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57 ABSTRACT 

A switch for electrically connecting a first terminal 
with a plurality of other terminals. A contact movable 
into and out of electrical engagement with a plurality 
of base contacts is employed. The movable contact 
may comprise physically parallel wires affixed to a 
flexible plate, as well as wires which radiate radially 
outwardly from a point. The physically parallel wires 
may be inclined to the base contacts or the base con 
tacts may be of different thicknesses to achieve 
sequential contacting of the base contacts by the 
movable contact. The base contacts may be any con 
venient shape, or in the form of concentric spirals or 
interspersed parallel segments or adjacent triangular 
shaped segments. 

15 Claims, 18 Drawing Figures 
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3,688,066 

SWITCH FORMS FOR CONNECTENG ONE 
TERMINAL TO A PLURALITY OF OTHER 

TERMINALS 

BACKGROUND AND BRIEF DESCRIPTION OF 
THE INVENTION 

This invention relates to electrical switches. More 
particularly, it relates to an electrical switch in which 
one terminal is connected to a plurality of other ter 
minals, i.e., a three or more terminal switching device. 
The invention is particularly applicable to the connec 
tion of plural sources to a load. 
The present invention involves switch forms that are 

derived from the switch shown in co-pending applica 
tion of Alexander M. Adelson and Jerome Swartz, Ser. 
No. 787,853, filed Dec. 30, 1968, for SWITCH, and as 
signed to the assignee of the present application now 
U.S. Pat. No. 3,602,677. , 
The connecting of plural sources to a load presents 

difficulties, inasmuch as simultaneous connecting of 
sources to load may be required in some instances, and 
sequential connection in other instances. In the present 
invention, different switching forms are utilized to 
achieve both simultaneous and sequential sources-load 
connections. The invention involves a flexible-contact 
element having a flexible portion and a contact-making 
portion. This element is adapted to be finger or touch 
actuated to provide for the necessary electrical connec 
tions between terminals. Different forms of contact 
making portions and base contacts are utilized to 
achieve simultaneous or sequential connection of ter 
minals. in some instances, the contact-making portion 
may comprise physically-parallel conductive segments, 
while in other instances this portion may comprise con 
ductive segments which radiate radially outwardly from 
a point. In some instances the base contacts are simply 
adjacent pieces of conductive material of any con 
venient shape, while certain shapes, such as concentric 
spirals, interspersed parallel segments and triangular 
shaped pieces of the same or different thicknesses, are 
employed. 

Accordingly, the present invention is directed to 
providing an improved switch, and particularly one 
which is suitable for connecting plural sources to a 
load. 
The invention will be more completely understood 

by reference to the following detailed description. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. is a plan view of a switch embodying the in 
vention; 
FIGS. 2 and 3 are sectional views, to an enlarged 

scale, of the switch of FIG. , taken along the sections 
2-2 and 3-3; 

FIGS. 4 and 5 are vertical and horizontal sections of 
another switch embodying the invention and including 
spiral concentric base contacts; 

FIGS. 6 to 8 are sectional views of still another 
switch embodying the invention, incorporating base 
contacts formed from spaced parallel and interspersed 
segments; 

FIG. 9 is a sectional view of a part of a switch similar 
to that of FIGS. 6 to 8, showing base contacts of dif 
ferent thicknesses to achieve sequential connection of 
sources to a load; 
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FIGS. 10 to 12 are sectional views of another form of 

switch incorporating base contacts that are formed 
from triangular-shaped segments; 

FIGS. 3 to 5 are sectional views of another form of 
switch embodying the invention, incorporating spiral 
concentric base contacts and a movable contact com 
posed of conductive segments radiating radially out 
wardly from a point; and 

FIGS. 16 to 18 are views of another switch embody 
ing the invention incorporating base contacts in a plane 
and a movable contact in an inclined plane to achieve 
sequential contacting of base contacts. 

DETAILED DESCRIPTION 
Referring to FIGS. 1 to 3, a switch 20 is shown made 

of a housing 22 typically of non-conductive plastic 
material. Positioned in the lower portion of the housing 
22 is a rigid base plate 24 which also may be of non 
conductive plastic material. Deposited upon the base 
plate 24 are a pair of base contacts 26 and 28 con 
nected respectively to output terminals 30 and 32. The 
base contacts 26 and 28 advantageously may be of 
copper or similar conductive material. A flexible-con 
tact element 34 comprising a flexible portion 34a typi 
cally formed from brass or other flexible material and a 
contact-making portion 34b, typically formed from plu 
ral electrically and physically-parallel conductive seg 
ments, (e.g., wires) is positioned within the housing 22. 
The flexible portion 34a is positioned on the underside 
of a disk36, and the disk and flexible portion are main 
tained in position between a pair of spacer rings 38 and 
40 (typically of non-conductive material). Electrical 
connection is made to the contact-making portion 34b 
by way of terminal 41, which is connected to the con 
tact-making portion through the flexible portion 34a, 
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which, in this instance, is also of conductive material. 
An energy director 42 is positioned over the disk 36 
and serves to direct an actuation force roughly in the 
central region of the disk 36 to aid in movement of the 
flexible-contact element 34 against the base contacts. 
26 and 28. Positioned over the ring 40 and energy 
director 42 is an actuation plate 44, which may be 
covered by an overlay 46 of non-conductive material, 
such as Mylar, for example. 
The switch just described is virtually identical to the 

switch shown and described in U.S. Pat. No. 3,602,677, 
noted above. The major difference is that instead of 
utilizing the flexible-contact element 34 as an internal 
connecting means only, in the present invention electri 
cal connection is made to this element. Thus when the 
switch shown in FIGS. 1 to 3 is actuated by finger ac 
tuation of the overlay 46, which constitutes a touch-ac 
tuation surface, the contact-making portion 34b moves 
into electrical engagement with the base contacts 26 
and 28 so as electrically to connect together the ter 
minal 41 with the terminals 30 and 32. In the form of 
switch shown in FIGS. 1 to 3 the bridging of the base 
contacts 26 and 28 by the contact-making portion 34b 
serves to connect the terminal 4 to the two other ter 
minals 30 and 32 substantially simultaneously. Thus the 
terminal 41 may be connected to a load, while the ter 
minals 30 and 32 may be connected to two individual 
electrical sources, and the simultaneous connection of 
sources to load is ensured. 
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The representative materials and dimensions given in 
U.S. Pat. No. 3,602,677, referred to above, for the 
switch shown in FGS, to 3 are applicable with 
respect to the presentform of switch. Thus, the amount 
of force needed to complete the electrical connection 
between terminal 41 and terminals 30 and 32 may be 
substantially less than 100 grams. The conductors 34b 
may be roughly each 10 to 20 millinches in diameter, 
and spaced over a distance of about 20 to 50 milli 
inches center-to-center. A total of eight wires may be 
employed for the purpose of bridging the base contacts 
26 and 28, and the spacing between base contacts and 
conductors 34b may be in the order of 1 to 5 milli 
inches. 

FIGS. 4 and 5 show a switch similar to that of FIGS. 1 
to 3, with a different form of base contact structure. 

O 

15 

The same reference numerals are used in FIGS. 4 and 5 . 
as are used in FGS. 1 to 3 to designate like com 
ponents. Since the base contact structure is all that es 
sentially differs, only that structure will be described. 
As shown in F.G. 5, the base contact structure com 

prises concentric spirals of conductive material. In par 
ticular, three concentric conductive spirals 50, 52 and 
54 are employed. Suitable connection may be made to 
the spirals by way of output terminals 50a, 52a and 54a. 
In this case, the flexible-contact element 34 bridges all 
the spirals and connects terminal 41 substantially 
simultaneously to the three other output terminals 50a, 
52a and 54a, it should be noted that the base contact 
structure is suitable for two or more concentric spirals; 
the three spirals which are shown are simply represen 
tative in number. It should be also noted that the spiral 
base contact configuration renders the switch 
completely insensitive to orientation, and the flexible 
contact element 34 may be accordingly positioned with 
any orientation. 

FIGS. 6 to 8 show another form of switch similar to 
that shown in FIGS. 1 to 3. Again the only difference is 
in the base contact configuration. In this case, as shown 
in F.G. 7, the base contact structure includes two sec 
tions 60 and 62. The section 60 includes spaced, physi 
cally-parallel segments 60a and 60b and 60c, while the 
base contact 62 includes spaced-parallel segments 62a 
and 62b. It should be noted that the segments of each 
base contact are interspersed among the segments of 
the other base.contact in an interspersed "fork'-type 
arrangement. Conductive segments or wires 34b bridge 
the segments of the base contacts to achieve substan 
tially simultaneous connection of terminal 41 with ter 
minals 30 and 32. 

in FG. 9 an alternative construction is shown in 
which base contact 60', corresponding to base contact 
60 in FIG. 7, is of a lesser thickness than base contact 
62 corresponding to the base contact 62 in FIG. 7. The 
difference in thicknesses results in the electrical en 
gagement of conductive segments or wires 34b first 
with the base contact 62' and thereafter with the base 
contact 60' to achieve the sequential connecting 
together of terminals 41, 30 and 32. 
FIGS. i0 to 2 show another form of switch similar 

to that of FEG, A, involving still another form of base 
contact structure. In this case, the two base contacts 
are designated 70 and 72, and each is composed of tri 
angular-shaped segments, (e.g., segments 70a, 70b, 
70c, 7Gd on the right in FIG. ii, and segments 72a, 
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72b, 72c and 72d on the left in FIG. 11). Conductive 
segments 34b bridge together the two base contacts in 
joining together the terminals 41, 30 and 32. As shown 
in FIG. 10, the base contacts 70 and 72 may be of the 
same thickness, in which case the terminals 41, 30 and 
32 are joined together substantially simultaneously. 
The base contact 70 may be made of one thickness and 
the base contact 72 could be made of another 
thickness, the same as in the embodiment of FIG. 9, to 
achieve sequential connection of terminals. This 
technique is practical with current technology utilizing 
photo-selective metal deposition, for example. 

FIGS. 13 to 15 show still another form of switch 
similar to the switch of FIGS. 4 and 5. In this case, only 
two spiral base contacts 80 and 82 are employed, con 
nected respectively to terminals 30 and 32. The upper 
movable contact in this case does not include physi 
cally-parallel conductive segments as in FIGS. 4 and 5, 
but rather includes electrically-common conductive 
segments 34b' which radiate radially outwardly from a 
point 86. These conductive segments constitute the 
contact-making portion of the movable contact, while 
the flexible portion is constituted by the flexible plate 
or strip 34a, as in FIG. 1. As was the case with the 
switch of FIGS. 4 and 5, the switch of FIGS. 13 to 15 is 
orientation insensitive. 

Finally, FIGS. 16 to 18 show a further form of switch 
the same as that of FIGS. 1 to 3, except in this case em 
ploying a different flexible-contact element. The two 
base contacts 26 and 28 are the same thickness and lie 
in the same plane. The contact-making portion 34b, in 
stead of being in a parallel plane, is in an inclined plane 
by virtue of wedge 90, which is positioned between the 
electrically-common conductive segments 34b and the 
flexible portion 34a. The wedge 90 may be of conduc 
tive material, such as brass. By virtue of the inclination 
of the wires 34b, contact is first made between ter 
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minals 41 and 32 upon actuation of the switch; and 
then, upon continued actuation, terminal 30 is electri 
cally joined with terminals 32 and 41. 

It is apparent that modifications of the above em 
bodiments may be fashioned. Accordingly, the inven 
tion should be taken to be defined by the following 
claims. 
We claim: 
1. A switch for completing an electrical connection 

between a first terminal and a plurality of other ter 
minals, comprising: a movable contact connected to 
said first terminal, and a plurality of base contacts each 
connected to an individual one of said plurality of other 
terminals, in which said base contacts are in the form of 
concentric spirals, said movable contact being posi 
tioned adjacent said base contacts and movable into 
and out of electrical engagement therewith, said mova 
ble contact comprising a flexible-contact element hav 
ing a flat plate-like flexible portion and a contact-mak 
ing portion, said contact-making portion comprising a 
plurality of electrically-common conductive segments 
affixed to said flat plate-like flexible portion and 
bridging said plurality of base contacts in the "on' con 
dition of the switch. 

2. A switch for completing an electrical connection 
between a first terminal and a plurality of other ter 
minals, comprising: a movable contact connected to 
said first terminal, and a plurality of base contacts each 
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connected to an individual one of said plurality of other 
terminals, in which each base contact comprises a plu 
rality of triangular-shaped pieces of conductive materi 
al electrically common to each other, said movable 
contact being positioned adjacent said base contacts 
and movable into and out of electrical engagement 
therewith, said movable contact comprising a flexible 
contact element having a flat plate-like flexible portion 
and a contact-making portion, said contact-making 
portion comprising a plurality of electrically-common 
conductive segments affixed to said flat plate-like flexi 
ble portion and bridging said plurality of base contacts 
in the "on' condition of the switch. 

3. A switch for completing an electrical connection 
between a first terminal and a plurality of other ter 
minals, comprising: a movable contact connected to 
said first terminal, and a plurality of base contacts each 
connected to an individual one of said plurality of other 
terminals, said movable contact being positioned ad 
jacent said base contacts and movable into and out of 
electrical engagement therewith, said movable contact 
comprising a flexible-contact element having a flat 
plate-like flexible portion and a contact-making por 
tion, said contact-making portion comprising a plurali 
ty of electrically-common conductive segments 
bridging said plurality of base contacts in the "on' con 
dition of the switch, in which said base contacts lie in a 
first plane, and including a wedge affixed to said flat 
plate-like flexible portion, said conductive segments 
are positioned on said wedge parallel with respect to 
each other and in a second plane inclined to said first 
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plane so as to achieve sequential contacting of said 
base contacts. 

4. A switch for completing an electrical connection 
between a first terminal and a plurality of other ter 
minals, comprising: a movable contact connected to 
said first terminal, and a plurality of base contacts each 
connected to an individual one of said plurality of other 
terminals, said movable contact being positioned ad 
jacent said base contacts and movable into and out of 
electrical engagement therewith, said movable contact 
comprising a flexible-contact element having a flat 
plate-like flexible portion and a contact-making por 
tion, said contact-making portion comprising a plurali 
ty of electrically-common conductive segments affixed 
to said flat plate-like flexible portion and bridging said 
plurality of base contacts in the "on" condition of the 
switch, in which said conductive segments radiate radi 
ally outwardly from a point. 

5. A switch according to claim 4, in which said base 
contacts are in the form of concentric spirals. 

6. A switch for completing an electrical connection 
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minals, comprising: a movable contact connected to 
said first terminal, and a plurality of base contacts each 
connected to an individual one of said plurality of other 
terminals, said movable contact being positioned ad 
jacent said base contacts and movable into and out of 
electrical engagement therewith, and said base con 
tacts being in the form of concentric spirals. 

7. A switch according to claim 6, in which said mova 
ble contact comprises a plurality of electrically-com 
mon conductive segments bridging the spirals. 

8. A switch according to claim 7, in which said con 
degress, Pyiga: Ellisiisg. 
ductive segments radiate radially outwardly from a 
point. 

10. A switch for completing an electrical connection 
between a first terminal and a plurality of other ter 
minals, comprising: a movable contact connected to 
said first terminal, a plurality of base contacts each 
connected to an individual one of said plurality of other 
terminals, said movable contact being positioned ad 
jacent said base contacts and movable into and out of 
electrical engagement therewith, and in which each 
base contact comprises a plurality of triangular-shaped 
pieces of conductive material electrically common to 
each other. 

11. A switch according to claim 10, in which there 
are two base contacts, each composed of triangular 
shaped pieces of conductive material disposed in a 
semicircle. 

12. A switch according to claim 11, in which the base 
contacts are of the same thickness. 

13. A switch according to claim 11, in which the base 
contacts are of different thicknesses to achieve sequen 
tial contacting thereof by the movable contact. 

14. A switch according to claim 10, in which the 
movable contact comprises a plurality of physically 
parallel conductive segments. 

15. A switch for completing an electrical connection 
between a first terminal and a plurality of other ter 
minals, comprising: a movable contact connected to 
said first terminal, and a plurality of base contacts each 
connected to an individual one of said plurality of other 
terminals, said movable contact being positioned ad 
jacent said base contacts and movable into and out of 
electrical engagement therewith, and in which the base 
contacts lie in a first plane, and a wedge and conductive 
segments positioned thereon comprising said movable 
contact, said wedge positioning said conductive seg 
ments in a second plane inclined to said first plane so as 
to achieve sequential contacting of said base contacts. 


