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This invention relates to switches and more
particularly to thermostatic switches for open-
‘ing and closing electric circuits in accordance
- with thermal changes, especially thermal changes
occurring externally of or otherwise affecting a
device associated with, or containing, the switch.

In another aspect the invention relates to a form-

of switch which is completely assembled outside
of the container or.other device with which the
switch is to be operatively associated and thus

- constitutes a finished article of manufacture,

s

which may be handled as a unitary article when
placing it in the device which forms its casing
or otherwise assembling it in operative position.

A general object of the invention is to bring -

about a form of switch for a thermally controlled
instrument which may act as a safety device in
an electric circuit and wherein the construction

_ is such that the switch will maintain a closed
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circuit while a series of operations, which it con-
trols, are being performed correctly but will open
in case of. trouble, such as an improper opera-
tion of the apparatus, and thus stop the opera-
tion by breaking the circuit. ‘However, while the
switch has special utility as a safety device, it
is not limited to that specific field but is capable
of many other uses, for example, as a control
switch for refrigerators or for air conditioning
where a maintenance of uniform low tempera—
ture conditions is a requisite.

In the preferred embodiment of the invention .

the switch unit takes. the form of two opposed
leaf springs bearing electrical contacts effective-
ly connected together-at their ends and bowed
away from one another between their ends. A
switch in this form can be constructed and sold
as a unitary article of manufacture to those who
desire to assemble it with electrically controlled
apparatus. A feature of the switch unit resides
in 'a form -of constructionr which facilitates
mounting the unit within a tube or other housing
and providing for adjustment to vary the degree
of  temperature at which ‘the unit becomes ef-
fTective to perform its safety or other function.

To the accomplishment of this object and such
others as may hereinafter appear, as will readily
be understood by those skilled in the art, the in-
vention comprises the features and combinations
of parts hereinafter described and then particu-
larly pointed out in the appended claims

In the accompanying drawing,

Figure 1 is a perspective view of one of the
metallic springs forming the -switch unit as
shaped for assembly with a like spring:

Fig. 2 is an elevational view showing the inner
face of the spring shown in Fig. 1;

Fig. 3 is a perspective view of a device for hold-
ing the two springs in assembled position, formed
to also serve as an anti-twist flange when the
switch unit is located in a housing.

Figs. 4 and 5 are views of the two elements se-
cured, one at each end-of the switch unit, for

mounting and centralizing the unit within a

housing;

Fig.6isa sectional view of a screw for adjust-
ing the tension of the switch when assembled in
operative position;

Fig. 7 is a perspective view of two of the springs
of Fig. 1 placed face to face ready to receive the
binding devices upon their tubular extensions;

Fig. 8 is a perspective view of the switch unit
ready to be placed with the addition of two head
pieces for producing a unitary-self contained
article; and

Fig. 9 is a view, in cross-section, of a tubular
housing with the switch unit installed and with
an adjusting screw in place.

In the embodiment of the invention shown
in the drawing for illustrative purposes, 10 (Fig.
8) indicates, in general, the improved switch
unit which, in the form shown, includes a pair
of leaf springs {1 and 12, rigidly connnected to-
gether at their ends and bowing outwardly away
from one another intermediate their ends. The
springs 11 and 12 are substantially identical and
prior to assembly (Figs. 1 and 2) each consists
of a single strip of flexible metal having a low
coeficient of expansion, such as invar. ‘The
springs -between their ends have a concave bow-
like shape and a thickness and width capable of
giving the desired degree of stiffness, At their
ends the springs are pressed, or otherwise formed
into semi-cylindrical, concavo-convex, straight
extensions {3 (shown best in Fig. 1). The two
semi-cylindrical extensions at the opposite ends
of each spring have their axes in alignment and
their concavo sides at the concaved face of the
bowed spring.

Substantially halfway between the ends of each
spring 11 and 12 is an electrical contact or

switch point indicated by 14 and I5. As shown,

each contact is attached to a metallic clip 18
or i1, the latter being insulated from the springs

""by mica or other suitable insulating material 18

and 9.7 The clips 16 and (T may be tightly
crimped around the springs with the mica insu-
lation intervening, the contact being on the con-
cave face of each bowed spring.

During the assembly of the switch unit the
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springs {f and 12 are first brought into_the posi-
tion shown in Fig. 7, wherein the concave faces
of the springs oppose one another, the concavo
sides of the semi-cylindrical extensions 13 like-
wise opposing one another and forming tubular
extensions or stems. Obviously the cross-section
of the extensions may be square, diamond-
shaped, oval or of other form that may be equal-

-1y divided without departing from the scope of

this invention, the tubular form being herein
disclosed because it- is the cheapest to manu-
facture. The rod-like mounting elements 20 and
21 (¥Figs. 4 and 5) are dimensioned to slip with-
in these extensions. .

A simple and inexpensive means has been de-

so that the assembly may be handled as a unitary

_article while securing the mounting rods in said

extensions. The means for maintaining the two
springs in the relation illustrated by Fig. 7
consists essentially of a tubular member dimen-

sioned to telescope over the tubular extension .

and bind its two sections, and thereby the
springs, together. This member fits tightly and
effects a rigid assembly. For convenience the
binding member is formed as a part of an ele-
ment functioning to prevent torsional twisting of
the switch unit when in use and it will be so de-
scribed.

In order to provide an arrangement for pre-
venting twisting or rotational movement of the
switch unit as a whole when assembled within a
housing, head pieces 22 and 23 (Fig. 3) are as-
sembled one on each end of the switch in posi-
tion wherein they telescope over the extensions
formed by the parts 13, Each head piece com-
prises a disc-like body 24 and a preferably,
though not necessarily, integrally formed cen-

. tral tubular boss 25, the bore 26 of each boss

extending through its respective head and be-
ing of a diameter such that the head may be
telescoped with a tight fit over either tubular
extension of the switch unit. The pins 20 and
21, after insertion within the bosses are then
spot welded at the bosses or these parts are
otherwise rigidly secured together. The disc-
like body or flange 24 of one head piece (or both
made alike for economy of manufacture) may be
notched at diametrically opposite points 27 and
28 for a purpose hereinafter described. The
flanges 24 are also formed with diametrically
opposite, relatively wide grooves 29 and 30 which
provide clearance for circuit wires entering a
switch casing passing to the switch points (4
and 15. The clips 16 and i1 have tongues 3{
struck out of the material thereof to which the
wires may be attached, as by solder or pressure.

The switch as thus assembled is shown in Fig.
8 and it will be apparent that this assembly either
with or without the end pins is in the form of a
unit which is self-contained and may be inde-
pendently handled before embodiment in a ther-
mostat or other device wherein it is useful.
When not under tension the inherent bowed

shape of the springs maintains the circuit -

through the contacts 14 and 5 open. If sui-
ficient tension is applied to one or both ends of
the unit in a direction tending to separate the

ends, the springs will' be straightened, eventu--

ally causing the contacts to engage and close
the circuit. .

As an example of a suitable use to which the
switch unit may be put, and in order that its
mode of operation may be fully understood, it
will now be described in connection with & ther-
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mostat suitable for use in controlling the opera-
tion of an autoclave or the like, it being under-
stood, however, that the description thereof in
connection with this particular instrument is
for illustrative purposes only. 5

Fig. 9 of the drawing indicates, in general, a
thermostat suitable for use in opening an elec-
trical circuit when the temperature to which the
thermostat is subjected falls below a predeter-
mined point. This thermostat comprises a cy-
lindrical casing or tube 33 of brass or other ma-
terial having a reasonably high coefficient of ex-
pansion. The tube 38 may be closed at its lower
end by a head 34 bored axially at 38 to receive
the lower mounting pin 20 of the enclosed switch
unit 10. The upper end of the tubular housing
may be closed by a head 38 threaded axially at
39 to receive an adjusting screw 40 (see Fig. 6),
the latter being bored axially and threaded in-
ternally at 4! to recelve the threaded mounting
pin 21 at the upper end of the switch unit. At
diametrically opposite points the housing 33
may be pressed inwardly to form short longi-
tudinal ribs #4 and 45 which are embraced by
the diametrically opposite grooves 21 and 28
formed in the upper reenforcing head 22 of the
unit. A single guiding rib may be employed if
desired.

The heads 34 and 38 of the tube 33 may con-
veniently be secured in place by silver soldering,
one of the heads being inserted after the switch
unit 10 has been slipped within the housing, set-
ting its lower mounting pin 20 in the bore 3%
made for its reception. The pin 20 may then
be made fast to the housing by silver soldering.
The external thread on the adjusting screw 490
and the internal threads #{ therein are provided
with- differential pitches such that rotational
movement of the screw 40 through.the head 38
will produce a longitudinal or axial movement
of the upper mounting pin 24, the lower pin
20 being fixed, to place the springs If and 2
of the unit under a desired tension. :

It will be apparent that when the thermostat
described above is subjected to the effect of heat
the housing 33 will expand, and the switch unit
{0 will elongate proportionally drawing the con-
tacts {4 and 15 toward each other. Sufficient
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_expansion. of the housing 33 will cause the con-

tacts to engage and close the electrical circuit
indicated by 46. By suitable adjustment of the
screw 40 on the mounting pin 2{ the effect of the
expansion of the housing 33 may be varied to
bring about a closing of the circuit at any de-
sired temperature. 58
When using an autoclave, for example for
sterilizing surgical instruments, an assembly
such as shown in Fig. 9, or any other assembly
including the switch unit in an operative man-
ner, may be fastened in a selected location as g
on the inner panel of the door or in the steam
exhaust. A valve in the steam line is mechani-
cally connected to be shut off when the circuit
is broken. The switch unit is preliminarily ad-
justed to open at say 250° F., the temperature ¢!
required to be maintained for the period re-
quired for sterilization. When the flow of steam
raises the temperature within the autoclave to
that degree the switch contacts close and stay
closed uniess the temperature, due to difficulty 7
in the steam line perhaps, drops below the criti-
cal degree. If that happens before expiration
of the time limit for sterilization, the switch
casing will contract, the switch will open and the
steam will be shut off thus guarding against fail- g
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"~ ure of the autoclave to perform its function..
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Thereafter the cycle may be started again and,
provided no mishap oécurs, the instruments in
sterilized condition, are removed from the auto-
clave when the cycle is ended automatically at
the end of the predetermined period.

The method of connection of the springs to
their mounting elements is such that variations

'In tension are directly applied to the springs

themselves and effect fiexure thereof in the de-
sired direction. It will also be apparent that the
method of securing the spring ends to the mount-
ing elements provides at the ‘same time a con-
venient arrangement for preventing torsional
twisting effect on the springs or on the switch

unit during the adjustment therecf. The switch.

assembly as a whole is capable of use as a com-
plete article of manufacture for introduction
within a casing of the character described or for
assembly in other devices wherein its features
are of value.

While the particulars of construction herein
set forth are well suited to one form of the in-
vention, it is not to be understood that these
particulars are essential since they may be vari-
ously modified within the skill of the artisan
without departing from the true scope of the
actual invention as defined by the following
claims.

What is claimed as new, is:

1. A switch unit for thermostats or the like
comprising a pair of bowed metallic leaf springs
arranged with their concave sides opposed, said
springs each having a semi-cylindrical concavo-
convex extension at each end the concave sides

-of which face inward in said assembly, whereby

- said concavo-convex extensions meet in pairs to
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" springs each having a semi-cylindrical concavo- |
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form tubular extensions at each end of the as-
sembled pair of springs, means co-acting with
each said extension to maintain the two springs
in the relation described, and opposed, normally

disengaged electrical contacts associated one -

with each of said springs on the concaved face
thereof.

2. A switch unit for thermostats or: the like
comprising a pair of bowed metallic leaf springs
arranged with their concave sides opposed, said
springs each having a semi-cylindrical concavo-

convex extension at each end the concave sides

of which face inward in said assembly, whereby
said concavo-convex extensions meet in pairs to
form tubular extensions at each end of the as-
sembled pair of springs, a tubular member tele-
scoped over each said extension for binding its
two parts together and holding the two springs
in the relation described, and opposed, normally
disengaged electrical contacts associated one with
each of said springs on the concaved face thereof.

3. A switch unit for thermostats or the like
comprising a pair of bowed metallic leaf springs
arranged with their concave sides opposed, said

convex extension at each end the concave sides
of which face inward in sald assembly, whereby

said concavo-convex extensions meet in- pairs to -

form tubular extensions at each end of the.as-
sembled pair of springs, a tubular member tele-
scoped over each said extension for binding its
two parts together and holding the two springs in
the relation described, & guide flange mounted on

-at least one said extension adapted to prevent

torsional twisting of the unit  when in use, and
opposed, normally disefigaged electrical contacts
associated one with each. of saié springs on the
concaved face thereof . .

3

4 A switch unit for thermostats or the like
comprising a pair of bowed metallic leaf springs
arranged with their concave sides opposed, said
springs each having a semi-cylindrical concavo-
convex extension at each end the concave sides
of which face inward in said assembly, whereby

said concavo-convex extensiens meet in pairs to

form tubular extensions at each end of the as-

sembled pair of springs, a reinforcing head for

holding the two parts of said extension together
consisting of a short.tube having a gulding flange
at one end, said tube being of such internal di-
ameter as to receive an extension with a tight
fit, one of said heads being fitted on each said ex-
tension with its guiding flange adjacent the
spring ends, and opposed, normally disengaged
electrical contacts associated one with each of
said springs on the concaved face thereof.

5. A switch unit for thermostats or the like
comprising a pair of bowed metallic leaf springs
arranged with their concave sides opposed, said
springs each having & semi-cylindrical concavo-
convex extension at each end the concave sides
of which face inward in said assembly, whereby
said concavo-convex extensions meet in pairs to
form tubular extensions at each end of the as-
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sembled pair of springs, a tubular member tele- .

scoped over each said extension for binding its

two parts together and holding the two springs

in the relation described, & mounting pin secured
within the tubular extension at one end of the
unit, and a threaded adjusting rod secured with-
in the tubular extension at the other end of the
unit, and opposed, normally disengaged electrical
contacts associated one with each of ss,id sprlngs
on the concaved face thereof .

6. A metallic leaf spring for thermostatic
switches bowed in one direction substantially
throughout its working length and having a short
portion at at least one of the ends thereof shaped
to form a semi-cylindrical concavo-convex exten-
sion the axis thereof extending longitudinally of
the spring and with its concavo side at the con-

- caved face of the bowed spring.

7. A metallic leaf  spring for thermostatic
switches bowed .in one direction - substantially
throughout its working length and having both
of its end portions shaped to form aligned ex-

- tensions of .concavo-convex contour.
8. A spring element for thermostatic switches"
comprising ‘a strip of metal having a low coef--
- ficient of expansion bowed i one direction sub-

stantially throughout its working length, and
having end portions beyond the bowed part there-
of in the form of semi-cylindrical concavo-convex
extensions, said two extensions being axially
aligned.

9. A switch unit for thermostats or the like
comprising a pair of metallic leaf springs each
bowed intermediate its ends, the bowed portion of
each spring having a longitudinal extension at
each end thereof and said springs being as-
sembled concaved face o concaved face with the
ends of their bowed portions contacting in pairs,
sald end extensions opposing each other in pairs
beyond each pair of contacting ends of said
bowed portions, binding means co-acting wlt.h
each such opposed pair of end ' extensions for
ma.intalning the bowed portions of the two
springs in their assembled relation, and opposed
normally disengaged electrical contacts associ-
ated one with each of said springs on the con-
caved face thereof.

10. A switch unit accordlng to claim 9in whlch
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said binding means comprises an apertured head y5
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piece at each end of the unit, each head piece
being slipped over a pair of end. extensions and

rigidly maintaining them in their opposed rela-

tion,

11. A switch unit for thermostats or the like
comprising a pair of metallic leaf springs each
bowed intermediate its ends, the bowed portion
of each spring having a longitudinal extension at
each end thereof and said springs being as-
sembled concaved face to concaved face with the
ends of their bowed portions contacting in pairs,
said end extensions opposing each other in pairs
beyond each pair of contacting ends of said
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bowed portions, an apertured head piece at each
end of the unit, each head piece being slibped
over a pair of end extensions and rigidly main-
tainiug them in their opposed relation, each head
piece having an outwardly facing socket for re-
ceiving a rod-like mounting element in further
longitudinal extension beyond each end of the
unit, and opposed, normally disengaged electri-
cal contacts associated one with each of said

springs on the concaved face thereof.

THOMAS LEGARE FENN.
WILFRED J. TURENNE.
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