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_ 14 Clalms.
The present mventmn relates to temperature-

" “actuated mechanisms wherein‘the actuating ele-

"ment is  constituted by .a bi- metallic member
which, owing to its inherent-cofistruction, is-de-
-formed on alteration of temperature.
¥nown to. use such a-device: directly to operate
a make-and-bresk -contact or for other purposes
Wherem a:. small- mechamcal movement only is
‘required.

<100

ention to ‘produce a temperature-actuated meeh-
“msm operation of which results.in a movement
considerably greater “in force -and. degree ‘than

taat hitherto. secured by the dn‘ect use of a: i~

“metallic strip.

A further ob)ect of the: mventlon is the pro-:

- “guction of temperature-actuated mechanism of

simplified: construction and -of more certain ac-.
“tien -as  compared..with any analogous dev1ce :

hitherto:proposed.
Another object of the 1nvent10n is to produce

mechanism wherein a bi-metallic member is em- -

. ploved, on peing subjected:to. temperature varia-
. tion, to bring-a toggle or knuckle joint. into such
25

spring, -may become. effective: In generatmg an

ultimate movement- very much greater in: ‘extent:
 and force than-is feasible by the-direct applica-:

tion ‘of the deformation of a bi-metallic strip.
30,
© utilize the uitimate movement.of mechanism con-

trolled by temperature variation for the:actua-. .
tidn of a.knife switch, for operating.some me-.
chanical device such, for example, as a belt-shift-.
“ing mechanism-or for any other purpose’ wherein
an action comparable in extent. and force is.re-.

quired.

With the above. and other obJects in v1ew the:‘
a. . temperature- actuatedA
toggle or knuckle joint mechanism wherein either. :

. invention:
40.

comprises .

or hoth of the members constititting the joint is

or are of bimetallic construction, . the nature.
and disposition of the dissimilar metals. and the
arrangement of the menibers. being - such that
.on a- given alteratmn of -temperature, movement”
of the members veeurs from the set or stable posi- .
tion to an unstable p051t10n wherein, by the ap-:
plication of an. external force, such as & spring, .

45

sollapse of the toggle or knuckle-mechanism en-
sugs, - The tempevature of ‘the bi-metallic strip
ot strips may.be gove Ined by that of surroundlng

50

G v other suitable manner.
55T

It-is well

lt is one.of the main obJects of the present in-:

condition that ‘some external force, such.as a

Still - ancther - object of..the. invention :is:. to:

as or liguid or-of a solid body, by the passage '
gl the strip or strips.of an electric current -

”nverltlnn Wlll be better understood from‘“;

(CL 74—4)

the foliowing descrlptlon read in connectlon Wlth

the accompanying drawing, wherein:

Tigure 1 is a side view of the 51mp1est form of
mechanism, ‘

Figures 2 and 3" are. respectlvely su:le view and

"planof a' modification wherein the two members

of the toggie J(nnt overlap, and

~Figurer4-is a ‘side  view of a fu1the1 modlﬁed
form., .-

- Referring to Figure 1, the bi~ metalhc member
H is mounted to swing around a fixed pivot 2-and

posite end of which is attached by a pin b toa
lever 8, hinged on a fixed pivot 'T. and consti-
tuting means whereby the movement desired on
collapse of the' toggle or knueckle joint may be
transmitted: to the device to be operated. Tt will”
be -observed that the pivot 3 lies slightly to.one
side of a straight line joining the pivots:2 and 5,
the arrangement being such that, on change of
temper atu.e ina predetermined direction accord-

ing to the construction of the bi- metailic mem- -

ber f, that member is deformed so that the pivot 3
is moved on’ to and eventually ‘across ‘the line
joining the: pivots 2 and ‘5. Under these con-

" diticns a force such as that of a spring or welght

applied to that end of the lever 6 remote from its
pivot 1 is free to-act, so that the toggle joint

. collapses to' the position ‘shown- in- ‘chain-dotted

lines, thus. ailowing the movement of -the lever:
& about its pivot T indicated.  Re-setting of the
‘mmechanism is. effected by hand or equlvalent ex-
ternal agency.

-A feature which dlStInGUISheS the ‘use “of &
bi-rnetallic. member in accordance ‘with:the pres-

ent invention from previous ‘applications is the =

fact that, as it constitutes one of the members of
a. toggle ;or knuckle: joint, it is pivoted, a6 both

_ends rather than having one of its ends fixed as

has commonly been the case heretofore; . Accor d-
ingly, means must be taken to constrain-the’
movement of the bi-metallic member. i relatively
to the other members. of the mechanism in order
to ensure that, on deformation . resulting from
‘change of temperature, movement of’ the pin 3
“shall -occur -rather than merely a-displacement
of the central portion of the bi- metallic. mem-=
ber.-
suramt is. effected by the provision .of & stop ‘8

‘ w\fhmh when the mechanism is in- its set.or:stable

‘p051t10n as shown abuts against an intermediate.
point of the b1-metalhc member 1. If the mecha-

nism ke deelgned to function on increase of tem-"
‘pérature, the b1-m°ta111c member must be so dis-

posed that its.surface which tends to become con-

In. the.present example the necessary Te=-
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-is-jointed by means. of a pin 3 to a link &, the op-
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-and lever. 3.

2

vex on rise of temperature makes contact with

‘the stop.  If, however, the mechanism is to func-

tion on decrease of temperature, the bi-metallic
member must be reversed so that the surface
tending to become concave on rise of temperature
faces the stop. The normal set position of the
toggle or knuckle joint may be determined by
contact between one of its elements, or an exten-
sion ‘thereof, and some other member. Never-
theless the stop 8 or its equivalent-is required,
but the'design may be such that the bi-metallic

member { does not bear on it until a certain de-. i :
" " the-temperature at which this action shall occur,

viation from the normal temperature has oc-

curred. - If desired, the stop may. e adjustable,.

whereby the critical temperature at which the
mechanism operates may be varied.

Figures 2 and 3 depict a construction suitable
for the control of an electric circuit, this con~.
struction being applicable, for example, to the
ordinary domestic electric iron for the purpose
of disconnecting the heating coil when the tem-
perature rises above a predetermined critical
value. . In this case the bi-metallic member { ang
the complementary link 4 of the toggle joint
overlap, that is to say, the latter member, which,
as seen in Figure 3, is of U shape, extends from
the pivot 3-in the direction of the bi-metallic
member 1. This construction has the advantage
of minimising. the total length of the mechanism
and also results in the bi-metallic member be-
ing in a state of tension rather than compres-
sion. . The complementary link 4 is attached by
pivots § to two arms of a bent-metal frame 10
mounted on any appropriate fixed member 11 .
Pivoted on a pin 12 extending through the frame
10 is a lever 13 by means of which the electric

‘switch or other member to be actuated. is op-

erated, and to $his lever the end of the bi-metal-
lic strip 1 remote from the pin 3 is pivoted at
14, being maintained in tension owing to the
action of springs {5 bearing on the frame 10
In this instance the bi-metallic
strip is heated by virtue of its contact with a
metal block {6, subject to the temperature var-
iation which it is desired shall be effective in
determining. action of the mechanism. In the
above-mentioned application of the device to an
electric iron, the block 16 may constitute a por-
tion of the body of the iron itself which is heated
by the electrical winding. The bresence of this
block renders the ‘stop 8 unnecessary, since the

block provides the required restraint on the bi- -

metallic member, It will be observed that in the
set or stable position of the device the pivots 9
lie slightly to one side of a straight line joining
the pivots 3 and. {4, but on temperatire variation
in the-appropriate sense the bi-metallic member
becomes curved and, as the ‘above-mentioned
straight line passes the centre line of the pivots
9, the toggle joint collapses under the action of
the springs 15, assuming the position indicated
in chain-dotted lines. Obviously variation of the
sensitivity of the device may be eifected by ad-
Jjustment of the position of the pivots ¢ relatively

: to the line joining the pivots 3 and 14. This
- might be provided for in various ways; for exam-~

ple, the arms of the frame I8, instead of being
rigid with the frame, might be hinged to it and
adjustable in position by such means as a screw,

- 80 that the pivots 9 are movable toward or away

from the line joining the pivots 3 and 4.

In the modification illustrated in Figure 4, the
iink ‘member complementary to the bi-metallic
member . { is-replaced by a ball 17 capable of roll-

ing within a guiding frame 18 attached to a lever

- 8. ‘Temperature-actuated
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I8 pivoted ab 20 and biassed by means of a spring

- 21 under tension. The bi-metallic member { is

fitted with a block 22 having a face substantially

- at right angles to the length of the member and

in. the set or stable position adapted to bear on
the ball {7 as shown. On'change of temperature,
however, such as to cause the end of the bi-
metallic member to move in the direction indi-
cated by an arrow, the ball 17 rolls down an in-
clined surface 23 on the block 22, thus permitting
the léver 19 to berocked under the action of the
spring 2i. Por the purpose of adjustment of

the block 22 is; as indicated, attached to the bi-
metallic member | by means of opposing screws
24, '

. -In a mechanism in which both of the toggle or
knuckle members are of bi-metaliic construction,

-they would normally be arranged so that their

actions on change of temperature tend to rein-
force each other. If is conceivable, however, that
the case might arise wherein a differential action
is: desirable.

In the elaiming clauses which follow, it is to be -
25

understood that the term “toggle joint” inciudes
knuckle joints and all similar mechanisms com-

prising two -members between which there ex-

ists & connection of a relatively rotary nature.

What I claim and desire to secure by Letters -

Patent of the United States is: - )
- 1. Temperature-actuated mechanism, com-
prising a-toggle joini consisting in combination

-of -a bi~-metallic toggle member, & pivot for said
" toggle member, a second.toggle memper, a sup-

port for said second. toggle member, said second
toggle member being movable relatively to sald

5

10

15

20

30

35

support and said toggle members being in mov- -

able cooperative relationship with each other,
and- a yieldable force-applying member com-
structed. and arranged to effect the coilapse of
said toggle joint. when said. bi-metallic member
attain$ a predetermined-temperaiure.

- 2.. Temperature-actuated mechanism, com-
prising a ‘toggle joint consisting in combination
of two-toggle: members whereof at least one is of
bi-metdllic construction, a piveial connection for
said members, a supporting pivot for one of said
members, a movable support for the otner of said
members, g pivot connecting said other member
with: said support and a yieldable force-apply-
ing'member constructed and arranged to eifect
the collapse of said toggle joint when said bi-
metallic member: attains a predetermined tem-
perature.. . - C :
mechanism, com-
prising in combination two toggle joint members
whereof at least one is oi bi-metaiiic construc-
tion, a pivot connecting said members, a movabie

- ‘support for one of said members, a second pivot

connecting one of said members witii said sup-
port,.a. third pivot supporting the other or said
members, means for adjusting said connecting
pivot toward or away from a straignt iine join-
ing said second and third pivots when the mech-
anism:is in its stable position, and a yieidable
force-applying member constructed and arranged
to ‘effect the collapse of said toggle joint when
said bi~-metallic member attains a predetermined
temperature. : :

4. Temperature-actuated mechanism, compris-
ing in combination two toggle joint members
whereof at least one is of bi-metallic construc-
tion, a pivot connecting said members, a pivoted
lever, a pivot connecting said lever with one of

said members, & ‘supporting pivot for the other
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of said members, and a y1e1dab1e force-applying
member operatively associated with said lever
and constructed and-arranged to effect the col-
lapse of said toggle, joint when said bi-metallic
mermber ‘attains a predetermined temperature.

5. Tembperabure-actuated mechanism, compris-
ing & toggle joint consisting in combination of
a member of bi-metallic construction, & support-

‘ing pivot for said member, a ball in cooperative

relationship with said member, a movable support
for said ball and whereon sald ball may roli, and
5 'yieldable -force-applying ‘memper operatively
associated. with said movable support and con-
structed and arranged to effect the collapse of
said toggle joint when said bi-metallic member
attains a predetermined temperature. ‘

6. Temperature-actuated mechanism, compris-
ing a toggle joint consisting in' combination. of &
member of bi-metallic construction, a supporting
pivot for said member, a ball, a movable support
for said ball and whereon said ball may roll, a
block on said bi-metailic member having a sur-
face on which said ball bears when said mecha-
nism is in-the stable position and a second surface
inclined to said first-mentioned surface on which

said ball bears when said mechanism is-in the -
unstable position and a yieldable force-applying
member operatively associated with said movable -

support-and constructed and arranged to .effect

the collapse of said toggle: joint when said hi-.
metallic member attains a predetermmed tem-"

perature.
7. A mechanlsm as in clalm 2, whereln the
members of said togele joint extend in‘an ap-

proximately straight line the one with the other.

when the mechanism is in its stable position.
8. A mechanism as’in claim 2, wherein ‘the

- members of said toggle joint overlap each other

40
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when the mechanism is inits stable position.

9.” A mechanism as in claim 2; including a stop
abutting against an 1ntermed1ate -point of sald
bi-metallic member.

10. A'mechanism as in claim 2, including a stop
abutting against ‘an intermediate point of - said

bi-metallic member, said stop being- adjustable

toward and away from said bi-metallic member.

11. Temperature-actuated mechamsm as in |

claim 6, wherein said block is adJustable rela~

3

tlvely to said bi-metallic membﬂr in a direction -

" parallel .to said first-mentioned surface.

12. Temperature-actuated mechanism, com-

prising .a pivoted lever, a.toggle element con- .

nected with the lever for movement relative

thereto, a second toggle element coupled with the . -

first element, a pivot for said second element,
one of said elements being of bi-metallic con-
struction, a fulcrum body. engaged by the bi-
metallic elemernt to cause movement of the latter
element in a "desired direction when the latter
element attains a predetermined temperature, and
force-applying means coupled with said lever to

‘urge the same in a desired direction on a prede-

termined degree of movement of the bl—metalhc
element.

13, Temperature- actuated mechamsm, com-~

- prising a frame, a lever pivoted thereto, a bi-
. metallic strip pivoted at one end to the lever

below the pivot for the lever, a toggle member
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pivoted to the frame, a pivotal connection be- -

tween the other end of said strip and said mem-
ber, the pivet of the toggle member to the frame

lying between the pivoted ‘ends of the strip and =

offset from the line of said ends when the mech-

anism is in stable position, and yieldable force- -

applying means connected with said lever to

-effect oscillation of the toggle member and lever

when said. strip: attains ‘a predetermmed tem-
perature.

14. Temperature -actuated mechanism, com—

prlsmg a. frame, a lever plvoted thereto, a bi=

metallic strip’ pivoted at one end to the lever
below the pivot for the lever, a toggle member
pivoted ‘to the frame, a pivotal -connection be-

“tween the other end "of said strip and said’
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member, the pivot of the ftoggle member to the

“frame lying between thé pivoted ends of the strip
-and offset from ‘the line of said ends when the
“‘mechanism is. in stable position, a-fixed body
engaged by said strip to form a bearing therefor

‘against 'which the strip presses upon flexure, and
yieldable force applying means connected with
said lever to effect oscillation of the toggle mem-
ber and lever when said strlp attalns a predeter-
mined tempera,ture

DONALD RUDOLF LAMBERT.
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