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This invention relates to snap-acting de-
vices, and with regard to certain more spe-
cific features, to an adjustable device of this

~ type.

Among the several objects of the inven-
tion may be noted the provision of a snap-
acting device which may be made in the form
of a thermostat or a mechanical spring'; said
device when in the form'of a thermostat be-
ing self-acting under influence of tempera-

ture changes and being adjustable to operate

over different temperature differentials
and/or limits; said device when in the form
of a mechanical spring being adjustable to
provide various resistances; and the pro-
vision of a device of the class described
which shall be compact and simple in ar-
rangement. Other objects will be in part
obvious and in part pointed out hereinafter,
The invention accordingly comprises the

elements and combinations of elements, fea-

tures of construction, and arrangements of
parts which will be exemplified in the struc-
ture héreinafter described,
the application of which will be indicated in
the following claims. ' :

In the accompanying drawings, in which
are illustrated several of various possible
embodiments of the invention,

Fig. 1 is a trimetric
metallic form of the apparatus, certain cir-
cuit elements being. eliminated; .

Fig. 2 is an end view of Fig. 1;

Fig. 8'is a view similar to ig. 2, showing

a single-plate form of the invention_for use as

a spring; -
ig. 4 1s a diagram showing a blank;
ig. 5 is a view similar to Fig. 4 showing
another form of blank; ‘

Fig. 6 is a view similar to Fig. 5 showing
an uncorrugated form; and, :

Fig. 7 is a side elevation showing another
form. : v : :

Similar reference characters indicate cor-
responding parts throughout the several
views of the drawings. : :

Referring now more particularly to Fig. 1,
there is illustrated at numeral 1 a strip of
self-actuating composite, thermostatic mate.
rial, shown in the drawings as bimetallic and

and the scope of

view showing a bi- -

No. 480,451,

composite but. which, it will be understood
may comprise a greater number of sheets of
metal of varying thermal coefficients of ex-
pansion, or a composite sheet having infini-
tesimal changes in texture providing such
varying coefficients, or being otherwise self-
actuating upon change in temperature.

The sheet 1 is preferably first cut from a
sheet while flat, its shape being such as a rec-
tangle 8 (Fig. 4) or as a sector 5 of predeter-
mined curvature (Fig. 5). The resulting
blank is then laterally convoluted as shown at
numeral 7, or it may be crimped. There-
after it is laterally sprung or arched about
the axis of its greatest cross-sectional mo-
ment of inertia so that the convolutions 7
are stretched at their outer ends 9 to assume a
flatter form, whereas at their inner ends 11
they assume a deeper form (Fig. 1). Thus
both the infinite radius of curvature of the
strip of Fig. 4 and the finite curvature of the
strip of Fig. 5 are both reduced, as shown in
Fig. 1, this reduction by straining resulting
in straining the convolutions as described.
Thus there is effected a set of radiating con-
volutions 7, the depths of which decrease ra-
dially outward but the peripheral wave
lengths of which increase as outward radial
distance is traversed.

r straining the part 1 to the Fig. 1 po-
sition it is held by clamps 13, one of which is
slidable with respect to the other and made
adjustable by means of an adjusting screw
15. Hence ‘the sheet 1 may be variably
strained with the result that variable stresses
are set up therein. '
~ If, as shown in Figs. 1 and 2, the sheet 1 g
bimetallic as shown at numerals 17 and 19,
or is otherwise made thermostatic, then at
predetermined temperatures it will, with a
snap action, assume positions such as shown
by solid and dotted lines in Fig. 2. This is
caused by the heating setting up stresses
which in turn set up strains tending to force
the sharp inner convolutions through the
outer convolutions. The action is such that
lateral movement, such as shown in Fig, 2,

‘takes place first slowly and then suddenly.

The temperature at which snap action will
take place may be varied by varying the ra-
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diué of cur;mture ‘of the strip by the mecha-

_pism shown and described, or by a similar

10

one.

vary the imposed strain, and inasmuch as
the temperature of snapping is a function of
the strain, the result of the adjustment is to

vary the snap action with respect to tempera-

-ture. Both temperature “differential and
temperature limits may be varied. .
An example of an application of the de-
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‘er or longer radius of curvature.

shown contacting with a spring pressed pin
91 for operating & switch 23 in a circuit 25.
It will be clear that other devices could -be
thus operated, such as valves, trips and the
like, the illustration being intended as an ex-
ample only. It will be understood that the
operated device may be mechanically coupled
to the sheet 1 so that both strokes of opera-
sheet 1, instead
of one stroke being effected by an auxiliary
spring as shown.

In Fig. 3 is shown'a form of the invention
wherein a single non-thermostatic sheet is
used. This form is intended for use as a
spring resistance for use in mechanical. sys-
tems. In this form force applied to the edge
in the direction of
the arrow (Fig.3) will meet with a relatively
high resistance at first and this reduces over
action as dead center is
reached, after which the device snaps com-
pletely over, and may then be returned in an
analogous manner. Or its overcentering
movement may be prevented by a suitable
limiting stop 27 (dotted lines, Fig. 3), or by
guitably adjusting the screw 15 for a short-
Then the
device will function to resist applied force
like the ordinary spring with the important
exception that 1ts resisting force decreases
instead of increasing as
is the case with the
Many applications may. be thought of where
this inverse resistance law will be found de-
sirable, as in valve movements. o

In Fig. 6 is shown the Fig. 5 device un-
corrugated and numbered 2. It is to be un-
derstood that this sheet 2 (without corruga-
tions) may be placed in the clamp of Fig. 1,
or be otherwise so strained and similar re-
sults will be attained.

Tt will be noted that the shapes herein de-
scribed include developablé surfaces (see
Fig. 4), which remain so under strain.
nother point to be noted is that the
gtresses set up by curving the sheet vary
across the plane of the strip.

“An advantage of the invention is a snap
action of a greater amount for-less tempera-
had with other forms.

Fig. 7 has been inserted to illustrate the
point that a thermostat of this class may be
made by forming a truncated cone 4 of ther-
mostatic material, which when ‘its tempera-

The function of this mechanism 1s to -

Fig. 2 wherein the sheet 1 is’

conventional spring.

i

1,895,503 e

o

vt\ire is changed sufficiently will snﬁp to the

dotted line position 6. - The feature compris-
ing corrugating such a cone has been de-
seribed élsewhere, namely my patent appli-
cation, Serial No. 463,961 filed June 26, 1930
for thermostats. ,

In effect, one-half of this cone comprises
portion. (non-adjustable) which holds the
other half, as does the clamp of Fig. 1, and

ot is active itself in effecting snap action.
Tt will be understood that this form may also
be used as a spring, in which case, a single
metal sheet may be substituted.

From the above, it will be seen that this
invention provides a device which upon ap-
plication of
the other, has a wide range of movement,
with decreasing resistance to applied forces.
These results are attained with a simple form
of device which is readily ad] ustable.

In view of the above, it will be seen that
the several objects of the invention are
achieved and other advantageous results at--
tained. -

As many changes could be made in carry-
ing out the above constructions without de-
parting from the scope of the invention, it is
intended that all matter contained in the
above description or shown in the accompany-
ing drawings shall be interpreted as illustra-
tive and not in a limiting sense.

I claim:

1. In a snap-acting device, a resilient sheet
initially convoluted laterally and means hold-
ing the sheet in a strained position such that
the initial angular relationship of the convo-
lutions is ehanged. ‘ L

9. In a snap-acting device, a resilient strip

_initially convoluted laterally, and means for

arching said strip so that the convolutions
are strained in positions radial to the result-
ing arch. S '
3. Ina snap-acting device,
initially convoluted laterally, means arching
said strip so that the convolutions are’
strained in positions radial to the resulting
arch, and means for adjusting the radius of
curvature of the arch.

4. A thermostatic unit comprising the com- .
bination with a self-actuating, thermostatic,
convoluted strip, means securing the said
strip in bent position such that the angular
relationship of the convolutions is changed,
and movable means for adjusting the tension .
under which-the strip is held.

5. A thermostatic unit comprising the com-
bination ‘with a self-actuating, thermostatic,
convoluted strip, means for securing the said
strip in bent posttion, and movable means for
adjusting the tension under which the strip
is held, said convolutions being positioned
radially in said bent position.

6. A thermostat comprising a flexible, con-
voluted self-actuating strip of thermostatic
the ends of the

a resilient strip

material, means for clamping
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strip to secure the strip in a curved position
such that the convolutions are positions

- radially of the curve so formed, a base for
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supporting the clampin members, one of
the said clamping members being slidable
along the base, and means for sliding the
slidable member. -

7. A spring comprising a single sheet
initially convoluted laterally, and means for
arching said sheet so that the convolutions
are positioned radially of the resulting arch.

spring comprising a single convoluted
strip, and means for securin said strip in a
strained position such that the initial angu-
lar relationship of the convolutions is altered.

9. A spring comprising a single crimped
strip, means %or arching said strip about the
axis of its greatest cross-sectional moment of
inertia, and means for adjusting the radius of
curvature of the arch.

10. A spring comprising a single laterally
convoluted strip, means for arching said strip
about the axis of its greatest cross-sectional
moment of inertia and means for adjusting
the radius of curvature of the arch,

11. In a snap-acting device, a sheet initial-
Ii convoluted laterally and means holding .
the sheet in a strained position so that the
stresses in the sheet are changeable across the
plane thereof. _ '

12. In a snap-actin; device, a sheet initial-
ly convoluted laterally and means holding
the sheet in a straineg position so that the
stresses in the sheet are changeable across the
plane thereof, said sheet being developable.

In testimony whereof, I have signed my
name to this specification this Tth day of

August, 1930.
JOHN A. SPENCER.
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