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ABSTRACT OF THE DISCLOSURE

The invention relates to a tamper-proof key-operated
electric switch of the AC type. The switch has a concealed
operating member which is rockable about an axis be-
tween circuit-make and circuit-break extreme positions
thereof. The operating member has a slot formed therein
which is accessible in said extreme positions, for insertion
of the end section of an operating key therein. Baffles
carried by a lock block access to the switch mechanism
in intermediate positions.of the operating member. The
baffles which define a U-shaped passageway, also block
the insertion of an operating key in the key slot in inter-
mediate positions of the operating member, and prevent
angular movement of the operating member between its
extreme positions by means of an operating key which
is not of the proper configuration. The key for operating
the switch of the present invention has a U-shaped turn
which provides opening through which the baffles pass
in angular movement of the operating member and the
inserted key between said extreme positions.

The present invention relates to a tamper-proof key-
operated electric switch and it relates, more particularly,
to a tamper-proof operating mechanism for use with an
electric switch of the AC type.

An object of the present invention is to provide a new
and improved tamper-proof switch of the type described,
adapted to be operated by a specially designed key and
constructed to prevent unauthorized operation by such
devices as nails, wires, screw drivers, knives and the like.

Another object of the invention is to provide a tamper-
proof operating mechanism for an electric switch which
may be effectively employed with a switch mechanism of
the AC or quiet type. Such a switch mechanism requires
considerably less force to move the switch mechanism be-
tween their “on” and “off” positions than in the case of
the usual “snap” action switch mechanism and hence,
additional precautions must be taken to prevent un-
authorized operation of the switch.

In accordance with the present invention, the objectives
described are accomplished by providing a tortuous or ir-
regularly shaped passageway through which an operating
key must pass in the movement of an operating member
between “extreme” or “on” and “off” positions thereof
with access to the operating member being blocked ex-
cept at the “on” and off” positions thereof.

These and other objects and advantages of the inven-
tion will be better understood from the following de-
scription and the accompanying drawings, in which:

FIG. 1 is a perspective view of a tamper-proof switch
embodying the present invention and shown in conjunc-
tion with a key for operating the switch;

FIG. 2 is a longitudinal section of the switch taken
approximately along the lines 2—2 of FIG. 1 and FIG.
3 and showing the switch in circuit-break position and
without the key;

FIG. 3 is a longitudinal section of the switch taken
along the lines 3—3 of FIG. 2;
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FIG. 4 is a perspective of the cover of the housing for
the switch;

FIG. 5 is a longitudinal section of the switch in circuit-
break position taken along lines 5—5 of FIG. 3 and
shown with an end of the key inserted in the operating
lever;

FIG. 6 is a longitudinal section of the switch corre-
sponding to FIG. 5, but with the operating lever at its
other extreme or circuit-make position;

FIG. 7 is a transverse section of the switch taken on
lines 7—7 of FIG. 5;

FIG. 8 is a transverse section of the switch taken on
lines 8—8 of FIG. 3;

FIG. 9 is a perspective view of the dome for the switch
shown in FIG. 1 with certain parts broken away to reveal
the internal structure of said lock; and

FIG. 10 is a perspective view of the operating lever for
the switch shown in FIG, 1.

Generally speaking, the switch illustrated is a “two-way”
switch of the AC or quiet type where a movable contact
is moved into and out of engagement with an opposing
contact by means of a cam carried on an angularly mov-
able operating lever. Examples of this type of switch are
shown and described in U.S. Patent No. 2,725,438 of Nov.
29, 1955, and U.S. Patent No. 3,030,479 of Apr. 17,
1962,

It will be understood that the present invention may be
employed with a “three-way” switch or with a “snap”
action type of switch if desired.

Referring now to the drawings in detail, there is a
switch 10A of the AC or quiet type which comprises a
hollow body or base 10 and a cover 11, both made of in-
sulating material and secured together by rivets 12 to
form a housing for the switch mechanism. The switch
mechanism comprises a terminal plate 13 secured to a
side wall of the back at one end thereof and having a
terminal screw 14 and a fixed contact 15 attached there-
to. A second terminal plate 16 is secured to the side wall
of the base at the opposite end thereof and has a terminal
screw 17. A resiliently flexible brush or contact-engaging
arm 18 is attached to the second plate and carries a con-
tact 20 at its movable end which is positioned in op-
posing relation to the fixed contact 15 and is movable info
and out of engagement therewith, The flexible arm 18 is
biased so that its resilience will maintain the movable
contact in circuit-making engagement with the fixed con-
tact 15, as shown in FIG. 6.

For movement of the flexible arm 18 out of circuit-
making position, there is provided an angularly movable
operating lever 25 having trunnions 26 which are jour-
nalled in bearings 27 formed in complementary portions
by the side walls of the housing base 10 and cover 11.
This permits the operating lever 25 to be rocked about
a fixed axis in operation of the switch. A cam 28 carried
by the operating lever 25 and extending downwardly
therefrom engages the flexible contact arm 18. In one
angular position of the lever 25, as shown in FIG. 5, the
cam 28 forces the resilient contact arm 18 downwardly
and separates the contact 20 at the end thereof from
engagement with the fixed contact 15, In the other extreme
angular position of the lever 25, as shown in FIG. 6,
the movable end of the resilient arm 18 is permitted to
rise and bring the movable contact 20 into engagement
with the fixed contact 15.

The operating lever 25 is biased towards its extreme
angular (“on” and “off”) positions by a compression
spring 39, supported at one end on a centrally located
anchor post 31 extending upwardly from the bottom wall
of the housing base. A retaining cup 32 at the other or
free end of the spring receives the end of a cone shaped
projection 33 extending downwardly from the center of
the operating lever 25. Angular movement of the lever
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25 about its axis causes the compression spring 30 to
swing about the anchor post 31, and to exert a biasing
force against the cone-shaped extension 33 carried by
the lever, which urges the lever to one or the other of
its extreme positions. Wings 36 on the toggle lever 25
engage either of two rubber pads 37 supported on the
bottom wall of the housing base 10 in the extreme posi-
tions of the operating lever 25. The rubber pads 37
serve as stop members and as bumpers to quiet the action
of the switch mechanism.

As noted, the switch construction so far described is
of the alternating current type and does not form part
of the present invention.

A protective or locking device comprising a dome 40
is provided to protect the switch mechanism described
against unauthorized operation or tampering. The lock-
ing device is constructed to receive a special key for
moving the operating lever selectively into its extreme
or circuit-make or break positions. The dome may be
made of metal, and has a flanged base 41 retained in
a recess 42 of corresponding contour in the outer face
of the housing cover. A second recess 43 surrounds the
recess of the dome flange 41 and receives the inter-
mediate section 44 of a mounting strap 45 which is
secured to the base 10 and cover 11 by means of the
end rivets 12 and has an aperture 46 through which the
dome 40 extends. Portions of the strap which overlie
the flange 41 of the dome, retain the dome in position
on the cover.

The dome 40 is open at its base for communication
with the operating lever 25 through an opening 47 in
the cover 11 and has a keyway 48 formed therein. The
keyway 48 which extends lengthwise is arcuate and has
end walls 50 in planes radial with respect to the axis
of the operating lever 25 and opposed parallel side walls
51 and 52. At the outer or upper end of one side wall
51 and extending therefrom towards the other side wall
52 is an arcuate baffle 53, concentric with the axis of the
operating lever 25. This baffle 53 is spaced from the oppos-
ing side wall 52 and from the end walls 50 of the dome 40
to define a U-shaped opening 54 in the outer arcuate
face of the dome. This key-opening 54 has a medial
section 55 and end sections 56.

Extending from the side wall 52 of the dome 40 to
the opposite side wall 51 and radially spaced inwardly
from or beneath the outer baffle 53 is a second arcuate
baffle 57, concentric with the axis of the operating lever
25. The outer edge of the second baffle 57 is spaced
from the side wall 51 and its ends are also spaced from
the end walls 50 of the dome 40, By this arrangement,
the baffles 53 and 57 are staggered at different radial
levels, thus interrupting the continuity of the keyway
48 along its radial depth in the region of said baffles,
and also along its arcuate length in said region. The
baffles 53 and 57 thus form a rectangular U-shaped turn
60 in the keyway 48 along its depth and a key 61 having
a corresponding rectangularly U-shaped offset 62 can
be moved angularly between the ends of said passageway.

The outer edge of the upper baffle 53 extends over
the outer edge of the inner baffle 57 to cover entirely
any gap or opening between the overlapping portions
of the baffles, thus preventing the insertion of a straight
instrument such as a nail, wire or knife from the out-
side of said dome into the switch mechanism.

The ends of the baffles 53 and 57 are spaced from the
end walls 50 of the dome 40 to provide key-entrance
openings 63 which extend radially to the operating lever
25 and permit the insertion of the key therethrough.

The operating lever 25 is provided with a slot 64
of small cross-sectional area, extending radially with re-
spect to the axis of said lever and located so that said
slot will be in radial alignment with one of the key en-
trance openings 63 in either of the extreme angular cir-
cuit-breaking positions of the operating lever. The lever
slot 64 forms with either key entrance opening 63, when
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in radial registry therewith, an uninterrupted radial
keyhole section for the insertion of the key 61 through
said keyhole section and into said lever slot, and is small
enough to receive snugly therein the end section 65 of
the key when said key is so inserted.

The key 61 is made of flat metal stock and comprises
a handle section 66, the offset section 62 having the
U-turn conformation to circumvent the baffles 53 and
57 as the lever 25 is moved angularly by the key be-
tween its extreme positions, and the end section 65 for
insertion into the slot 64 in the operating lever 25. The
edges 67 and 68 of the key 61 flanking the offset section
62 of the key on the one side thereof are in alignment
with each other and are parallel to the edge 70 on the
base of said offset section on the other side of the key,
and the distance between the opposite sides of the key
in these regions is just slightly less than the distance
between the opposed side walls 51 and 52 of the key-
way 48 at the end sections 63 of said keyway, to permit
easy entry of the key into said key sections.

As has been noted, the switch described is of the AC
type, and therefore the force required to operate this
switch is much less than that required to operate a snap
action type switch. Such a switch is easier to tamper with
because of its greater ease of operation. The staggered
baffles 53 and 57 at different levels of the dome as
described above effectively prevent the swinging of a key
along the keyway 48 between extreme positions, unless
the key has the proper configuration enabling it to skirt
around said baffles. A straight elongated element such as
a nail, wire or knife, inserted through the small cross-
sectional area of the lever slot 64 in the operating lever
25 in one extreme position thereof, will be blocked by the
baffles 53 and 57 in any attempt to rotate the lever by
such an instrument to its other extreme position.

The staggered baffles 53 and 57 also shield the switch
mechanism and prevent engagement of such mechanism
by any instrument other than a key specially designed
as described. The operating lever 25 has a sectorial flange
73 containing the radial key slot therein centrally be-
tween the radial sides thereof and having a radius large
enough to space said flange from the inner surfaces 74 of
the end walls of the dome 40 by gaps 75 having a depth
small enough-to prevent the unpermitted insertion of a
foreign tool into said gaps in directions to push the tog-
gle lever about its axis.

What is claimed:

1. A tamper-proof key-operated electric switch com-
prising a switch mechanism operable into circuit-make
and circuitdbreak positions and including a lever rock-
able about an axis between stop position for operating
said switch mechanism into either of said circuit-con-
trolling positions when said lever reaches the correspond-
ing stop position, said lever having means for receiving
a turning key by which said lever can be rotatoed about
said axis between said stop positions, a key lock for said
switch mechanism protectively shielding said lever and
defining a key slot with opposite end sections in position
opposite said key receiving means when said lever is in
a corresponding stop position to permit the lever in said
corresponding stop position to receive a turning key in-
serted in the corresponding end section of said key slot,
said key lock comprising baffle means in said key siot
between said end sections of the key slot for shielding
said lever and for normally blocking passage of a key
along said key slot and between said end sections, said
baffle means defining a U-shaped turn in said key slot
along its radial depth relative to the axis of said lever,
and a key to operate said switch mechanism, said key
having a U-shaped portion aligned with said U-shaped
turn and defining openings through which said baffle
means can pass in movement of the key through said
key slot in operation of the switch.

2. A switch as described in claim 1, wherein said
key lock comprises a hollow structure having side walls
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and end walls defining said key slot, and said baffle
means comprises a first baffle extending from one side
wall toward the other side wall and being spaced from
said other side wall and from the end walls of said key
slot, and a second bafile extending from said other side
wall toward said one side wall and being spaced from
said one side wall and from the end walls of said key
slot, said second baffle being spaced radially inwardly
from said first baffle in relation to the axis of said lever,
said baffles defining a U-shaped turn in said key slot
along its radial depth, said key having a U-shaped turn
corresponding to the U-shaped turn in said key slot and
defining openings in the key which clear said baffle means
during passage of the key along said key slot.

3. A switch as described in claim 2, wherein said
baffles are arcuate in a direction extending between said
end sections of the key slot and are concentric with
respect to the axis of said lever.

4. A switch as described in claim 3, which includes a
housing for said switch mechanism having a cover, said
cover having an opening therein, said key lock being in
the form of a dome supported on said cover and extend-
ing over said opening, said key slot and said cover open-
ing conjointly affording access to said key receiving
means on the lever by said key at the stop positions of
the lever.

5. A switch as described in claim 1, which includes a
housing for said switch mechanism having a cover, said
cover having an opening therein, said key lock being
in the form of a dome, supported on said cover and ex-
tending over said .opening with side walls and end walls
thereon bounding said opening, said end walls having
inner surfaces facing said lever, said key slot and said
cover opening conjointly affording access to said key re-
ceiving means in the lever by said key at the stop posi-
tions of the lever, the part of said lever radially opposite
the region of said inner surfaces having a radius in rela-
tion to the axis of said lever large enough to space said
lever part radially inwardly from the inner surfaces of
said end walls of the dome by gaps having radial depths
small enough to prevent the insertion of a foreign tool
passing through said key slot into either of said gaps in
directions to urge said lever angularly about said axis.

6. A switch as described in claim 5, wherein said baffle
means comprise a first baffle extending from one side wall
of the key lock to the other side wall and being spaced
from said other side wall and from the end walls of said
key slot, and a second baffle extending from said other
side wall of the key lock to said one side wall and being
spaced from said one side wall and from the end walls
of said key slot, said second baffie being spaced radially
inwardly from said first baffle in relation to the axis of
said lever, said baffles defining a U-shaped turn in said
key slot along its radial depth, said key having a U-shaped
turn corresponding to the U-shaped turn in said key slot
to clear said baffle means during its passage along said
key slot.

7. In a tamper-proof key-operated electric switch, the
combination comprising a switch mechanism of the quiet
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AC type, said switch mechanism including an operating
{ever rockable about an axis between a first stop position
and a second stop position in operation of said switch
mechanism, said stop positions corresponding to “on” and
“off” positions of the switch mechanism, said operating
lever having a recess formed in an upwardly facing sur-
face thereof for reception of an operating key therein,
said key-receiving recess extending radially outwardly
from the axis of said lever, a dome-shaped key lock
mounted on said switch mechanism and extending over
the upwardly facing surface of the operating lever, said
key lock having spaced upstanding side walls defining a
key slot positioned in opposing relation to the upwardly
facing surface of the operating lever, said slot having
angularly disposed key-receiving passageways at opposite
ends thereof, one of said key-receiving passageways being
aligned with the key-receiving recess in the operating lever
in the first stop pesition thereof and the other of said
key-receiving passageways being aligned with the key-
receiving recess in the second stop position thereof, spaced
baffles of arcuate shape extending inwardly from opposite
sides of the key slot intermediate said key-receiving pas-
sageways, said baffles being disposed at different radial
distances from the axis of the operating lever with their
ends being in overlapping relation and defining a con-
volute passageway for accommodating a key of comple-
mentary shape in movement of the operating lever be-
tween the stop positions thereof.

8. In a tamper-proof key-operated electric switch, the
combination as defined in claim 7, wherein the inwardly
extending spaced baffles define a U-shaped passageway
extending between the key-receiving passageways of the
key slot, and the operating key is formed of flat stock
having a U-shaped intermediate portion defining open-
ings through which the spaced baffles pass in angular
movement of the key and the operating lever from one
stop position to the other stop position.

9. In a tamper-proof key-operated electric switch, the
combination as defined in claim 7, which includes an oper-
ating key dimensioned for insertion through the key-re-
ceiving passageways with a lower end thereof extending
into the key-receiving recess in the operating lever, said
key having a convolute intermediate portion of the com-
plementary shape to the convolute passageway in the key
slot, said intermediate portion of the key dsfining open-
ings aligned with the baffles forming the convolute pas-
sageway in the key slot when the lower end of the key is
seated in the key-receiving recess in the operating lever.
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