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1

The invention relates to snap action electric
switches. It is particularly concerned with a snap
action switch of small dimensions, positive in
action, and capable of being manufactured at a
price low enough to permit use in installations
where switches of this type are desirable but
where, heretofore, they have not been used be-
cause of the high cost, large size, or limited life.

The switch is particularly useful in installa-
tions where operating pressures do not have to
be within close limits. For example, in the case
of a manually operated switch, it is obviously
immaterial whether the force required is some-
what greater or less. Such a situation would be
found in a radio switch. The user will not be
particularly concerned whether the switch oper-
ates with slightly more or less force. On the
other hand, however, the functional parts of the
switch of the present invention may be made with
such accuracy and uniformity that switches
made according to particular specifications will
be substantially uniform in operating character-
istics.

The construction functions with very slight
movement of the operative member but at the
same time the extent of separation of the con-
tacts will be sufficient to permit use with alter-
nating cwrrent circuits up to approximately ten
amperes. The switch, of course, can be used with
direct current if the voltage and amperage are
such that sparking and attendant fusing of the
contacts are eliminated. !

It will be understood, of course, that the
switches may be of the single pole single throw
or single pole double throw type. If of the single
pole single throw type, switches may be arranged
to be either normally open or normally closed.
In both cases, however, the movement of the
switch blade is of the same general character,
although the activating force may be applied at
different areas, depending upon the normal stable
position of the blade. In one case, normally open
position may be obtained simply by reversing the
contacts, while in the other, the contacts may
remain in the same relationship with the stable
position of the blade reversed.

The invention also includes the specific con-
struction of the movable switch member with par-
ticular reference to the form thereof and the
method of achieving this formation. Other ad-
vantages of the switch will be disclosed and will
become more apparent as the description proceeds
with the aid of the accompanying drawings, in
which .
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Fig. 1 is an isometric perspective of a typical
form of the switch considerably enlarged.

Fig. 2 is a front elevation of the switch shown
in Fig. 1, with the interior parts in dotted line.

Fig. 3 is a front elevation of a switch similar
to Fig. 1, but having in addition a third contact.

Fig. 4 is a front elevation of a switch similar
to Fig. 1, but with two oppositely disposed ter-
minasls,

Fig. 5 is a section on the line 5—5 of Fig. 4,
showing the switch in normal closed position.

Fig. 6 is a section on the line §—-5 of Fig. 4,
showing the switch In operated open position.

Fig. 7 is a section on the line 7—7 of Fig. 2 with
the contacts closed.

Fig. 8 is a plan view of the formed switch blade
used in Fig. 4.

Fig. 9 Is a section on the line $—S$ of Fig. 8.

Fig. 10 is a section on the line {0—I10 of Fig. 8.

Fig. 11 is a plan view of a modified type of
switch blade.

Fig. 12 is a section on the line 12—12 of Fig. 11.

Fig. 13 is a section on the line 13—13 of Fig. 11.

Fig. 14 is a side elevation of a normally open
switch,

Fig. 15 is a section on line 15—18§ of Fig. 14.

Fig. 16 is a section on the line 15—15 of Fig. 14
after the switch has been closed.

A typical switch incorporating the present in-

vention is shown in Fig. 1. In this figure the outer

housinig and the various members are greatly en-
larged over the actual switch dimensions. In
practice it is contemplated that a typical switch
might have an outside diameter of three-quarters
of an inch or less, with a total thickness approxi-

. mately one-quarter inch. The dimensions, how-

ever, may be varied at will, and it is not intended
to limit the invention in any way by the refer-
ence to specific size. The statement of particu-
lar dimensions is made merely to make it clear
that a switch can be made according to the
present invention small enough {o be used in in-
stallations where heretofore quick action switches
of this general type were precluded because of
their larger size or greater cost.

The switch consists generally of a housing 2
formed in two separate parts 4 and 6 to permit
easy assembling of the interior operating mech-
anism. The top half 4 of the housing has a cylin-
drical boss 8 bored to receive and operating pin
10, the inner end of which is located to press
against the switch mechanism.

A shallow groove 12 extends down the two sides
and across the bottom of the switch housing.
This groove is adapted to receive a U-shaped band
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which may be utilized in securing the switch to
the structure with which the switch is to be
used. Other attaching means may, of course,
be used as required without affecting the switch
operation in any way,

" The switch may be arranged to have two
terminals (4 and 16, as shown in Fig. 2, three
terminals 18, 20 and 22, as shown in Fig. 3, or two
terminals 24 and 26 arranged opposite each other,
as in Fig. 4. All terminals are recessed in the
housing to prevent rotation.

When the arrangement of Fig. 2 is used, the
circuit will be broken at both terminals, thereby
providing an air gap equal to twice the switch
opening. In Fig. 3 the arrangement provides for
dividing the circuit through the use of the com-~
mon terminal 22 and the ferminals 18 and 20
leading to two different circuits. In Fig. 4 the
circuit is made and broken at a single point so
that the air gap is equal only to the movement
of the operating member.

¥Figs. 5 and 6 show the general nature of the
switch mechanism. A leaf spring 30, two dif-
ferent forms of which are shown in Figs. 8 and
11, is secured to the battom half 6 of the housing
by means of a rivet 32. This rivet in addition
fastens terminal 26 on the under side of the
‘housing. In the forms of Figs. 2 and 3 the ter-

. minal 26 is omitted. In general, leaf spring 30
is. in the form of a flat truncated cone with a
raised portion between its support 32 and the
central cut away area. The construction of leaf
spring 30 will be described in detail hereinafter.
In all forms, however, pressure on the raised area
34 will cause the contact end to snap upwardly to
the position shown in Fig. 6, once the critical
pressure has been reached, and all other parts of
the leaf spring substantially reverse themselves.

Pressure is brought to bear on area 34 by oper-
ating pin 0. Pin {0 is made of insulating ma-
terial, with its lower end engaging the elevated
area 34 of the leaf spring 30, as shown in Figs.
5 and 6. Leaf spring 30 may have any number
of contacts on its movable end. Ordinarily a
single contact 38, as shown in Figs. 4, 5, 6, 8 and
10, or two contacts 42 and 44, as shown in Figs.
2,3,7,11, 12 and 13, will be used.

In the single contact construction, movable
contact 38 is normally in engagement with fixed
contact 40, located in line with rivet 32. In the
two-contact construction movable contacts 42
and 44 shown in Fig. 11 are in engagement with
corresponding fixed contacts located thereunder
and indicated at 46 and 48 in Fig. 2 and at 50
and 52 in Fig. 3. The two-contact arrangement
is also shown in Fig. 7, which is a section on the
line T—1 of Fig. 2.

Contacts 46 and 48 in Fig. 2 are electrically
associated with terminals i4 and 16, contacts 50
and 52 are similarly connected with terminals 18
and 20 in Fig. 3, and contact 40 of Fig. 4 is con-
nected with terminal 24. When operating pin
10 is pressed downwardly against the elevated
area of the leaf spring as at 34 in Fig. 8, or at
56 in Fig. 11, a point will be reached where the
pressed-upon area will snap downwardly and the
contact end of the leaf spring will snap upwardly
substantially instantaneously. The circuit of
which the switch is a part is thereby broken very

.quickly and sparking is held at a minimum. It
will be observed that this arrangement results in
the contacts being maintained at an increasing
pressure until the instant that the circuit is

. broken. From an electrical standpoint this is

veéry desirable and the switch has been found to

© operate satisfactorily on 110-volt alternating
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current. In addition, precision of operation is
present, as the position of pin 18 at thz moment
contact is broken is identical on repeated opera-
tions of the switch. )

“When the outer end of leaf spring 30, held at
its other end by the single centrally located rivet
32, has snapped upwardly, it will assume the posi- -
tion shown in Fig. 6 with the circuit broken.
Upward movement is limited by the stop 58. In
this open position, the leaf spring will not be
stable, and will remain there only so long as pres-
sure on operating pin 10 is exerted. As soon as
the pressure on pin 190 is released, leaf spring 30
will snap downwardly to the position shown in
Fig. 5, thereby reclosing the eircuit.

The switch mechanism may also be arranged
to provide a normally open switch instead of the
normally closed switch heretofore described.
One method of providing a normally open switch
is to incorporate in the upper half 4 of the housing
the fixed contacts 40, 46, 48, 50 and 52. In such
cases, the contacts on the leaf spring would be
placed on the upper side. As the stable position
of the leaf spring is downward, as shown in Fig.
5, the switch would thus be normally open.
Pressure on pin {0 would result in leaf spring 30

‘snapping upwardly, as shown in Fig. 6, thereby

closing the contacts. 8o long as pin 18 is held
down, the contacts remain closed, but as the leaf
spring is unstable in this position, release of pin
10 will cause reopening of the circuit as the leaf
spring snaps downwardly. In this arrangement,
the direction of the pressure of pin 10 is op-
posite to the direction of movement of the free
end. .

Another arrangement of a normally open
switch incorporating the present invention is -
shown in Figs. 14, 15 and 16. In this construec-
tion leaf spring 30 is anchored in the housing so
that in its stable position the contact end is up-
ward. Area 34 is in downward position while the
side legs 66 and 68 are sprung upwardly.

Contact 38 is on the under side of the leaf

spring, and fixed contact 40 is in the same posi-

tion as shown in Figs. 5 and 6. In this construc-
tion, it is contemplated that the switch when
closed will have the leaf spring in unstable posi-
tion, so that reopening will take place as soon as
the pressure on the operating pin is released.

The operating pin 76 has dual engaging mem-
bers, 18 and 80. Thus, instead of engaginz leaf
spring 30 at a single point along the axis, pin 76
engages it at two laterally spaced points 82 and
84 near the bases of the legs 66 and 68. When
downward pressure is exerted against the sides of
ieaf spring 30 by members 78.and 80, the center
area 34 will snap upwardly as the side legs 66
and 68 spring downwardly. The cross-sectional
upward curvature of the blade shown in Fig. 15
with the switch open reverses itself to a down-
ward curvature with the switch closed, as shown
in Fig. 16, 'The pressure on pin 76, causing clos-
ure of the switch, is in the direction of movement
of the contact end. Thus it is evident that the
greater the force applied to pin 16, the greater
the pressure between contacts 38 and 40. If is
unnecessary and undesirakle to provide a stop
above the movable end of leaf spring 30, as the
greater the upward movement of the free end,
the farther apart the contacts will be, Pin 716
is held against rotation by the crosswise guide 11.

The particular longitudinal location of pin
76 is not critical. The operating characteristics
of the leaf spring make it possible to locate pin

-
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5
78 wherever necessary to meet particular require-
ments of movement and pressure.

The closer pressure members 78 and 88 are to

the mounting end of the blade, the faster the
switch action will be, the less the vertical move-
ment of pin 16, and the greater the operating
force. As the pressure members 18 and 88 are
moved toward the contact end of spring blade
38, the switch action will be slower, more travel
of the operating pin will be necessary, and the
operating force will be lessened.

The provision of a normally open switch by
reversing the contacts shown in Figs. 5 and 6,
or by reversing the leaf spring and adding means
for pressing on the sides of the leaf spring as
shown in Figs. 14, 15 and 16, requires no modi-
fication of the leaf spring or blade, and the
character of the action is substantially identical,
whether the operating force be applied at a
single point on the longitudinal axis or at op-
positely disposed points on the legs.

‘The leaf spring or blade which constitutes the
operating mechanism of the switch is preferably
made from a thin sheet of beryllium copper.
‘The blade is relatively wide in comparison to its
length, when viewed in the light of leaf springs
on snap action switches of the prior art. As
shown in Figs. 8 and 11, the center portion is
cut away in what might be termed a keyhole
formation. This produces short acutely tapered
legs 88 and 68 and a relatively narrow end cross
bar. 62, both of which features are essential to
. proper snap action in s stubby blade of the type
disclosed. For the purpose of definition, the
cross-bar 62 may be considered that portion ex-
tending the width of plate which carries the con-
tacts and which connects with the ends of the
tapered legs. The spring is deformed to & gen-
erally flat truncated cone shape with the area
just below the hottom of the keyhole opening
raised. The raised areas are indicated at 38 in
Fig. 8 and 5§ in Fig. 11. Various methods of
shaping the leaf spring may be used. To produce
the construction of Figs. 8, 9 and 10 the spring
may be placed between suitable dies which will
distort the metal to the degree desired. In Figs.
11, 12 and 13 the distortion has been accom-
plished by arching the midsection of the end
cross bar 62, as indicated at 64. This causes the
legs €6 and 68 to be drawn together slightly at
one end, thereby buckling the metal to raise the
ares at 88. -

-After the leaf spring or blade has been de-
formed in either of the two manners above de-
scribed, the spring will present a raised area
immediately next to the cut-away area along the
longitudinal axis, as indicated at 34 in Pig. 8
and at 5§ in Fig. 11. These areas are the pre-
ferred areas against which pressure may be
brought to cause the switch to operate. The con-
struction, however, presenis a band extending
across the entire width of the blade, which band
tapers off in operating effectiveness toward either
end. Appropriate pressure brought to bear
against the band area of the blade will cause
actuation. :
. The exact configuration of the side portions

may be varied somewhat, but it has been found
by experiment that the disclosed construction
produces very satisfactory snap action. The
contacts 38 of Fig. 8 and 42 and 44 of Fig. 11 are
=:ade independently of the leaf spring and then
securely affixed to the spring by riveting in the
usual manner. :

The extent to which the leaf spring is de- 78
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formed, as shown in Figs. 8, 9 and 10, or the
extent to which the legs §§ and 68 are drawn
together by the deformation of the cross bar
62, as shown in Figs. 11, 12 and 13, determines
the amount of force that must be applied by the
operating pin (0 at 34 or 56 to cause the mov-
able end of the leaf spring to snap away from-
its normal position. In some switches it will be
preferable to have the leaf spring operate under a
light force, in which case the deformation will not
be as great as in the case where more force on the
operating pin is desired.

The flal cone formation produced either by
pressing the spring in dies or by drawing the
legs together by deformation of the cross bar at
the end, both as heretofore described, results in
the leaf spring being curved downwardly trans-
versely at both ends. This curvature is plainly
shown in Fig. 7. When pressure is applied to
the areas 34 or §6, indicated in Fig. 8 or 11, to
such an extent that the free end of the spring
is caused to snap upwardly to break the circuit,
the curvature of the free end then reverses it-
self, as shown by the dotted line position in Fig.
7. This characteristic is advantageous because
it results in a greater movement of contacts 44
end 42 away from fixed contacts 46 and 48 than
would otherwise be the case. Thus the switch
may be used in circuits of higher voltage with-
out sparking.

When the leaf spring 30 is deformed, as in
Pigs. 8 and 11, to create raised areas at 34 and
§86, respectively, the legs 66 and 68 will slope lat-
erally in a downward direction, that is, the in-
terior edges of the legs will be higher than the
outside edges. This condition is illustrated in
Figs. 9, 10, 12 and 13. The tapering formation
of legs 66 and 68 assists in providing excellent
snap action of the contact end of leaf spring
38 when the necessary force has been applied at
the raised areas immediately below the cut away
area. The legs 66 and 68, in addition to sloping

‘laterally downward, are also curved downwardly

along the longitudinal edges, as indicated at §9
in Fig. 9. )

The lIower end of the central opening is prefer-
ably curved, as shown, as this minimizes the pos-
sibility of splitting of the leaf spring after long
repeated use. The holes 10 and 712 shown in Figs.
8 and 11 are provided to permit insertion of the
rivet which secures the fixed end of the leaf
spring to the housing. The rivet head, while
holding the end of leaf spring 38 substantially
flat over a small area, nevertheless does not lower
raised areas 34 and §§ appreciably, nor does it
interfere with proper snap action.

The leaf spring construction heretofore de-
scribed is secured to the housing at one end along
its center line, as has heretofore been pointed out.
It is due to this center line anchorage that the
particularly desirable snap action is obtained.
By this arrangement, all four corners and the
sides and ends are free to spring to their new re-
versed positions with a minimum of restraining
influence from the support. Thus, the new cone
Tormation which the blade assumes after snap-
ping to the new open or closed position, as the
case may be, is a substantial reversal of its initial
shape. The center line anchorage gives greater
Ifreedom of action and more responsiveness in
this type of construction than has been known
heretofore. It should be pointed out that this
is true even though the toed-in character of the
legs, shown in Fig. 11, is brought about by a de-
formation of cross bar §2. Reversal of the curva-
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ture of cross bar 62 takes place even though the
center area at 64 has been arched upwardly.
Area 64 will bend in the opposite direction to the
extent necessary as freely as if the cross bar 62
were undeformed.

‘The snap action characteristics created by the
truncated cone formation are such that the
stresses on the metal as the blade snaps from one
position to the other are limited in degree. Thus,
there is excellent resistance to fatigue and the
- switch will have adequate life in the uses to which
it will be put.

In the construction of the spring blade showri
in Fig. 8 it will be noted that the originally flat
blade has been deformed by a suitable die to
bring it into a permanently deformed shape
which has heretofore been described as a very
flat truncated cone. This can be seen from an
observation of Figs. 9 and 10. In this form the
metal of the blade surrounding the slot and par-
ticularly the metal surrounding the narrow end

of the slot has been stretched beyond its elastic .

limit, thereby being permanently deformed so
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that it cannot return to flat condition. Such .

snap action that occurs in use, however, does not
cause the elastic limit to be exceeded thereafter,
and hence the blade has a very long life. The
extent of the compression of the material sur-
rounding the opening in the blade and the cor-
responding stretching of the material on the pe-
riphery as snap action occurs is well within the
elastic lmit.

The opening or slot in the blade that runs the
length of the short stubby legs is entirely unob-
structed, and the inner tapered edges of legs 66
and 68 are free to shift from an up to a down
position as blade reversal takes places.

The blade being relatively wide with respect

to its length causes the legs to be short and
stubby. This feature gives to the switch its most
desirable characteristics. ‘The short, stubby con-
struction of the legs gives very high resistance to
any chattering of the contacts under the most
rigorous vibration. This is because the contach
force exerted by the short, stubby legs is inher-
ently greater than that of blades of what might
be considered normal proportions according to
. the prior art. In addition to resistance to vibra-
tion, switches using this stubby blade construc-
tion have less tendency to bounce on closure,
which adds considerably to the life of the switch.
For the purpose of defining what is meant by a
leaf spring relatively wide in respect to its length,
it is stated that any leaf spring in which the
effective length is not more than twice the effec-
tive width will be such a leaf spring blade as to be
within the scope of this invention.
. ‘The ‘ease with which the deformation of the
leaf spring may be varied to meet different oper-
ating conditions makes this switch adaptable for
use in many different types of installations. The
resulting performance in all cases, however, is
substantially the same, namely, that the con-
tacts are urged against each other with full pres-
sure until the instant of separation, at which
time the breaking of the circuit is substantially
instantaneous.

When reference is made to the switch housing,
it is contemplated that this includes any type or
form of structure in or on which the operative
parts of the switch are mounted. It is not in-
tended to limit the housing to a closed type, such
as is shown in the drawings. The housing may
be such as to expose the mechanism to view, so
that operating conditions may be observed. The
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housing must, of .ourse, hold the parts firmly in
their proper relation.

While preferred forms of the invention have
been disclosed and described, it is to be under-
stood that the invention is not to be limited
thereby, but only by the appended claims.

I claim:

1. An electrical switch comprising a housing, a
leaf spring within said housing and rigidly sup-
ported thereon at one end at a position located
on the longitudinal axis of said leaf spring, the
other end of said leaf spring movable within said
housing, said leaf spring formed of a thin sheet
of metal relatively wide in respect to its length
with part of its center area cut away to provide
a single unobstructed slot along the sides of
which are stubby side legs of non-uniform width
and a relatively narrow flexible continuous cross-
bar at the movable end connecting said legs, said
cross-bar unsupported and free to flex on revers-
ing movement of said leaf spring, a contact on
said cross-bar, the supported end of said leaf
spring being of substant.ally the same width as
the contact carrying cross-bar and the side edges
of said leaf spring extending substantially at
full width in the direction of the support to
present unsupported corner areas which extend
laterady from said support and which are free
to flex up and down in cooperative movement
with other parts of the leaf spring, a contact
affixed to said housing adapted to be engaged by
the contact on said cross-bar, said leaf spring
permanently deformed in the general shape of
a very flat cone, means movable through said
housing for applying pressure to said leaf spring
adjacent said support whereby when sufficient
pressure is applied, the movable end of said leaf
spring will snap away from its normal position
and the cone formation will freely and instantly
partially reverse itself with the cross-bar and
the supported end flexing in the reversed direc-
tion from normal, means limiting the movement
of the movable end of said leaf spring so that it
cannot reach a second position of stability where-
by when the pressure against said leaf spring is
reduced sufficiently said leaf spring will snap
back to its original stable cone formation.

2. An electrical switch comprising a housing,
a leaf spring within said housing and rigidly sup-
ported thereon at one end at a position located
on the longitudinal axis of said leaf spring, the

.other end of said leaf spring movable within said

housing, said leaf spring formed of a thin sheet
of metal relatively wide in respect to its length
with part of its center area cut away to provide
a single unobstructed slot along the sides of which
are stubby side legs of non-uniform width and
a relatively narrow flexible continuous cross-bar
at the movable end connecting said legs, said
cross-bar unsupported and free to flex on revers-
ing movement of said leaf spring, a contact on
said cross-bar, the supported end of said leaf
spring being of substantially the same width as
the contact carrying cross-bar and the side edges
of said leaf spring extending substantially at full
width in the direction of the support to present

.unsupported corner areas which extend laterally

from said support and which are free to flex up
and down in cooperative movement with other
parts of the leaf spring, a contact affixed to said
housing adapted to be engaged by the contact
on said cross-bar, said leaf spring permanently
deformed to present a raised area between the
fixed support and the cut away area, means for
applying pressure to said leaf spring at the raised
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area on the longitudinal axis whereby when suffi-
cient pressure is applied to said area the movable
cnd of said leaf spring will snap away from its
‘normal position, and means attached to said hous-
ing to limit movement of the movable end of said
leaf spring away from ifs normal position so that
said leaf spring cannot reach a second position
‘of stability whereby when pressure against said
area is reduced sufficiently, said movable end of
said leaf spring will snap back to normal position.

3. An electrical switch comprising a housing, a
leaf spring within said housing and rigidly sup-
ported thereon at one end at a position located
on the longitudinal axis of said leaf spring, the
other end of said leaf spring movable within said
housing, said leaf spring formed of a thin sheet
of metal relatively wide in respect to its length
with part of its- center area cut away to provide
a single unobstructed slot along the sides of which
are stubby side legs of non-uniform width and a
relatively narrow flexible continuous cross-bar at

the movable end connecting said legs, said cross- .

bar unsupported and free to flex on reversing
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movement of said leaf spring, a contact on said

cross-bar, the supported end of said leaf spring
being of substantially the same width as the con-
taet carrying cross-bar and the side edges of said
leaf spring extending substantially at full width
in the direction of the support to present unsup-
ported corner areas which extend laterally from
sald support and which are free to flex up and
down in cooperative movement with other parts
of the leaf spring, a contact affixed to said hous-
ing adapted to be engaged by the contact on said
cross-bar, said leaf spring permanently deformed
to provide a raised critical areg between the fixed
support of said leaf spring and the cut away area,
said legs sloping laterally downwardly from their
interior edges, means movable through said hous-
ing for applying a downward force to said raised
area whereby when sufficient force is applied said
raised area will snap downwardly and the legs
and movable end of said leaf spring will snap up-
wardly to open or close said contacts, and means
within said housing for limiting the movement of
the movable end of said leaf spring to prevent said
leaf spring from reaching another position of
stability whereby said movable end of said leaf
spring will return to its normal position upon re-
lease of the pressure applied to said raised area.
4. An electrical switch comprising a housing, a
leaf spring within said housing and rigidly sup-
ported thereon at one end at a position located
on the longitudinal axis of said leaf spring, the
other end of said leaf spring movable within said
housing, said leaf spring formed of a thin sheet
of metal relatively wide in respect to its length
with part of its center area cut away to provide
a single unobstructed slot along the sides of which
are stubby side legs of non-uniform width, a rela-
tively narrow flexible continuous cross-bar at the
movable end connecting said legs, said cross-bar
unsupported and free to flex on reversing move-
ment of said leaf spring, a contact on said cross-

26
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formed to be in the general shape of a very flat
truncated cone, pressure applying means oper-
able through said housing, the apex of said cone
facing away from said pressure applying means,
said pressure applying means adapted to apply
pressure to said leaf spring at two opposite sym-
metrically disposed areas at the bases of said
legs whereby when sufficient pressure is applied
simultaneously to said areas the movable end of
said leaf spring will snap away from its normal
open position and the truncated cone formation
will partially reverse itself to cause engagement
of said contacts, said fixed contact acting as a
stop to limit the movement of the movable end
of said leaf spring at a position of instability so
that when said pressure against said leaf spring
is sufficiently reduced said movable end of said
leaf spring will snap back to open.position as the -
truncated cone formation reverts to g stable con-
dition.

5. An electrical switch comprising a housing,
& leaf spring within sald housing and rigidly
supported thereon at one end at a position lo-
cated on the longitudinal axis of said spring, the
end portion of said leaf spring laterally adjacent
the position at which it is secured on the longi-
tudinal axis extending laterally to an extent sub-

- stantially equal to the width of the blade to
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present corner areas which are unsupported and
free to flex up or down in cooperative movement
with the other parts of the leaf spring, the other
end of said leaf spring movable within said hous-
ing, said leaf spring formed of a thin sheet of
metal cut away in part of its center area to pro-
vide a single unobstructed slot along the sides
of which are side legs and a relatively narrow
flexible cross-bar at the movable end connect-
ing said legs, a contact affixed to said housing
and a corresponding contact on said cross-bar
adapted to make and break the support with said
fixed contact, said leaf spring permanently de-
formed in the general shape of a very flat cone
and having a sensitive area close to said support
and means for applying pressure to said sensitive
area whereby sald leaf spring will be caused
partially to reverse itself to change the relation-
ship of said fixed and movable contacts, the
direction of movement of said pressure applying
means being opposite that of the resulting move-
ment of the free end of said leaf spring.

6. A leaf spring for use in a switch comprising
a thin sheet of metal relatively wide in respect
to its length, said sheet cut away in its central
area to provide a single unobstructed slot with
a flexible cross-bar extending across one end
thereof, legs connected by sald cross-bar extend-
ing away therefrom along the sides of said sheet
of gradually increasing width, that portion of the
sheet beyond said legs and cut-way area being
continuous from side to side and of substantially
the same width as the cross-bar and extending
to a position substantially beyond said cut-away
area, an aperture through said sheet on the
longitudinal axis at a position where there will

bar, the supported end of said leaf spring being 68 be corner areas on both sides of said aperture,

of substantially the same width as the contact
carrying cross-bar and the side edges of said leaf
spring extending at substantially full width suffi-
ciently in the direction of the support to present

said sheet being permanently deformed in the
general shape of a very flat truncated cone
whereby there will be a raised area between said
cut-away area and said aperture and midway

unsupported corner areas which extend laterally 70 of said sides, said spring capable of substantially

from said support and which are free to flex up
and down in cooperative movement with other
parts of the leaf spring, a contact affixed to said
housing adapted to be engaged by the contact on

instantaneous complete reversal of its cone form
by the application of sufficient pressure to critical -
areas with corresponding bending of said cross-
bar and said corner areas.

said cross-bar, said leaf spring permanently de- 78 7.°A leaf spring for use in a switch, said leaf
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spring formed from a thin sheet of metal rela-
tively wide in respect to its length, said sheet
being cut away at its interior so as to provide a
single unobstructed tapering slot to form a rela-
tively narrow flexible cross-bar extending trans-
versely at one end of sald sheet, said leaf spring

being of substantially uniform width over its.

entire length with the sides of one end com-
mencing adjacent the end of said slot and the
other ends of said sides terminating a substan-
tial distance beyond the other end of said slot,
an aperture through said leaf spring located on
the longitudinal axis, said aperture so positioned
‘as to be spaced from the end of said slot and
to have corner areas on both sides thereof,-said

sheet permanently deformed in the shape of a.

very flat truncated cone whereby upon suitable
‘pressure being applied to sensitive areas of said
sheet said cross-bar, tapered legs, and corner

10

16

12 .
areas will flex in reversed direction Irom normal
to cause substantially instantaneous reversal of

the cone formation. :
EARLE R. ROSWELL.
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