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The present invention relates to electrical switches, and
more particularly to a novel electrical on-off switch which,
upon being actuated, effects a progressive variation of elec-
trical impedance between its terminals prior to establish-
ment of an open or closed condition as desited. Such a
switch finds important application in high frequency,. high
voltage circuits-as employed for television, radar, and the
like.

Briefly, the switch of the present invention, considered
for example in the form of a single pole, single throw type,
comprises a pair of parallel elongated “contact” elements
each connected at one end to a respective switch terminal
and having the property of tapered electrical resistance
over its length. A movable “pole” element is provided for
selectively interconnecting the “contact” elements at cot-
responding points along the length of the latter, and a
novel manually controlled actuating mechanism is adapted

-to move the pole element over substantially the full length
of the contact upon each actuation of the switch.

It is an object of the present invention to provide a
novel electrical on-off switch adapted to produce, upon
actuation thereof, a transient variation of electrical resist-
ance in an associated electrical circuit.

It is another object of the invention to provide a novel
electrical on-off switch which incorporates resistance elé-
ments for tramsient insertion in an associated electrical
circuit upon each actuation of the switch.

It is another object of the invention to provide & novel
electrical on-off switch which is adapted automatically to
increase the electrical resistance of an associated circuit
prior to- opening the same.

It is another object of the invention to provide & novel
electrical on-off switch which is adapted automatically to
close an associated electrical circuit through a current
limiting resistance and, thereafter, to reduce the cutrent
limiting resistanee to-zero value.

It is. another object of the invention to provide a novel .

electrical on-off switch having a toggle mechanism: adapted

to maintain pressure contact between.a moving pole ele-

ment:-and & stationary resistance element. '
The foregoing, and additional, objects and: advantages
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will be apparent from the.following deseription of a. specific

embaodiment, of the invention: taken in. canjunction with:the
‘accompanying drawings,, in. which: :

Figure 1is a plan view of an electrical- switch conform-
ing;to the teachings.of the present invention;

Figure: 2. is. a. sectional view taken. generally along. the
line 2—2 of Figure 1,.a. fragmentary portien, however, be-
ing, shown in elevation; and.

Figure 3. is a sectional view taken.
line 3—3 of Figure 1.

Directing more. specific. attention. to - the- drawings
through reference to the numerals.applied thereto, asswitch
designated. by the numeral, 10. exemplifies.the-teachings of
‘the present. invention. The switch- 16 comprises: a: body
-section. 12 sirmounted by 4 barrel: section. 14:. THe:body

generally along the
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.section- 12. has: an- inner: cavity; 16: which: communicatés . .

.ciated eleétrical circuit:

.connected by an axle portion 54.

2

‘with a bore 18 in the barrel section 14, and a ‘toggle

‘mechanisin 'shown generally as 20 is movably ‘disposed

‘Within:thre cavity 16 and the bore 18 as will be more fully
explained hereinafter.

Referring to Figure 3, it will be noted that 'the body
section 12 comprises a plurality of laminations, -including
& center lamination 22, intermediate laminations 24, and
outer laminations 26. The laminations 22, 24 and 26 are
preferably of sheet material having the property of élec-
trical insulation. The center lamination 22 is formed as
¢learly illustrated in Figure 2. The intermediate lamina-
tions 24 have the same general configuration as the ‘center
lamination 22, except that the inside lower edge is formed
to the irregular shape also indicated in Figure 2. The
outer laminations 26 are rectangular in shape and are dis-
posed outside the laminations 24, as best indicatéd in
Figure 3. The stacked laminations, assembled as ‘here
deseribed, are retained in position by means of pitis 28 in-
serted through the upper portions thereof on either side
of the cavity 16 formed thereby, and the whole group of

. laminations is embraced by a casing 30 having parallél side

plates 32 in embracing relation with the stackéed lamina-
tions. Rivets 34 inserted clear through this assémbly are
peened over so as to maintain a solid block-liké ¢éon-
struction. )

The casing 30 includes an upper plate portion 36 having
a central aperture 38 into which the Iower end of the
barrel 14 is inserted and securéd by staking as indicated
at 40,

A pair of resistor elements 42 having a genetrally wedge-
like shape as best indicated in Figure 2 are disposéd one on
each side of the center lamination 22 atid défine, in part,
an arcuate floor for the cavity 16. At théir right hand
ends, as illustrated in Figure 2, the resistor eléfiients 42
are electrically connected to individual contdct élements
44, and each of the contact elements 44 is, in tirh, directly
connectéd to an individual terminal elemient 46. It will
be understood that, whereas one or more of thé ihtérime-
diate laminatioris 24 may be cut out to aécoriinodite the
contact elements 44 and the terminals 46; the cernter
lamination 22 constitiutes an insulating bartier betweéén

‘thése parallel sets of ¢onducting elements. It will furthér

be understood that each of the resistor elements 42 is of
ence with the proportion which is included in 4n dsso-
In othér words; the greater
proportion of the resistor elements 42 which is included
in an electrical circuit, the greater will be the electrical
resistance established in the circuit. ‘ N
A short circuiting roller 50 is formed of electrical ¢on-
ducting material and has parallel wheé] portions 52 intér-
As is clear from' fhe
drawing, the wheel portions 52 are adapted to éngage
respective resistor elements 42, as well as respective con-
tact elements 44. In addition, it will be obvicus that
unider cértain circomstances the roller 50 may be cdused
to traverse the arcuate length of the floor of the cavity 16
so as to'remiove the roller 50 completely from the éleménts

-42 and 44.

The toggle mechanism 20, which has for its piirposé the
aforementioned manipulation of the roller 50, comprisés
a‘handle 56 pivotally retained in the bore 18 of the barrel

"14 by a pivot pin 58, and a toggle arm 60 havirig a spring

62 disposed therearound and engaging the lower end of
the Handle 56. A-preferred shape of the handlé' 56 is
shown in' the drawing to include an upper knob porfich
64 for manual actuation of the switch 10, and a léWer
gererally spherical portion 66 which' is' cradléd: in the

qupper-end of the spring 62. ' Additionally; the lower efid

ofi the handle 56: is provided with-a slot 68 fof accoimi-

:riibdating:the upper end of the'toggle arm 60 . The toggle
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arm 60, itsclf, includes a stem portion 70 about.which
the spring 62 is disposed and a lower head portion 72
containing an arcuate notch 74 adapted to rest slidably
upon the axle portion 54 of the roller 50. ‘

A feature of the general arrangement of the illustrated
switch 10 resides in the relationship between the arcuate
floor of the cavity 16 and the position of the pivot pin.58
about which the handle 56 is adapted to pivot. Attention
is therefore directed to the fact that whereas the radial
center of the arcuate floor is positioned approximately
at the base of the barrel 14, the pivot pin 58 is positioned
well above this point in the barrel 14,

The barrel 14 is preferably threaded on the outside and
may be provided with conventional accessories such .as
the illustrated jam nut 76, escutcheon plate 78, lock wash-
er 80, and hex nut 82.

Operation

The illustration of Figure 2 of the drawing shows the
switch 10 in closed condition, inasmuch as the electrical
conducting roller 50 has its wheels 52 disposed in contact
with the contact elements 44 which are in turn electrically
connected with the terminal 46. Hence, these terminals
46 -are short circuited through the roller 50, and the
switch 10 adds no more than normal electrical switch
resistance in an electrical circuit.

If now it be assumed that the knob 64 of the handle. 56
is moved toward the left hand side of Figures 1 and 2, it
is clear that the angle formed between the handle 56 and
the toggle arm 60 will be made more obtuse, which will
result in the upper end of the stem portion 70 of the
toggle arm 60 being moved upwardly in the slot 68 in
the lower end of the handle 56 and also in the spring 62

- being compressed to a shorter length. The spherical end

66 of the handle will, however, remain cradled in the
upper end of the spring 62 until eventually the stem por-
tion 70 of the toggle arm 60 will be moved over to the
right hand side of the aforementioned radial center of
the arcuate floor of the cavity 16. As soon as this latter
condition is realized, the spring 62 will be exerting a
force against the axle porticn 54 of the roller 58, which
force will have a component which acts tangentially to
the left relative to the arcuate floor and the roller 50 will
begin to move to the left. Clearly, as the roller 50 moves
to the left the tangential component increases more and
-more and the roller 50 is moved to the opposite end of
the cavity 16. At the same time, the handle 56 and
the toggle arm 60 assume a stable position which is the
reverse of that illustrated in Figure 2.

In the aforementioned movement of the roller 50 from

the position shown in Figure 2 to the opposite end of the
arcuate floor, the initial separation of the wheels 50 from
the contact elements 44 will change the conducting prop-
erties of the switch 10 from a condition in which the
switch 10 offers negligible resistance in an electrical cir-
cuit to one in which only a small resistance is inserted
therein. In other words, even though the roller 50 no
longer directly short-circuits the contact elements 44, it
‘does short-circuit the resistor elements 42 at points very
near the right ends thereof so that only a small portion
of each of the resistor elements 42 is inserted in the elec-
trical circuit between the terminals 46. As the roller 50
traverses the arcuate floor, greater and greater propor-
tions of the resistor elements 42 are included in the circuit
and the electrical resistance therein is correspondingly in-
creased until, finally, the wheels 50 roll completely off
the left hand ends of the resistor elements 42 and rest
-upon the insulating laminations 24. Thus, the electrical
circuit is placed in open condition only after having its
electrical resistance first increased in a predetermined
pattern.

A return movement of the knob 64 to the right in Fig-
ure 2 will result in the toggle mechanism 20 being restored
to the illustrated position, and it will be obvious that initial
closure of the electrical circuit which incorporates the
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4
switch 10 will be with the full resistance of the resistor
elements 42 included therein, this added resistance being
gradually decreased until once more the terminals 46
are short-circuited by abutment of the roller 50 with the
contact elements 44.

Clearly, there has been disclosed a transient switch
which fulfills the objects and advantages sought therefor.

It is to be understood that the foregoing description and
the accompanying drawing are given by way of illustration
and example. It is further to be understood that changes
in the form of elements, the rearrangement thereof, or the
substitution therefor, which will be apparent to those
skilled in the art, is considered to be within the scope of
the invention, which is limited only by the claims which
follow.

What is claimed is:

1. A transient switch comprising, in combination, a
base, a pair of terminals mounted on the base and in-
sulated from each other, a pair of electrical conducting
elements mounted in the base, each of said elements having
an elongated continuous contact surface and being con-
nected at one end to a respective terminal, said elements
being parallel to each other and at least one of them
having substantial electrical resistance, and movable elec-
trical conducting means adapted for movement along said
continuous elongated contact surfaces and beyond the
free ends thereof, and means for selectively reciprocating
said electrical conducting means.

2. The combination of claim 1 plus individual contact
means connected to said terminals adjacent the connected
ends of said electrical conducting elements, said movable

electrical conducting means being simultaneously engage-
- able with said contact means and said electrical conduct-

ing elements.

3. The combination of claim 2 wherein said resistance
element provides infinitety variable resistance in corre-
spondence with the instantaneous position of said mova-
ble means on said contact surface, said variable resist-
ance being maximum when the movable means engages
the free end of said contact surface and being minimum
when the movable means is at the limit of its reciproca-
ble movement adjacent the connected end of said con-
tact surface.

4. In a transient switch, the combination of means
defining a chamber having an arcuate wall, a switch pole
disposed in said :chamber for movement along said ar-
cuate wall, a pivotally mounted actuating element having
an end portion disposed for reciprocable movement in a
radial plane of said arcuate wall, said end portion of the
actuating element being generally spherical and being pro-
vided with a slot formed parallel to the reciprocable
movement of the element, and means movably intercon-
necting said end portion and said switch pole, said latter
means including an elongated toggle arm having a flat
stem portion at one end slidably extended into said slot
and the other end abutted against said switch pole, and
a biasing spring mounted on said toggle arm and having
one end disposed against said spherical end portion of
the actuating element.

5. In a transient switch, the combination which in-
cludes a switch block provided with a switch chamber,
means including a pair of parallel electrical resistor ele-
ments defining an arcuate wall of said chamber, each of
said elements being connected at one end only to an in-
dividual electrical termina] and providing electrical resist-
ance which varies in accordance with the portion thereof
included in an electrical circuit, a switch pole disposed
for movement along the arcuate extent of said parallel
resistor elements and therebeyond, and means for selec-
tively moving said switch pole from one end of said

‘arcuate will to the other.

6. The combination of claim 5 wherein an individual

‘electrical contact is interposed between the connected end

of each resistor and its associated terminal, said contacts

:being engaged by said switch pole upon movement there-
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of from a position beyond the unconnected ends of the
resistors substantially to the connected ends of the same.

7. The combination of claim 6 wherein said resistors
have a tapered resistance characteristic.

8. A transient switch comprising, in combination, a
body provided with a switch chamber, said chamber hav-
ing at least one concave arcuate wall including a non-
conductive portion and a plurality of arcuate conductive
portions, individual conducting means including a ter-
minal connected to each of said arcuate conducting por-
tions, a conductive short circuiting element movably dis-
posed within said switch chamber for movement along
and beyond said arcuate conductive portions, 2 spring-
loaded toggle mechanism for moving the short-circuit-
ing element back and forth along the arcuate wall, said
toggle mechanism including an elongated handle mount-
ed for limited pivotal movement in said body, said lim-
ited pivotal movement being such as to define an angle
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less than the angle subtended by the concave arcuate
wall, an elongated arm having one end movably inter-
engaged with said handle and its other end engaged with
the short-circuiting element, and a spring interposed be-
tween said handle and said arm so as to bias the latter
away from the former and generally toward the arcuate
wall, the center of curvature of the arcuate wall being
located between the arcuate wall and the pivotal axis
of said handle.
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