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- My invention relates to electric switches
and has for its object to provide an automati-
cally controlled switch of simple construction
whereby the making and breaking of the cir-

5 cuit is accomplished by sudden and abrupt
" movements of the controlling elements with-
out areing or sparking at the contact points.
Other more specific objects will appear from
the description hereinafter and the features

10 of novelty will be pointed out in the claims.
In the accompanying drawings, which il-

lustrate an example of the invention without
Fig. 1is a plan view of the.

defining its limits,
novel switeh; Fig. 2 is a sectional elevation on
15 the line 2—2 of Fig. 1; Fig. 8 is a cross section
on the line 3—3 of Fig. 2; Fig. 4is a similar
view on the line 4—4 of Fig. 2; Fig. 5is an in-
verted plan view, and Fig. 6 is a detail per-
spective view of one of the elenients of the

20 switch. .
As shown in ‘the illustrated example, the

switch includes a base or support 10 of suit-.
able material and dimensions, and provided -

with contact studs 11 or the like forming part
25 of the electrical circuits for which the switch
is designed. If the material, of which the
‘base 10 is made, is a conductor of electricity,
the contact studs 11 are insulated therefrom
and from each other by means of any conven-

30 tional insulating material 12 as shown in Figs.’

1and 2. A switch lever 13 is pivoted at 14

upon a bracket 15 fixed upon the base 10 as by
riveting and carries contact members 16 ar-'

ranged for cooperation with the contact studs
35 11 to control the opening and closing of the
electrical circuits in which said studs are in-
cluded. In the preferred form the lever 13 is
made in two sections, one of which, that is"the
section 17, is made in suitable, form of any
40 customary insulating material and is secured

in place to form a rigid part of the lever 13 in.

any convenient manner as by mears of lugs
18 comprising integral parts of the lever 13

L

and bent over the section 17 as shown-in Figs.

45 1 and 2. In order to provide a constriction

of maximum efficiency which at'the same time

will accommodate itself to varying degrees

of movement of the lever 13 with respect to.

“the studs 11, it is preferred.to mount the con-
50 tgct members 16 in a resilient manner upon
the section 17 of the lever 13.- For this pur-
pose the contact menibers 16, in the illust: ated

o6

example, are pivotally connected with the sec-
tion 17 for instance by being provided at one
end with lugs 19 projecting into apertures 20
of the section 17"as shown in Figs. 1 and 2.
Springs 21 serve to yieldingly press the mem-
bers 16 toward and to maintain them in sur-
face engagement with- the section 17, said
springs being mounted upon pins 22 extend-

ing through: openings in said members 16 and
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carried by the section 17, the heads 22 of said .

pins forming abutments for the springs 21 at

one of their ends as illustrated in Fig. 2. A

spring 23 bears with its one end against the

“bracket 15 and with its other end against the

lever 13 and in the illustrated example serves
to normally maintain the latter in a position
in which the contact members 16 are out of en-
gagement with the contact studs 11 or their
equivalent as illustrated in Fig. 2. The lever
12 carries a stop which preferably is adjust-
able thereon and in the illustrated: example is
shown in the form of a screw 24 mounted in a
boss 25 and locked in place by means of a lock-
nut 26, said screw having its lower. end paint-
ed or otherwise shaped to fit into the recessed
end of 4 stem 27 which passes loosely through
an opening in the base 10. The lower end of
this’stem, 27 preferably is provided with d
head 28 which_rests against the controlling
device which is responsible for the develop-
ment of the sudden and ‘abrupt movements
necessary for connecting and disconnecting
the contact members 16 with and from the
contact studs 11 or their equivalent. The con-

comprises a hollow member 29 of any suitable
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_trolling device, in the illustrated example, -

shape but preferably circular in form and.

having its one wall 30 in the nature of a metal
disk possessing the inherent properties neces-
sary to produce the results hereinafter set

‘forth. The member 29 may be fixed in place
port 10 in any convenient man-

upon the su
ner and preferably so as to be removable at
will, the illustrated example showing a re-
taining ring 31 for this purpose. The ring
31 engages an annular flange 32 with which
the member 29 in such case is provided and
clamps it against the lower face of the
support 10, the ring 31 itself bein detach-
ably secured in place by means ofg

or their -equivalent as shown in Figs. 2, &
and 5; if necessary or Fssirable insulation 81*
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‘sure in a

. .
of such type or of such dimensions as not
to interfere with the clamping functions of
the ring 31, may be located between the latter
and the support 10 as showh in Figs. 2 and 3.
The disk 80 is of dished form and at an inter-
mediate point hammered, stretched or other-
wise treated and hardened to provide an ac-
tive section which, after being developed,
possesses the inherent tendency of abruptly
snapping from its normal concave position to
an opposed concave position upon the appli-
cation to the inner surface of said disk of pres-
predetermined manner. That is to
say, the physical characteristics of the disk
30 are such that the active section, without
any substantial preliminary movement, will
snap into a concave position opposite to that
in which it is normally located if sufficient
pressure is exerted upon the convex surface
of said section, the latter automatically and
instantly returning to its initial position as

soon as the aforesaid pressure is relieved; in-

other words the major movement of the active
section in either direction is in the snap so
that it is not necessary to first adjust the disk,
in preliminary gradual movements, to a cen-

_tral dposit;ion before the snapping movements

are developed. The pressure whereby the de-
scribed movement of the active section of the

disk 30 is effected may be. developed in any

- ‘suitable manner and by means of any con-

45,
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venient instrumentalities adapted to auto-
matically actuate the particular switch. For
instance as shown in the drawings the interior
of the member 29 may be connected by means
of an armored;or other capiilary tube 34,
which leads to a thermodynamic bulb of any
conventional type, the member 29, tube 34

and bulb in such case being wholly or partly -

filled with & fluid which exerts various pres-
sures in response to variations in temperature
externally effective upon the aforesaid ther-
modynamic bulb. o

In any case, as pressure in the member 29 is
developed by fleati‘ng the fluid in the buib, this
pressure will be effective upon the inner sur-
face of the disk 30 and as soon as said pressure

‘reaches a predetermined point the active sec-

tion of the disk 30 will be pressed outwardly
and almost instantly will snap into a concave
osition gpposite te that normaily occupied
y said section ; at this stage, the disk 30 or the
active section thereof, instead of buiging in-
wardly accordingly bulges outwardly with

> respect to the member 29 or its equivalent. As

soon as the pressure is reduced or reieased to a
predetermined extent in said member 29, the
disk 30 because of its inherent characteristics
immediately snaps back to its initial position
because atmospheric pressure acts thereon.
The above snapping action of the disk, in
which the major portions of its operative
movements are in the snap, is in contradistine-
tion to a.device in which the active element is

first required to be adjusted in gradual move-

1,719,059

ments to a central position before any spap-
ping movement takes place. With the instant
arrangement gradual separation or connec-
tion of electrical contacts are positively
avoided and such separation and connection

is brought about abruptly and suddenl_dy.
raw-

-With the arrangement shown in the

ings the pressure in the member 29 whereby

the disk 30 is caused to snap outwardly is de-
veloped as a result of increased temperature
at the bulb to which the capillary tube 34

leads so that the aforesaid operations of the.

disk 30 are brought about by variations in.the
temperature which is externally effective

upon said bulb.. The movements of the disk -

30 as pressure is applied thereto and removed
theref

clear from the above description. As the disk
section 80 snaps from its normal position to
an opposed position, by the action of pressure

70
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rom are abrupt and sudden as will be

85

developed as explained above, the stem 27or .~ -

its equivalent will be correspondingly forced

outward, and by acting upon the stop or screw

24 will swing the lever 18 and its associated
parts upon tﬁe pivot 14 and force the contact
members 16 into engagement with the contact
studs 11 and thereby close the electric circuit
of which said contact studs form a part; the
circuit may include an alarm or any device
capable of being electrically actuated for a
predetermined purpose when the circuit is
closed. If the pivotal movement of the lever
13 induced by the action of the disk 30 con-

tinues after the contact members 16 have come -

into engagement with the contact studs 11,
the springs 21 will be compressed and thereby
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permit excessive independent movement of

said lever 138 without injury to the contact
members 16 and without subjecting the same
o undue strain. As soon as the.pressure in

105

‘the member 29 drops, as a result of a prede- . .

termined decrease in temperature at the bulb,
the disk 30, because of its inherent character-.-
istics, will at once shap back to its initial po- -

sition in a direction away from the stem 27.
By the action of the spring 23 ipon the lever.

13 the screw 24 will exert a pressure upon the

110

stem 27 to-cause the latter to follow the re- -
turn movement of the disk 30, and at the same .

time will pivotally swing the lever 13 and its

115

associated elements in the reverse direction to .

disengage the contact members 16 from the

contact studs 11 and thereby break the elec-

tric circuits. The operative movements of the

disk 30 being abrupt and sudden over a large

120

fraction of the total movement, the engage- -
ment of the contact members 16 with, ahd -~

their disengagement from the contact studs

11 will be .correspondingly . sudden and . !

abrupt, so that arcing and burning of the con-
tact members and contact studs 1s positively
avoided. It will be obvious that the arrange-
ment may be such that the electrical circuit is
broken when the disk 80 is bulged from its
normal position by the application of pres-
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- position,

5 and projecting from a

sl

sure and closed when said section snaps back
into place as the pressure is relieved without
in any way departing from the inventive idea.

For the purpose of: changing the setting
of the switch or to enable the snapping in-
stant, at which the disk 30, under the influ-
ence of applied pressure, snaps from its nor-
mal concave position to an opposed concave
to be controlled, a suitable setting
or adjusting means is provided. Through
this adjusting means, the range of tempera-
tures may be varied while maintaining the
temperature differential substantially con-
stant. As shown in the drawings this means
consists of a pressure member 35 preferably
circular in form and provided with an annu-
lar flange 35" in engagement with the disk 30
approximately in registry with the periph-
¢ral boundary of the active section ‘thereof
as shown in Figs. 2 and 3. The. pressure
member 35 includes an axial opening through
which the stem 27 passes, and further is pro-
vided with recesses for the reception of the
tapering ends of lugs 36 rigidly carried by
pressure lever 37; in
addition a positioning pin- 38 may project
upwardly from the member 35 and through
a suitable opening in the support 10 and into
an aperture formed in the lever 37. The lat-
ter is pivotally mounted upon a headed stud

39 fixed upon and projecting perpendicularly p

from the base 10 and at its free end is pro-
vided with an opening 40 through which a
rod 41 fixed upon the base 10 extends as
shown in Fig. 2. The upper end ortion of
said rod 41 is screw—threaSed for the accom-
modation of an adjusting or setting nut 42
which constitutes an abutment for one end of
a spring 43 mounted upon the rod 41, the
other end of said spring 43 engaging the
lever 37 near the free end thereof, ‘and pref-
erably is seated in a recess 44 formed in said
lever. B

With this-arrangement the spring 43 ex-

erts a resilient pressure upon the pressure

lever 37 and thereby, through the medium

of the lugs 36 transmits such- pressure to the
pressure member 35 to develop a resistance
to the snapping of the disk 30 induced by the
application of pressure thereto as hereinbe-
fore described.  The degree of resistance in-
terposed by the member 35 to the aforesaid

* snapping, may be varied by adjusting the nut

60

85,

42 upon the rod 41 and thereby changing the
tension of the spring 43 uipon the lever 37.
In addition to the parts so far described
the device includes means for changing the
“Jifferential” of the snapping pressures. In
the illustrated example this means comprises
an-annular- member 45 surrounding the pres-

sure member 35 and. loosely and pivotally:

mounted upon the base 10 for instance by
means of a pin 46. At a point diametrically
opposite to the pivot pin 46, the member 45
is provided with a recess for the reception

. 1,719,059

by dotted lines in Fig. 2.

3

of the end of an adjusting screw 47 screw-

threaded in the base 10 and secured in an ad-

justed position by means of a-lock-nut 48
as shown in Fig. 2. The annular ‘member 45
is made of such thickness as to permit the
disk 30 to assume its maximum convex form

in an outward direction and to form a posi-

tive stop against which the topvexed disk

abuts and which prevents any outward bulg-
ing thereof beyond this point.

In the illustrated example of the device a
differential exists between the outward snap-
ping pressure of the disk 30 and its inward

70

or return snapping pressure; this differen- '

tial is capable of being varied or adjusted in
the following manner. Assuming that when
the annular member 45 is in surface engage-
ment with the disk 30, the latter will snap
outwardly at 30° F. and back again or in-
wardly at 20° F., then if the screw 47. is
turned inward to bring the annular member
45 into closer engagement with the disk 30 it
will snap outwardly at 80° F. as before, but

- will snap inwardly at 25° F. thereby making

the aforesaid differential less. :

By operating screw 47 and nut 42 so_as
to vary the pressure of the annular member
45 and the pressure member 35 on the dia-
phragm or disk 30, the differential can be
changed without changing the mean tem-
erature. For example, if the parts are so
adjusted that the disk will snap outwardly
at 30° F. and inwardly at 20° ‘F., giving a
mean temperature of 25° ¥, the nut 42 can

be turned so as to Increase the compression.
so that the disc will snap out-
wardly at 85° F., while the screw 47 can be

in spring 43

turned so as to cause the member 45 to moye
away from the disk so that the latter will
snap inwardly at 15° F., so that the mean
temperature of 25° F. will be maintained.
In its finished form the switch is prefer-
ably provided with a cover 49 of suitable
form-® detachably secured in place upon the
support 10 by means of screws or the like 5(()i

80
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an apertured cover 51 being likewise fastened .

in place over the binding ends of the contact.

stubs 11, by means of a screw 52 as shown

“The device provides an aticall;
ated electric switch of extreme simplicity and
maximum efficiency in which abrupt and. in-

stantaneous operative movements are devel-
oped as a result

of the application of pres-
sures created by suitable means for prede-
termined purposes and serve to efficiently

make and break the electric circuits in which -
‘the switch is included. '

automatically ope;rv-”

115

120

"The operative movements of the device -

‘adapt it specially for making and breaking

125

clectric circuits in which the current isof a

voltage such as is commonly found iii light

and power circuits and do away with the pos-

sibility of arcing and injury to the contacts

and avoid the necessity for the use of relays

130
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or equivalent devices to carry the electric load.
The active device whereby these results are
obtained comprises generaﬁy a metal plate
or member of single thickness buckled at an
intermediate point by being formed with at
least two curvatures to provide an active sec-
tion which, when subjected.to a suitable pres-
sure applied in a direction opposite to the
normal buckle of the disk or member, will
without any material initial movement, sud-
denly and abruptly snap to an 0£posed con-
cave position and which, upon the relief of
such pressure, will abruptly snap back to its
initial position because of its inherent char-
acteristics. Thé metal member may be made
of such thickness and shape as to snap in the
indicated manner at any ﬁredetermined pres-
en such pressure is
reduced. As set forth hereinbefore the range
of utility of the switch may be increased by
including therein adjusting means whereby
the snapping instants and consequently both
the temperature range and differential may
be varied at will. - ‘ .
When the pressure whereby the device is

controlled, is created as a result of tem{)era-‘

ture variations, the gaseous fluid or volatile
liquid upon which the temperature is effective
may be contained directly and alone in the
member 29 or its equivalent, in which case
the capillary tubing of the illustrated exam-
Ples and the cooperating thermostatic bulb
may be omitted. o T
Various changes in the specific forms shown
and described may be made within the scope

" of the claims without departing from the

40

45

50

spirit of the invention. .

I claim: S

1. In an electric switch, the combination
of a support, contacts carried thereby and
forming part of an electric circuit, 8 switch
lever pivotally mounted on said support for
cooperation -with-said contacts to make and

“break said electric circuit, and a hollow mem-

ber mounted upon said support and constitut-
ing a pressure chamber, one wall of said mem-
ber, upon the development of a predeter-
mined degree of pressure in said chamber,
being adapted to. develop snapping move-
ments whereby said switcg lever is abruptly
actuated relatively to said contacts, a pres-
sure member engaging said snapping wall,
a pressure lever operatively connected with

- sa1d pressure member, a spring bearing upon

56

said pressure lever, and a setting nut con-
stituting an abutment for said spring and ar-

~.ranged to vary the tension thereof on said

60

Pressure lever whereby the pressure of said
pressure member upon said snapping wall is
varied to selectively adjust the snapping in-
stant thereof. _— '

{
.+ 2. In an electric switch, the combination of

a5

a support, a contact carried thereby and form-
ing part of an electric circuit, a switch lever
pivotally mounted in association with said

1,719,959

support, a contact member yieldingly car-
ried by said lever for cooperation with said
contact to make and break said electric cir-
cuit, a spring effective upon said switch lever
to normally maintain said contact member
out of engagement with said contact, a hol-
low member mounted upon said support and
constituting a pressure chamber, one wall of
which, upon the development of a predeter-

mined degree of pressure in said chamber

being adapted to develop snapping move-
ments whereby said switch lever is abruptly
actuated relatively to said contact, a pressure

70

5

member engaging said snapping wall, a pres- -

sure lever operatively connected with said
pressure member, a spring bearing upon said
pressure lever, and a setting nut constituting
an abutment for said spring and arranged to

vary the tension thereof on said pressure lever -

whereby the pressure of said pressure member
upon said snapping wall is varied to selective-
ly adjust the'snapping instant thereof.

3.

of a support, contacts carried thereby and
forming part of an electric circuit, switching
means cooperating with said contacts to make
and break said electric circuit, a snapping
diaphragm located in operative relation to
said switching means, said diaphragm upon
the application of a predetermined egree of

-pressure ‘being adapted to develop a snap-

ping movement which is communicated to

n an electric switch, the combination

80
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said switching means, an adjustable pressure

member bearing upon said diaphragm to vary
the snapping pressure thereof, and an adjust-
able pressure element adapted to bear upon
said diaphragm for limiting the snappin
movement thereof, whereby the upper. an

lower snapping pressure limits may be ad-

justed.

4. In an electric switch, the combination of
a support, contacts carried thereby and form-
ing part of an electric circuit, switching
means cooperating with said contacts to make
and break said electric circuit, a snapping
diaphragm having an active snapping portion
located in operative relation to said switching
means, said diaphragm, upon the application
of a predetermined degree of pressure being
adapted to: develop a snapping movement
which is communicated to said switching
means, and an adjustable pressure element
bearing upon said diaphragm substantially
at the periphery of the active portion thereof
to vary the snapping pressure thereof. ‘

5. In an electric switch, the combination
of a support, contacts carried thereby and
forming part of an’electric circuit, switch-
ing means cooi rating with said contacts to
make and break said electric circuit, a ‘snap-
ping diaphragm having an active snapping
portion located in operative relation to said
switching means, said diaphragm, upon the
application of a predetermined degree of
pressure being adapted to develop a snapping
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movement which is communicated to said
switching means, an adjustable pressure ele-
ment bearing upon said diaphragm substan-
tially at the periphery of the active portion
~ thereof to vary the snapping pressure there-
of, and an adjustable element in the path of
movement of said active portion adjacent the

5

periphery thereof for varying the magnitude

of the pressure drop requisite to effect the re-

turn snapping movement. S
Tn testimony whereof T have hereunto set

my hand.

" FRANK J. BAST.
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