releasing lever, an adjusting lever rotatable about
the axis of rotation of said last mentioned bimetal
strip, and a connection between said adjusting
lever and said releasing lever adapted to allow
to rotate said releasing lever about its point of
articulation to the last mentioned bimetal strip
by rotating said adjusting lever.

11. In a releasing arrangement for electric
switches the combination of a plurality of bi-
metal strips, means for heating said strips by
electric current, a cross-member being actuated
by said strips, a bimetal strip of substantially the
same shape as the before mentioned bimetal
strips, said last mentioned strip being rotatably
mounted on an axis through the medium of a
supporting member, a rotatable locking member,

‘s spring adapted to rotate said supporting mem-

ber and said locking member, a stop to limit the

rotation of said supporting member, means to

latch sald locking member through the medium
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of said supporting member, & movable contact
member connected to said supporting member, a
stationary contact member co-operating with
said movable contact member, a second movable
contact member connected to said locking mem-

ber, a stationary contact member co-operating

with said last mentioned contact member, a re-

leasing lever pivotally mounted on one end of

said last mentioned bimetal strip, a connection
between said adjusting lever and said releasing
lever adapted to allow.to rotate said releasing
lever about its point of articulation to the last
mentioned bimetal strip by rotating said adjust-
ing lever; a housing, partitions which subdivide
said housing into a plurality of chambers, each
bimetal strip being accommodated in a separate’
chamber, said cross-bar passing through aper-
tures in said partitions, said last mentioned bi-
metal strip, said supporting member, said spring,
sald locking member, said contact members, said
releasing lever, and said adjusting lever being
accommodated in a common chamber.

12 In a releasing arrangement for electric

. switches the combination of thermally acting re-

leasing elements, a cross-member being actuated
by said elements, means for the compensation of
the influence of the room temperature on said
releasing elements and for the adjustment of

their releasing path, a. pair of co-operating con- -

tact members, means for separating temporarily
said contact members on the occurrence of a
predetermined releasing movement of said cross-

2,029,980

member, a second pair of to-operating contact
members and means for separating permanently
said last mentioned contact members on the
occurrence of a predetermined releasing move-
ment of said cross-member.

13. In a releasing arrangement for electric
switches, the combination of an insulating hous-
ing, thermally acting releasing members adapted
to be heated by electric current, a winding for
each releasing member and through which the
heating electric current is adapted to flow, each

of said windings co-operating with a magnet core

with an armature to magnetize the same, parti-
tions which subdivide said housing into a plural-
ity of chambers whose number is greater by at
least one than the number of releasing members,
each releasing member and its winding being
accommodated in a separate chamber, means for
compensating for the influence of room tempera-
ture on the releasing members and for adjusting
their releasing path, said means being arranged
in the additional chamber not oeccupied by a
releasing member and its winding, and a releas-
ing cross-member adapted to be actuated by the
releasing members and said armatures, said
cross-member passing through apertyres in the
partitions, said partitions being adapted to in-
sulate thermally and electrically - said releasing
members from each other and from said com-
pensating-and-adjusting means.
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