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This invention relates to electric switches in-
corporating a safety device which is normally held
in a set position by means of fusible metal, said
metal melting at a predetermined tempsrature
50 as to trip said device, which then operates to
break the circuit associated with the switch.

The invention has particular reference to ther-
mal switches of the type in which the safety de-
vice comprises an actuating member for tha
switch, a spring tending to move said member in
a manner to separate the switch contacts, a
ratchet wheel normally held against rotation
by said fusible metal, and a pawl co-operating
with " said ratchet wheel, said pawl being con-

nected with said actuating member so that the I-

latter is maintained in its retracted pcsition un-
til melting of the fusible mstal releases said
ratchet wheel.

The chief object of the present invention is to
provide an improved construction of thermal
switch which is particularly suitable for use in
connection with immersion heaters.

Referring to the drawing: .

Figure 1 is a side elevation of a kettle provided
with an immersion heater embodying the pres-
ent invention.

Figures 2 and 3 are, respectively, a sectional
side elevation, and a plan view of the lower part
of the kettle shown in Figure 1, and are drawn
to an enlarged scale.

Figure 4 is a section on the line 4—4 of Fig-
ure 3. -

In the construction of thermal switch illus-
trated in the drawing, the switch proper is con-

plug-and-socket coupling of known form, that is
to say, it may comprise a stationary part § car-
Iying contact pins 6 which co-operate with con-

ducting scckets T in the movable part 8 of the o

coupling.

An appliance, such as an immersion heater 9
which requires to he protected against over-heat..
ing, is connected across the contacts on one part

of the coupling (for example, the pins 6 on the .

staticnary part §), which latter may be secured
in an opening 18 in the wall of a kettle (1 or
other vesssl containing liquid to he heated. The
contacts of the other coupling part 8 are con-
nected to supply leads so that the circuit through
the appliance is completed when the two parts
5, 8 of the coupling are brought together.
Associated with the two-part coupling is a safe-
ty device placed in such a position as to be sub-

jected to a temperature which is at least that of :

.
<

L

the immersion heater 8 or other appliance to be
protected.

In the construction illustrated, the loop-shaped
body of the heater 9 is of tubular metallic con-
struction and contains a resistance wire 12 which
may be wound upon a mica strip (3 or other
suitakle support, the ends of the wire {2 being
connected to the contact pins 6. The tube form-
ing the body aforesaid is seamless and has a flat
section whose major dimension is substantially
perpendicular to the plane of the loop. It will
ke seen that the loop is of incomplete circular
shape, the terminal portions of the body being
turned cutwardly into substantially parallel rela-
tionship and secured to the inner end of a hollow
metal plug {4 which is mounted in the opening
18 aforesaid in the vessel wall.

With an immersion heater of this type, the
safety device aforesaid is preferably arranged as
described in our co-pending application Serial
No. 229,623 filed September 12, 1938, being mount-
ed directly upon the body of the heater 8 at a
position on the lcop substantially opposite to
the connection of the terminal portions of such
bedy to the plug 14, which carries the station-
ary part 5 of the coupling.

The safety device includes a ratchet wheel 15
mounted in a housing 16 which is sectired by sol-
dering or otherwise in direct metallic contact

i+ with the body of the heater 9. "The ratchet wheel

]

18 may be inserted into the housing 16 through
an opening {7 in one side of the latter, and this
cpening (7 may be closed by a screwed plug 18
having in itsinner end a central socket 19 adapted

stituted by a two-part coupling, which may be a % to receive a short co-axial stem 29 formed on

or fixedly united with the wheel 15. The socket
{8 contains a mass 21 of fusible metal, such as
solder, which normally prevents rotation of the
ratchet wheel 5 in its housing 6.

The ratchet wheel housing 16 is conveniently
formed as a metal plug having a drum-ghaped
cavity 22 which accommodates the wheel {5 it-
self, and a tangential passage 23 which breaks
through the wall of the cavity 22 aforesaid.
This passage 23 is open at its inner end, into
which projects one extremity 24 of a push-rod 25
whose other end 2§ projects through a hole 35
in the stationary part 5 of the coupling. When
the part 5§ is provided with two contact pins 6
as shown, the end 26 of the push-rod 25 may be
arranged mid-way between these.

The end 24 of the push-rod 25 adjacent the
ratchet wheel {5 has a hooked porsicn 271 which
acts upon the teeth of the wheel {5 in the manner
of a pawl.
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The push-rod 23 is enclosed in a tube 28 which
is suitably secured to the ratchet wheel housing
16 and to the metal plug 4 carrying the coupling
part 5. This tube 28 may be of circular section
and may have a screwed connection with a pro-
jecting cylindrical neck 36 on the housing (8§,
this neck 3% being co-axial with the tangential
passage 23 aforesaid. It will be appreciated
that, in the case of the immersion heater shown,
this tube 28 protects the push-rod 25 and asso-
ciated parts from contact with the liquid in
the vessel 11. ]

The tube 28 aforesaid is of greater cross-sec-
tion than the push-rod 25 and may be confracted
at a position intermediate its ends so as to pro-
vide a bearing for the push-rod 2§, which bear-
ing may be of substantial length.

A helical coil spring 28 threaded over the push-
rod 25 is engaged between a shoulder 39 on the

latier and the end of the housing neck 38 or a ¢

washer 31 abutting such neck. The effect of
this spring 29 is to urge the push-rod 25 along
the tube 28 towards the movable part § of the

coupling.

The length of the push-rod 25 is such that 2

when the spring 28 is compressed, the end 26
of the push-rod is flush with the face 22 of the
stationary coupling part 5, or only projects
slightly therefrom so that it does not prevent
the two parts 5, 8, of the coupling from being
connected together.

In this position of the push-rod 28, the hock
or pawl portion 27T at its other end engages with
a tooth of the ratchet wheel 15, and as the latter

is prevented from rotating by the fusible metal *

21, the device is maintained in this set position.
To allow the length of the push-rod 25 to be
adjusted, the latter may be formed in two aligned
parts which screw into a connecting sleeve, and
the end of this sleeve may form the shoulder
aforesaid against which the spring 2§ acts.

In operation, when the heater 9 or other ap-
pliance associated with the safety device reaches
an excessive temperature, the fusible metal 21
melts and allows the ratchet wheel & to rotate
due to the action of the spring 28 on the push-
rod 25. This allows the hock or pawl portion 27
at the end 24 of the push-rod 25 to slip past the
tooth of the ratchet wheel 15 which it has been
engaging, and the spring 29 then acts to project
the other end 26 of the push-rod 25 through the
stationary part 5 of the coupling, so that the
movable coupling part 8 is forced out of engage-
ment with the contact members 1 on the station-
ary part 5 and the circuit is broken. The longi-
tudinal movement of the push-rod 25 may be
limited by engagement of a second shoulder 32
thereon with a washer 34 through which the end
part 26 of the push-rod passes, and which abuts
against the coupling part S.

To re-set the device, the push-rod 25 is simply
forced inwards against the action of the spring
29 until the hook or pawl portion 27 aforesaid
engages behind the next tooth on the ratchet
wheel 15. There is nno necessity, as in some types
of safety device, to effect this re-setting move-
ment whilst the fusible metal is still fluid.

To facilitate the re-engagement of the hook
or paw! 27 with the teeth of the ratchet wheel
15, its end face may he rounded or bevelled, and
the terminal portion 28 of the push-rod 25 is
allowed considerable clearance in the passage
23 in the ratchet wheel housing 18, so that it
can deflect laterally before snapping into. en-
gagement with the ratchet tooth. To increase
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its resilience, this terminal portion 24 of the
push-rod 25 may be reduced in cross-section.

1t will be understood that, instead of form-
ing the pawl 27 as part of the push-rod 25, it
may be consiructed as o separate spring detent
attached thereto.

What I claim: then is:

1. An electrical thermal switch comprising
two coupling members one of which carries con-
tact pins normally in engagement with sockets
on the other member, a push-red extending
through one of said coupling members centrally
of and parallel to said contact pins and engaging
the other of said members, a spring urging said
push-red longitudinally in a direction to sep-
ardte said coupling members, a pawl connected
to said push-rod, a ratchet wheel co-cperating
with said pawl a downwardly projecting cylin-
drical stem on said ratchet wheel, a socket in
which said stem is disposed, the cylindrical sur-
face of said stem engaging the corresponding
wall of the socket and being centralised thereby,
and a mass of fusible metal disposed between the
bottom of the socket and the end of the stem,
said metal being adapted when solid to prevent
rotation of said ratchet whesl, whereby said
ratchet wheel is enabled to hold said push-rod
in an inoperative position against the action of
said spring, said fusible metal being adapted to
melt at a predetermined temperature, so that
said coupling members are separated by the re-
sultant movement of said push-rod.

9 An electrical thermal switch comprising
a pair of coupling members one of which carries
contact pins normally in engagement with sock-
ets in the other member, a push-rod extending
through one of said coupling members midway
between and parallel to said contact pins and
engaging the other of said members, a spring
urging said push-rod Jongitudinally in a direc-
tion to separate said contact pins from said sock-
ets, a pawl connected to said push-rod, a ratchet
wheel co-operating with said pawl & downwardly
projecting cylindrical stem on said ratchet wheel,
a socket in which said stem is disposed, the cylin-
drical surface of said stem engaging the corre-
sponding wall of the socket and being central-
ised thereby, a mass of fusible metal disposed
between the bottom of the socket and the end
of the stem, said metal being adapted when solid
to prevent rotation of said raichet wheel, where-
by said ratchet wheel is enabled to hold said push-~
rod in an inoperative position against the action
of said spring, said fusible metal being adapted to
melt at a predetermined temperature so that said
coupling members are separated by the result-
ant movement of said push-rod, and a tube en-
closing said push-rod and said spring.

3. An electrical thermal switch comprising two
coupling members one of which carries contact
pins normally in engagement with sockets on the
other member, a push-rod extending through one
of said coupling members centrally of and par-
allel to said contact vins and engaging the other
of said members, a spring urging said push-rod
longitudinally in a direction fo separate said
coupling members, a tube enclosing said push-
rod and said spring, a pawl connected to said
push-rod, a ratchet wheel, a housing for said
ratchet wheel, said pawl extending info said
housing and co-operating with said ratchet
wheel, a downwardly projecting cylindrical stem
on said ratchet wheel, a socket in which said
stem is disposed, the cylindrical surface of said
stem engaging the corresponding wall of the




2,286,340

socket and being centralised thereby, and a mass
of fusible metal disposed between the bottom of
the socket and the end of the stem, said metal
being disposed within said housing and adapted
when solid to prevent rotation of said ratchet
wheel, whereby said ratchet wheel is enabled to
hold said push-rod in an operative position
against the action of said spring, said fusible
metal being adapted to melt at a predetermined
temperature so that said coupling members are
separated by the resultant movement of said
push-rod.

4. An electrical thermal switch comprising two
coupling members one of which carries contact
pins normally in engagement with sockets on the
other member, a push-rod extending through one
of said coupling members centrally of and par-
allel to said contact pins and engaging the other
of said members, a spring urging said push-rod

longitudinally in a direction to separate said ¢

coupling membhers, a pawl connected to said
push-red, a ratchet wheel, a housing for said
ratchet wheel, said housing having an opening
through which said ratchet wheel is introduced,

said pawl extending into said housing and co- :

operating with said ratchet wheel, a co-axial
cylindrical stem on said ratchet wheel, a hollow
plug adapted to fill said opening and having a
socket therein which receives gaid stem and en-

gages its cylindrical surface, and a mass of ¢

fusible metal adhering within the bottom of said
socket and adhering to the end of the stem and
adapted when solid to prevent rotation of said
ratchet wheel, whereby said ratchet wheel is en-

abled to hold said push-red in an inoperative

position against the action of said spring, said
fusible metal being adapted to melt at a pre-
determined temperature so that said coupling
members are separated by the resultant move-
ment of said push-rod.

5. An electrical thermal switch for controlling
an immersion heater, comprising a plug having
said heater mounted thereon and adapted to be
secured in the wall of the liquid container asso-
ciated with said heater, contact elements carried
by said plug and sdapted for engagement with
complementary contact elements carried by a
mavable coupling member to complete the circuit
through said hester, a push-rod extending
through said plug midway bestween and parallel
to the contact elements associated therewith and
engaging said movabie coupling member, a spring
urging said push-rod loengitudinally in a direction
to separate the two sets of contact elements, a
pawl connected to said push-rod, a ratchet whesl
co-operating with said pawl, 2 mounting for said
ratchet wheel attached directly to said heater at
a position remote from said plug, and a mass of
fusible metal in said mounting adapted when
solid tc prevent rotation of said ratchet wheel,
whereby the latter is enabled to hold said push-
rod in an inoperative position against the action
of sald spring, said fusible metal being adapted
to melt at a predetermined temperature so that
the two sets of contact elements are separated hy
the resultant movement of said push-rod.

6. An electric thermal switeh for controlling
an immersion heater of the looped type, com-
prising a plug having the ends of the looped
heater secured therein and adapted to be
mounted in the liguid container associated with
said heater, contact elements carried by said
plug and adapted for sngagement with comple-
mentary contact elements carried by a movable
coupling member to complete the circuit through
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said heater, a push-rod extending through said
plug midway between and parallel to the contact
elements associated therewith and engaging said
movable coupling member, a spring urging said
push-rod longitudinally in a direction to sepa-
rate the two sets of contact elements, a pawl con-
nected to said push-rod, a ratchet wheel co-
operating with said pawl, a housing for said
ratchet wheel mounted exteriorly of said heater
and in direct metallic connection with the same
at a position remote from the ends thereof, and
a mass of fusible metal disposed within said hous-
ing and adapted when solid to prevent rotation
of said ratchet wheel whereby the latter is en-
abled to hold said push-rod in an inoperative
position against the action of. said spring, said
fusible metal being adapted to melt at a prede-
termined temperature so that the two sets of
contact elements are separated by the resultant
movement of said push-rod.

7. An electric thermal switch for controlling
an immersion heater of the looped type, com-
prising a plug having the ends of the Iooped
heater secured therein and adapted to be
mounted in the liquid container associated with
said heater, contact elements carried by said plug
and adapted for engagement with complemen-
tary contact elements carried by a movable
coupling member to complete the circuit through
sald heater, a push-rod extending through said
plug midway between and parallel to the contact
elements associated therewith and engaging said
movable coupling member, a spring urging said
push-rod longitudinally in a direction to separate
the two sets of contact elements, a pawl connected
to said push-rod, a ratchet wheel co-operating
with said pawl, a housing for said ratchet wheel
mounted exteriorly of said heater and in direct
metallic connection with the same at a position
remote from the ends thereof, a tube connected
at its ends tc said housing and said plug so as to
enclose said push-rod and said spring in a liguid
tight manner, and a mass of fusible metal dis-
posed within said housing and adapted when
solid to prevent rotation of said ratchet wheel
whereby the latter is enabled to hold said push-
rod in an inoperative position against the action
of said spring, said fusible metal being adapted
to melt at a predetermined temperature so that
the two sets of contact elements are separated
by the resultant movement of said push-rod.

8. In a safety appliance for electrically heated
apparatus, a metallic base adapted to support a
heating element, an insulating member carried
by said base, a plunger guidingly supported in
said member for reciprocable movement and
having a tooth at its innermost end, a spring
surrounding said plunger and biasing its move-
ment in an outward direction, a tcothed ratchet
wheel rotatably mounted in said hase, a tooth
of said wheel being engageable by the tooth on
said plungsr when the plunger is depressed
against its spring, fusible means normally re-
taining said wheel against rotation at normal
temperatures, but releasing it for rotation at
abnormal temperatures, and a circuit plug con-
nector arranged to depress said plunger when
moved to circuit-connecting position, and to be
moved to circuit-disconnecting position when the
plunger is released relative to said wheel.

9. In a safety appliance for electrically heated
apparatus, a metallic base adapted to support a
heating element, an insulating member carried
by said base, an elongated straight plunger guid-
ingly supported in said member for reciprocable
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movement and having a single laterally extend-
ing tooth at its inner most end, a spring sur-
rounding said plunger and biasing-its movement
in an outward direction, a toothed ratchet wheel
rotatably mounted in said base, a tooth of said
wheel being engageable by the tooth on said
plunger when the plunger is depressed against
its spring, fusible means normally retaining said
wheel against rotation at normal temperatures
but releasing it for rotation at abnormal tem-
peratures, and an externally disposed plug con-
nector arranged to depress said plunger when
moved to circuit-connecting position, and to be
moved to circuit-disconnecting position when
the plunger is released relative to said wheel.

10. An electrical thermal switch comprising a
plug and socket connector incorporating a sta-
tionary part having a pair of contact pins, the
stationary part having an axial opening disposed
midway between said pins, and a movable part
having a pair of sockets adapted to slide axially
on and off said pins, a hollow metal plug fixed
on said stationary part, a tube fixed to said plug
and extending axially therefrom, a hollow hous-
ing fixed to the end of said tube remote from
said plug, said hollow housing having an opening
in its under side, a plug secured in this opening,
said plug being formed as a socket on ifs inner
side, a ratchet wheel within said housing, said
ratchet wheel having a cylindrical stem engaging
the interior of said socket, fusible metal in the
base of said socket engaging the end only of said
stem, a washer located in said tube adjacent the
end of said housing, a second washer located in
said stationary part, a push rod in said tube
extending through both washers and engaging
said movable part, said push rod having a hooked
portion for engaging a tooth of said ratchet
wheel, and a pair of shoulders spaced apart along
the length of the rod, one of said shoulders en-
gaging said second washer when the fusible metal
melts, and a spring engaging between the other
of said shoulders and the washer located in said
tube adjacent the housing. ‘

11. An electrical thermal switch comprising a
plug and socket connector incorporating a sta-
tionary part having a pair of contact pins, the
stationary part having an axial opening disposed
midway between said pins, a movable part hav-
ing a pair of sockets adapted to slide axially on
and off said pins, a hollow metal plug fixed on
said stationary part, a tube fixed to said plug
and extending axially therefrom, a hollow hous-
ing fixed to the end of said tube remote from
said plug, said hollow housing having a socket
disposed at its lower side, a ratchet wheel within
said housing, said ratchet wheel having a cylin-
drical stem engaging the interior of said socket,
fusible metal in the base of said socket engaging
the end only of said stem, an abutment in said
tube, a push rod extending through said tube
into said housing and having one end engaging
said movable part, said push rod having a shoul-
der and a hooked portion for engaging a tooth
of said ratchet wheel, and a spring on said push
rod acting between said shoulder and said abut-
ment.

12. An electrical thermal switch comprising a
plug and socket connector incorporating a sta-
tionary part having a pair of contact pins, the
stationary part having an axial opening disposed
midway between said pins and a movable part
having a pair of sockets adapted to slide axially
on and off said pins, a hollow metal plug fixed
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on said stationary part, a tube fixed to said plug
and extending axially therefrom, a hollow hous-
ing fixed to the end of said tube remote from
said plug, a metal tube of loop form having its
ends secured to said hollow metal plug, said
metal tube containing a resistance winding the
ends of which are secured to said contact pins,
said hollow housing being secured to said loop
form metal tube, said hollow housing having a
socket disposed at its lower side, a ratchet wheel
within said housing, said ratchet wheel having
a cylindrical stem engaging the interior of said
socket, fusible metal in the base of said socket
engaging the end only of said stem, an abutment
in said tube, a push rod extending through said
tube into said housing and having one end en-
gaging said movable part, said push rod having
a shoulder and a hooked portion for engaging a
tooth of said ratchet wheel, and a spring on said
push rod acting between said shoulder and said
abutment.

13. In a safety appliance for electrically heated
apparatus, a base adapted to support a heating
element, an insulating member carried by said
base, a plunger bar guidingly supported in said
member for reciprocable movement and having
a tooth at its innermost end, a spring for biasing
the movement of said plunger in an outward
direction, a toothed ratchet wheel carried on a
shaft, a tooth of said wheel being engageable
by the tooth of said plunger when the plunger
is depressed against its spring, a compartment
in the region of said shaft, means including fusi-
ble material in said compartment for normally
preventing rotation of the ratchet wheel when
the material is in sclid form but permitting rota-
tion of the wheel when the material is in liquid
condition at abnormal temperatures, and a man-
ually operable externally positioned circuit con-
troller arranged in connecting position to depress
the plunger and to be moved to disconnecting
position when the plunger is released relative to
the ratchet wheel.

14. In a safety appliance for electrically heated
apparatus, a base adapted to support a heating
member, a two-part coupling forming an electric
switch for said heating member and carried by
said base, said coupling comprising stationary
and movable elements which when moved with
respect to one another serve to open the switch
and to deenergize said member, a push rod slida-
bly supported in the stationary coupling element
and contacting the movable coupling element,
said rod having a tooth at its innermost end,
means for biasing the movement of said rod in
an outward direction to push the movable cou-
pling element from the stationary coupling ele-
ment, means for restraining the movement be-
tween the coupling elements, said means com-
prising a toothed ratchet wheel carried on a
shaft and having one of its teeth engageable
with the tooth of the push rod when the rod is
depressed against its biasing means, means in-
cluding fusible material cooperating with said
shaft for preventing the rotation of the ratchet
wheel under normal temperatures but permitting
rotation of the wheel when the temperature is
abnormal and the material is in melted condition
whereby when the wheel is rotated the tooth of
the push rod is disengaged from the wheel and
the rod is forced cutwardly by said biasing means
against the movable coupling element to break
the circuit of the heating member.

WALTER H. BULPITT.




