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In plants provided with automatic fire alarm
systems, metal contacts held together with a
solder material sensitive to the action of heat, so-
called thermo-contacts or fuses, are nowadays
commonly used, said contacts or fuses being
mounted in various places, usually in the ceiling
of the premises protected by the fire alarm sys-
tem. A number of such thermo-contacts or fuses
are thereby connected to loops leading to a cen-
tral apparatus.

Each wire of the loops is in each thermo-con-
tact provided with two metal tongues soldered
together by means of an easily fusible alloy.
Thus, in each thermo-contact there are four
metal tongues in all, two and two joined together.
When the temperature in the vicinity of the
thermo-contact reaches a certain value deter-
mined by the fusion temperature of the metal
alloy used for soldering, the loops will be broken
in the fusible joints and the metal tongues after
the soldering metal has melted, are moved apart
due to their elasticity or due to the action of spe-
cial springs.

Besides being cheap in manufacture, a thermo-

contact to be used in automatic fire alarm sys-
tems should be of simple and rugged construc-
tion. First of all, it should satisfy heavy demands
upon ruggedness and reliability of service.
. Inorder to increase the instantaneous charac-
ter of the alarm, i. e. fo reduce the period needed
for heating the fusible joints to the fusion tem-
perature, such a thermo-contact should contain
as few metallic parts carrying off the heat as
possible. Those metallic parts which are still
necessary (such as the melting. parts of the
thermo-contact and the current supply lines
thereto) should for this purpose have the smallest
possible dimensions. Other metallic parts of the
contact, especially those lying close to the melt~
ing parts, should be heat-insulated from the lat-
ter (by means of Bakelite, for example) and thus
-not be metallically connected with said melting
parts, in order to reduce to a minimum the heat
carried off from the same. . .

The fusible joints in earlier known thermo-con-
tacts are actuated by separating releasing forces
which, in case of fire, move the metal tongues sol-
dered together away from each other; in-order
that said tongues when the soldering metal has
melted, shall not make electric contact with each
other. In order to insure the said movement of
-the metal tongues away from each other, these
separating forces must be rather great. However,
particularly with rough handling of the thermo-
contact, this may, already when the contact is
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in cold state, result in a bursting of the fusible
joints which would give rise o false alarm. From
the viewpoint of ruggedness it is more advanta-
geous in this respect that the releasing forces be
pure tractive forces which have not the same
fendency as breaking forces to cause breaks in
the fusible joints in cold state through vibrations
or the like. As such separating forces do not
strain the fusible joint very much, it might also
be possible to make said joint smaller, and as
less heat is required for the melting said joint
might fuse more easily and thus a quicker alarm
will be obtained in case of fire.

In thermo-contacts the metal tongues proper
or the releasing springs connected thereto may
lose their elasticity after some time and conse-
quently a release will not be effected with abso-
lute certainty, in case of fire, especially if at the
same time dust has accumulated or external dam-
age has occurred. It is therefore desirable that
the acting releasing forces should be easily con~
trollable in some way so that it can be estab-
lished whether they are still active for certain
release in case of fire.

Furthermore, in order to reduce the possibili-
ties of errors, the creeping current paths between
the two wires controlled by steady state current
in the thermo-contact and between said wires

-and earth should be as long as possible, which

can be obtained by providing insulating parti-
tion walls and the like between the wires, whereby
the risk of false signals in the central apparatus
is reduced and the reliability of the system is in-
creased.

Finally, the air in the vicinity of the melting
metals should have essentially the same tempera-
ture as the temperature prevailing in the sur-
roundings of the thermo-contact, and the re-
quired circulation of air to the interior of the
thermo-contact should be maintained so that
the changes of the temiperature of the surround-
ings quickly manifest themselves in the thermo-
contact. Thus the housing surrounding the melt-
ing parts should for this purpose be provided with
sufficiently large air holes.

The present invention which satisfies all the
desires and demands mentioned above, relates to
a thermo-contact or fuse for automatic fire alarm
systems. The fuse in question is substantially

_characterized by the fact that it contains 2 mem-

ber for testing the releasing force available for
actuating the fusible joints.

. This test member is arranged in such a man-
ner that it is mechanically connected with the
member effecting the releasing force. An advan~
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tage of the invention is that the spring force
stored for separating the alarm control contacts
is free from electric current and does not form
part of the circuits. Consequently, the contacts
themselves need not exert any spring action but
the necessary spring energy is taken from a spe-
cial spring. The test member is preferably me-~
chanically connected between the member effect-
ing the réleasing force and the fusible joints
proper. The releasing force will thus actuate the
fusible joints via the test member.

A particular embodiment -of the invention :is
characterized in that the metal tongues of the
thermo-contact are connected with a device

(weight) which through the influence of -gravity -

increases the tensile stresses :effected .hy -the
springs in the fusible joints.

As a matter of fact, a weight for effecting the
releasing force might, if there is a guarantee for
it that accumulation of dust and the like does
not prevent its movement at the melting .wf the
‘fusible ‘joints, satisfy :all the demands fTrom the
viewpoint of safety. It is:also -advantageous to
.use a ‘helical ‘spring Hor the same purpose. In
‘this case it is suitable 1o utilize a helical spring
rcompressed almost o ‘its end position, the said
spring being preferably inserted in an:insulating
‘guide sleeve .or :lacquered :and :provided with @
pin projecting under ‘the housing of the thermo-
‘gonttact, 'said pin being adapted :to be pressed:in
Arom .outside, in order to :control the pressure ©of
‘the helical :spring.

An embodiment :of the :invertion will heréin-
after be more particularly described, .réference
‘being had to the .accompanying «drawing, :in
‘which:

“Fig. 1 is 'a partially sectioned :side view ‘of =&
therme-corntact ‘gecording 1o the invention,

Fig. 2 shows the: socket «of the thermo-contact
viewed fromits side:facing the releasing device,

Fig, :3 is :a view .in -elevation -of the Thermo-
-coritact deviceitaken at:right angles to the view
‘in Fig. 1,

Fig. 4 is a sectional view (of ‘one of "the fused
Jjoirits .drawn to larger scdle,:and

Fig. 5 .is:a side elevation of :the joint members
‘shown in Fig. 4 but without “thre solder.

As will:beseen from tire -drawing, the thermo-
contact.comprises threemain parts: viz.:assocket
‘intended to ‘be applied @gainst the support (the
geéiling), 'a releasing device fixed ‘to :the -socket,
-and ‘a ‘housing adaplted to be screwed ion to the
-socket.

The socket 12, which is made of some synthetic
resin, .such as Bdkelite, forexample, is:provided
‘with two ‘holes 20 for fixing -screws -intended to
‘bescrewed into :the ‘support ‘(the céiling) when
‘thethermo-contact isto:be fastened:to the:same.

“Furthermore, there are two recesses {9:forinsert-
‘ing the -electric .cables (input. and :ocutput wires
for “the ‘electric steady rcurrent) to ithe thermo-
-contact, and:four holes bored:inthe socket proper
-and threaded :directly therein (thus without use
of ‘brass bushings which would !introduce *unde-
sired additional metallic mass :in {the “thermo-
contact) for receiving :clamping screws 43 for
‘connecting -said electric wires, :and ‘four addi-
tional ‘holes bored and threaded.in:similar man-
nerfor:receivingithe fixing:screws :{§:0f the metal
tongues. -As ‘shown :in ‘the drawing, .said two
irilét “holes :{9 :for the :input and output -électric
wires are located hetween :thie .screws 3. At
the portion lecated next to ithe releasing :device
the socket is 'provided with .2 :threaded ‘part #8
‘to'which the housing is to be-screwed.
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‘side ‘of the ‘Intermediate part 4.

4

The heusing of the thermo-contact, which like
the socket is made of Bakelite or the like, is pro-
vided with a threaded ring (! from which six
arms 9 extend whose other ends are connected
by means of another ring, viz. the hub 2.

The releasing device proper contains two pairs
of metal tongues §, each pair being united
‘through a U-shaped bridge 3 which by means of
Tusible joints 1-at each -of ‘its respective shanks
is soldered to one of the metal tongues 8. The
‘bridge 3 is made of metal sheets and provided
with-additional heat absorbing surfaces 21, which
are curved outwardly in order to easily absorb
heat from the surrounding air currents.

At their -other -end the metal tongues 8 are
fixed .to -the :socket 12 by means of the screws
{4, and-the two bridges 2 are by means of tongues
6 formed on the same fixed to an intermediate
part ¢weight) 4 made of electrically and thermal-
ly insulating material, such as Bakelite. In
order to !increase :the air supply to the fusible
joints, the "bridges ‘3 are located each at its:re-
-spective supporting shoulder #§ provided:on:each
Caonsequently,
when the thermo-contact thas heen placed :in dits
‘position :of wuse, ‘the intermediate -part 4 -will be
supported pendent in ‘the ;parts -3 :and 8 wunited
through-the:fusible parts.

The veleasing force necessary for -the fusible
joints T (which also are actuated:by the weight
-of the ‘intermediate ipart 4) iis effected ‘hy two
“helical :springs 19 ‘wound :in .opposite :directions.
These helicdl springs are located:in asguide:sleeve
:9 which is-closed in-its-end facing the interme-
didte part 4. Oneendof thehelical'springimem-
‘oer will ‘thus bear against :the -bettom of the
-sleeve 8, and 'its other end will bear -against the
‘hottom -of -a Tecess provided :in the socket 2.
‘Due to-the pressure:action of ‘the helical springs
the :guide ‘sleeve ocbviously rests ‘with ‘its bottom
agzinst the :intermediate part 4 which .conse-
-quently will be held pressed.-away from:the:socket
of the thermo-contact, whereby, due to the:pres-~
-sure-of the intermediate partagainst the bxidge

= -3,the:fusible joinits will:be subjected totheneces-

-sary temsile stresses directed in the longitudinal
‘direction -of the metal ‘tongues.

The :distance ‘between ‘that end -of :the imter-
mediate part A which is situated next to ithe
sleeve, and the:hottom :of the recess:in the sockét
is ‘gredter than the length of ‘the guide :sleeve 9,
-and therefore the ;guide :slesve, agdinst the ‘re-
sistance-of ithe helical:springs 18, through actua=-
tion ‘from ‘the outside can be moved a distance
in the direction ‘towards the socket -and ‘thus-out
of contact ‘with the intermediate ‘part 4. "Fur=-
‘thermore, 'the ‘intermediate pari & ds provided
with ‘a through 'bore whose diameber ‘is Iess than
the outer diameter 'of ‘the guide sleeve. "Thus.
‘the ‘guide sleeve cannot -pass through :said ‘bore.
Consequently, the bore serves as -a guide ‘for ‘a
releasing and:-control:testing pin i ‘traversing the
same. ‘One end'of ‘the pin:l:isifixed to fheguide
sleeve, while its other -end traverses ‘the “hub 32
-of the ‘housing so ‘that, as'will ‘be:seen ‘from Fig.
‘1, said 'end 'will ‘e locdated o small distance out-
‘side ‘the ‘housing ssurrounding the active parts
of ‘the ‘thermo-coritact. By :pressing-in the :pin
{ from outside the housing, ‘the spring ‘pressure
of 'the helical springs, i. e. 'the active releasing
force, :can -evidently ‘be testing. Asa matter of
fact, .the :pin i, a5 stated ‘gbove, ‘is ‘displaeceable
‘in the bore:of the:intermediate part:4 and rigid-
ly connected with thesleeve '8, and thercfore dlso
this :sleeve .is actudted :at ‘the depression of the
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pifi: -and is moved towards the socket whilé the
hielical springs are being compressed.

The ddvaritages of the 1nvent10n will be here~
inafter summed up:

The thérmo-céontact: according to the present
invention is:most prompt in releasing the alarm
because: the force acting upon the fusible joints
is 4 pure tensile stress which, when said joints
are cold; does not strain the same to such a great
extent as-is thecasein the earlier khown thermo-
contacts in which the fuses are subjected to
breaking stresses. As the stresses are more ad-
valtageous, when the contacts are in rest, the
fusible joints may, as a matter of fact, be made
with less metallic. mass, and thus: become more
easy to. hedat than has been the case in earlier
thermo-contacts: - At the same time the metal
strips may be made thinner because the force of
the spring exerts a pure tensile stress on said
strips. Consequently, also said strips may be
made with smaller dimensions. In order to in-
credse the heat-absorbing capacity of the metal
tongues, the bridge 3 uniting the same is made
with - additional heat-absorbing surfaces, viz.
aerials, analogous to cooling flanges.

In the embodiment described the said heat-
absorbing members (surfaces) represent part of
the steady current path but they may also be
located outside said path and be intimately con=
neécted with  the fusible joints.: A concentrated
heat transfer to the fusible joints is obtained by
making the aerial part proper i. e. bridge 3 and
eéxtension 21 of a material with high specific heat
conductivity, such:as copper. If the current sup-
ply conductors to the fusible joints are made of
ahother material with low specific heat conduc-
tivity or with reduced cross sectional area in re-
lation to thé heat transfer means, heat conduc~
tion from the fusible joints via the metal torigues
and the current supply conductors is minimized.
Heat flow away from the fusible joints is also
minimized if the tongues 8 are made from a ma-
terial such as German silver having. a low spe-
cxﬁc heat conductivity.

* The joint itself can be made stronger, usmg a
smaller quantity of fusible metal by providing
the metal tongues 8 and bridges 3 at the joint
with coinciding: holes or: slits 8a and 3a respec-
tively with bent :-edges 8b and 3b respectively
which are filled with soldering metal. Thus, the
bending of the ends of the metal tongues known
in earlier thermo-contacts can be avoided, which
is desirable because said bent edges increase the
flash-over risk between the metal tongues at re-
lease. ' It is also possible to so design the metal
tongues 8 such that upon release by melting of
thé solder 1, the tongues spring outwardly at
right angles to the:direction of the releasing:force
of the springs-10. With this arrangement it is an
advantage to solder one-of the joints of each pair
associated - with. the same current path with a
metal alloy having a lower melting temperature
than that-used for-soldering the other joint of
that palr and to so arrange the four joints.of the
two pairs- that those: joints which are soldered
with-the same alloy are located diagonally from
each. other.

The other metallic parts in. the thermo -con-
tact, Wh1ch in the earlier known thermo-contacts
have a tendéncy of carrying off heat from the
meéltable members, are heat-insulated from said
members in the thermo-contact accorchng to.the
ifivention.” For example, the compression. sprlngs
(Which ate doubled from the viewpoint.of safety)

are, due to the sleeve of insulaling material sur-
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rounding them, prevented from carrying off heat
from the air surrounding the melting members
and thus from delaying the melting of the fusible:
joints by the-air heated by the fire. Furthermore;
the springs are protected by said sleeve against
external damage, accumulation of dust and the
like. Nor can they be removed from the thermo-
contact without breaking the fusible joints. Fi-
nally, as already mentioned; the threéads for the
clamping screws-13 and the fixing serews {4 are
made directly in-the Bakelite mass: of the socket.
Furthermore, the cover of the device is made of
Bakelite; whereby the metalhc parts of the device
aré-a minimum.

Previously known thermo-contacts. do not ad-
mit of a simple testing of the -releasing force. For
several reasons; said force may be incapable of
acting; e: g., due to fatigue or break of the springs,
accumulation of dust, and so on:.. However, the

). present invention admits of an easy-testing of the

spring members effecting the releasing force-and
due to the suspension of the part 4 in thé metal
tonigues 8 also insures, that said forée is made
more effective with the aid of gravity. However;

. the releasing force is effected substdritially: by

the compression springs 19, the pressure action of
which, through the.contact of the sleeve with the
intermediate part 4 and through the pressure of
the said part on the U-shaped bridge 3; is don=
verted into 4 tractive force acting on the fusible
joints; as earlier deséribed. For this purposé it
is possible to utilize draw springs, but during op-=
eration said springs run a certain risk of getting
fatigued and thus permanently deformed (by bé=
ing overstrained by the control device, for ex=
amplée). As the intermediate part 4 is provided
with a. bore, whose diameter is less than the outér
diameter of the sleeve, a shoulder will be formed
for effecting pressuie contact between the sleeve
and the intermediate part, the pin { arranged as
extension piece of the sleeve being at the same
time freely displaceable ih said bore. When in
caseof fire the thermo-contact is released, the pin
will; due to the iritermediate part 4 getting loose
and under the pressure-of the helical spring de=
vice 10, be thrown out some distance through the
hub 2 arranged in: the housing. The testing pin
{, which preferably, just as the sleeve, is made.of
insulating material,- should have a colour pref=
erably contrasting to that of the housing: 'Thus,
when. 4 thermo-=éontact within a group-of con-
tacts has been released, it is: easy to determine
which of them Hhas been released. When. the
fusible joints are unbroken, the pin { may be useéd
for testing the efficiency of the spring: device- (8.
According to what has been stated above, the in=
termediate part 4 is free from s4id pin; and-it is
thus possible; without actuating the fusible joints,
to press the pin a-small - distance® against the
socket (2 in accordance with: what has- been
earlier described. - The intermediate part-4 then
remains in its original position, while the sleeve
secured to the pin is moved a few millimeters-in
the direction of the socket;. the helieal: springs
located in said sleeve being compressed. The act-
ing releasmg force may evidently.also be meas=
ured. by means of a spring balance which is ap-
plied to the.outer end of the test. pin.: This may
be: used. not: only for testmg the fuse while in
service but also for testing durmg manufacture

-Another advantage of the subject matter of the
present invention is that the acting spring mem-
bers may be made common to the.two paths of
current, for the same releasing. member (the de-
vice 10, 9,4). actuates the fusible joints for both of
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these paths of current which thus are released
almost simultaneously, while there is only one di-
rection of motion for the release in contradis~
tinetion to the earlier known thermo-contacts in
which separate springs are used to release each
of the paths of the current and in which there is
a possible risk that but one of the springs may
be functioning. Thus, in the thermo-contact ac-
cording to the invention the spring members may
be made stronger, which still more increases the
reliability of service of the device.

The risk of creeping currents between the two
paths of current in the thermo-contact and to
earth is considerably reduced through the rela-
tively great creeping current distances between
the parts of these two paths of current and the
insulated metallic parts. For example, flanges
15 are arranged between the terminals of the two
paths of current in the socket.. Furthermore; the
spring members (0 are inserted in a sleeve, and
so-on.

The heat circulation between the surrounding
air and the chamber in the housing of the
thermo-contact is considerably facilitated by pro-
viding said housing with arms 5 and large spaces
between said arms. Yet the risk of dust accumu-
Jation and external damage is small because the
vital releasing members (the springs i0) lie well
protected in the sleeve 9 and can be made stronger
than in the earlier known constructions.

A great many constructive changes may of
course be made in the thermo-contact according
to the invention without going beyond the scope
of the principle forming the basis of the inven-
tion.

Having now described my invention, what I
claim as new and desire to secure by Letters
Patent is:

1. A thermo-contact of the normally closed

supervisory circitit type for automatic fire alarm ¢

plants, comprising, a pair of contacts, said con-
tacts being joined together with a solder meltable
at a temperature at which the alarm is desired to
be given, a spring member loading at least one of
said contacts in such manner as to effect separa-
tion thereof from the other contact upon melt-
ing of said solder to open said supervisory circuit,
and means for testing said spring comprising
means engageable with the spring and actuatable
by an operator to displace the spring in a direc-
tion counter to the contact loading direction.

2. A thermo-contact of the normally closed
supervisory circuit type for automatic fire alarm
plants comprising, & housing having wall open-
ings ventilating the same to the surrounding air,
a pair of contacts within said housing one of
which is movable, said contacts being joined to-
gether with g solder meltable at a temperature at
which the alarm is desired to be given, a spring
member loading the movable one of said contacts
in such manner as to effect separation thereof
from the other contact upon melting of said
solder to open said supervisory circuit, and means
for testing said spring comprising a movable test
member mounted by said housing and coopera-
tive with said spring, said test member projecting
exteriorly of said housing for actuation by an op-
erator to displace said spring in a direction coun-
ter to the contact loading direction to unload the
spring from said movable contact.

3. A thermo-contact of the normally closed
supervisory circuit type for automatic fire alarm
plants comprising a housing, fixed and movable
contact means within said housing joined to-
gether with a solder meltable at a temperature
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at which the alarm is desired to be given, a sup-
port for said movable contact means, a spring
member under compression and a test member
loaded by said spring and transmitting the re-
storing force of the spring attributable to its
compression to the said support for said mov-
able contact means in such direction as to ef-
fect separation of said movable from said fixed
contact means upon melting of said solder, said
test member being accessible from the exterior
of said housing and actuatable in a direction
opposite to that effected by said spring to fur-
ther compress said spring for testing of the
latter. .

4. A thermo-contact as defined in claim 3
wherein said test member projects beyond the
exterior of said housing for visual indication of
a separation of said fixed and movable contact
means.

5. A thermo-contact as defined in claim 3

wherein said fixed contact means is comprised

of a pair of spaced metallic tongues secured to
said housing and said movable contact means is
comprised of a metallic contact bridge carried
by said support spanning said tongues and sol-
dered to each of the latter.

6. A thermo-contact as defined in claim 5
wherein said contact bridge is provided with a
metallic extension directing air streams towards
the soldered joints between said bridge and said
tongues.

7. A thermo-contact as defined in claim 3
wherein said fixed contact means is comprised
of a pair of spaced metallic tongues secured to
said housing and having a low specific heat con-
ductivity, and said movable contact means is
comprised of a metallic contact bridge carried
by said support having a high specific heat con-
ductivity, said contact bridge spanning said
tongues and being soldered to each of the latter.

8. A thermo-contact as defined in claim 7
wherein said metallic tongues are provided with
slits at the soldered junction with said contact
bridge.

9. A thermo-contact as defined in claim 3
wherein said fixed contact means is constituted
by two paralleled sets of spaced metallic tongues
located on opposite sides of said test member,
and said movable contact means is constituted
by metallic contact bridges individual to and
spanning and soldered to each set of spaced
tongues.

10. A thermo-contact as defined in claim 9
wherein one of the two soldered joints between
each contact bridge and the spaced tongues as-
sociated therewith is made with a solder having
a melting temperature lower than that of the
solder with which the other joint is made, and
wherein the joints which are made with solder
of like melting temperatures are located diago-
nally from each other, the tongues forming the
two joints made with the lower melting point
solder having en initial inherent spring force
directed at right angles to the restoring force
exerted by said compressed spring member.

11. A thermo-contact of the normally closed
supervisory circuit type for automatic fire alarm
plants comprising a housing of electrically non-
conducting and thermally insulating material
having wall openings ventilating the same to the
surrounding air, fixed and movable ‘contact
means in said housing, said fixed contact means
being secured to said housing and said fixed
and movable contact means being joined to-
gether with a solder meltable at a temperature
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at which the alarm is desired to be given, a bush-
ing having an exial bore, means securing said
movable contact means to said bushing, a test
member of electrically non-conducting and ther-
mally insulating material having a pin portion
et one end, an axially recessed portion at the
other end and a shouldered portion therebe-
tween, the pin end portion of said test member
passing through the bore in said bushing to a
point exteriorly of said housing, the axially re-
cessed end portion of said test member being
slidable in g recess provided in said housing and
the shouldered portion of said test member be-
ing larger in transverse dimension than the bore
in said bushing to thereby establish a seat for
the shouldered portion upon the adjoining end
face of said bushing, and a helical coil spring
under compression within the axial recess of
said test member, opposite ends of said spring
bearing respectively against the bottoms of the
recesses respectively in said housing and test
member, the restoring force in said spring at-
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tributable to compression thereof being trans-
mitted through the shouldered portion of said
test member fo said bushing and from the lat-
ter to the said movable contact means in such
direction as to effect separation thereof from
said fixed contact means upon melting of said
solder.
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