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[57] ABSTRACT 
A latching switch comprising two normally electrically 
isolated elements which mechanically latch when de 
?ected in a prearranged sequence in substantially or 
thogonal directions. A contact edge on each element 
engages a contact pad on the other when the elements 
are latched, providing two conductor paths per pair of 
elements. Each element may comprise a bimetal, de 
?ection thereof being effected via application of an ac 
tuating signal to one face of the bimetal, which face 
functions as a heating resistor. 

11 Claims, 6 Drawing Figures 
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LATCHING SWITCH 

BACKGROUND OF THE INVENTION 

This invention relates to latching switches and, more 
particularly, to latching switches adapted for use in 
crosspoint matrices. 

In certain crosspoint matrix applications the time 
necessary to operate, i.e., to open or close, a selected 
crosspoint is negligible compared to the time the cross 
point is to remain closed. Accordingly, economical op 
eration of the matrix requires that no energy be ex 
pended in maintaining crosspoint closure. To this end, 
arrangements have been devised in which each cross 
point comprises a latching switch. The contact ele 
ments at a crosspoint latch mechanically when de 
?ected and released in a prearranged sequence. The 
mechanical latching of the contact elements thereby 
obviates expenditure of energy to maintain switch clo 
sure. 

In such known arrangements, de?ection and release 
of the crosspoint contact elements is generally effected 
via electromechanical actuating apparatus such as re 
lays, solenoids, and push rods. Although generally satis 
factory, the actuating apparatus tends to be bulky and 
expensive as compared to the crosspoint elements 
themselves. 

In some crosspoint matrices, such as those employed 
in telephone switching of?ces, multiple conductor 
paths are to be established when a crosspoint is closed. 
In known arrangements this is effected by utilizing mul 
tiple tandemly-operated contact element pairs at each 
crosspoint. 

SUMMARY OF THE INVENTION 

Accordingly, a general object of the invention is to 
provide an improved latching switch. 
A more speci?c object of the invention is to provide 

an improved latching switch adapted for use in cross 
point matrices. 
A further object of the invention is to provide an im 

proved latching switch having simple, compact and 
economical actuating apparatus. 
Yet another object of the invention is to provide an 

improved latching switch which provides more than 
one signal path per pair of contact elements. 
These and other objects are achieved in a latching 

switch comprising ?rst and second contact elements 
each of which has a ?xed end and a free end. The free 
end terminates in a contact ?nger which carries a con 
tact edge lying on a line extending between the ?xed 
and free end. The free end of each element further in 
cludes a contact pad electrically isolated from the con 
tact edge and disposed between the fixed end and the 
contact edge. 
The ?rst and second contact elements are adapted 

for de?ection in substantially orthogonal directions 
such that the contact pad and contact edge of each ele 
ment substantially concurrently intersect the release 
paths of the contact edge and contact pad, respectively, 
of the other element. The switch is closed via de?ection 
and subsequent substantially concurrent release of the 
contact elements, electrical contact being established 
between the contact edge of one element and the con 
tact pad of the other. Thus, the present invention ad 
vantageously provides two independent signal paths 
per pair of contact elements. 
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2 
If desired, de?ection and release of the contact ele 

ments may be effected by known electromechanical 
apparatus. However, each element may advantageously 
comprise a bimetal, one face of the element including 
a layer of relatively high thermal expansion coefficient 
metal and the other a layer of relatively low thermal ex 
pansion coefficient material. De?ection of each ele4 
ment is then effected electrothermally. 

In accordance with one aspect of the invention, the 
metal layer on one face of each element illustratively 
comprises a heating resistor, thereby obviating the 
need for a separate electrothermal actuating device. 
The metal layer on the other face comprises first and 
second electrically isolated signal conductors which re 
spectively connect the contact pad and contact edge of 
the element to a pair of switch terminals at the ?xed 
end of the element. 

In accordance with another aspect of the invention, 
the two faces of each element are separated by an insu- ' 
lating layer which isolates the ?rst and second signal 
conductors from the heating resistor and also from 
each other. 

BRIEF DESCRIPTION OF THE DRAWING 

These and other objects and features of the invention 
may be clearly understood from the following detailed 
description in which: 7 _ 

FIGS. 1-4 are perspective views of various stages of 
operation of an illustrative embodiment of a latching 
switch according to the invention; and 
FIGS. 5 and 6 are detail top and side views, respec 

tively, of the switch in a latched con?guration as shown 
in FIG. 4. 

DETAILED DESCRIPTION 

Latching switch 10 shown in FIGS. 1-4 is comprised 
of resilient contact elements 100 and 200. Element 100 
has a release face 106 and a de?ection face 105, only 
the upper edge of the latter being visible in FIGS. 1-4. 
Element 100 extends axially between a free end-114 
and a ?xed end 109 which is secured to a rigid support 
101. Free end 114 terminates in ?nger 110 and edge 
120. Finger 110 includes a contact edge 111 which lies 
on a line extending between ?xed end 109 and free end 
114. Contact edge 111 is electrically connected to 
switch terminal 115 via signal conductor 113 which 
runs along release face 106. 
Free end 114 further includes on release face 106 a 

contact pad 121 which is bounded by edge 120 and is 
disposed between fixed end 109 and contact edge ‘111. 
Contact pad 121 is electrically connected to switch ter 
minal 125 via signal conductor 123. The latter runs 
along release face 106 and is electrically isolated from 
signal conductor 113 by insulating strip 118. 

Illustratively, element 200 is substantially identical to 
element 100. Accordingly, a corresponding numbering 
scheme is employed in the drawing, element 200 hav 
ing de?ection and release faces 205 and 206, ?xed and 
free ends 209 and 214, and so forth. 
When switch 10 is open, elements 100 and 200 as 

sume the unde?ected positions shown in FIG. 1, ele 
ment 100 being somewhat below and forward of ele 
ment 200. The switch is closed by sequentially bending 
elements 100 and 200 toward their respective de?ec 
tion faces, i.e., de?ecting them, and then allowing them‘ 
to unbend, i.e., to release substantially concurrently. 
As more fully described hereinafter, this causes ele 
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ments 100 and 200 to latch with each other and 
thereby close the switch. De?ection and release of ele 
ments 1110 and 200 may be effected, for example, by 
known electromechanical apparatus such as relays, so 
lenoids and push rods. However, as described below, a 
preferred embodiment of the invention utilizes. the 
thermostatic action of bimetals for this purpose. 
When it is desired to close switch 10, element 100 is 

deflected in the direction indicated in FIG. 1. Element 
1011 thus passes under element 200 and, when fully de 
?ected, is positioned behind corner edge 231 of ele 
ment 200 as shown in FIG. 2. Element 200 is then de 
?ected in the direction indicated in FIG. 2, which di 
rection is substantially orthogonal to the direction in 
which element 100 is de?ected. When fully de?ected, 
elements 100 and 200 assume the positions shown in 
FIG. 3. It will be appreciated that the de?ected con?g 
uration of FIG. 3 can also be achieved by deflecting el 
ements 100 and 200 in the opposite sequence to that 
just described. ' 

Finally, elements 100 and 200 are released substan 
tially concurrently. However, before element 200 can 
fully release to its unde?ected position, ?nger 110 en 
ters the release path of contact pad 221. At the same 
time, element 100 is prevented from fully releasing to 
its unde?ected position, because finger 210 enters the 
release path of contact pad 121. Accordingly, elements 
100 and 200 engage each other and latch as shown in 
FIG. 4. Contact edge 111 of ?nger 110 contacts pad 
221 of element 200 so that a first signal path is estab 
lished between switch terminals 115 and 225 via signal 
conductors 113 and 223. In addition, contact edge 21 1 
of finger 210 contacts pad 121 so that a second signal 
path is established between terminals 124 and 215 via 
signal c0nductorsl23 and 213. Thus, when closed, the 
present latching switch, while utilizing but a single pair 
of contact elements, advantageously provides two inde 
pendent signal paths. 
Switch 10 can be reopened in several ways. For ex 

ample, if element 100 is de?ected behind corner edge 
231, element 200 will return to its undeflected position 
(see FIG. 2). Element 100 can then be released to its 
unde?ected position (FIG. 1). Alternatively, both 
switches can be de?ected concurrently and then re 
leased in sequence. Other ways of reopening switch 10 
will be readily apparent. 
FIGS. 5 and 6 are detail top and front views, respec 

tively, of switch 10 when elements 100 and 2011 are in 
the latched con?guration of FIG. 4. In FIG. 5, element 
100 de?ects and releases as indicated, and element 200 
de?ects into and releases out of the plane of the draw 
ing. From FIG. 5 it is apparent that element 1110 is 
adapted for de?ection and release such that contact 
pad 121 intersects the release path of edge 211 at the 
same time that ?nger 1111, and hence contact edge 111, 
intersect the release path of contact pad 221. 

In the front view of switch 10, shown in FIG. 6, ele 
ment 200 de?ects and releases as indicated, while ele 
ment 100 de?ects into and releases out of the plane of 
the drawing. From FIG. 6 it is apparent that element 
200 is adapted for de?ection and release such that con 
tact pad 221 intersects the release path of edge 111 at 
the same time that ?nger 210, and hence contact edge 
211 intersect the release path of pad 121. 
Thus,- it is seen that an important criterion which 

must be satis?ed to ensure latching of elements 100 
and 200 is that each element must be adapted for de 
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4 
?ection such that its contact pad and contact edge sub 
stantially concurrently intersect the release paths of the 
constant edge and contact pad, respectively, of the 
other element. 
As mentoioned above, elements 100 and 200 may be 

de?ected and released by known electromechanical 
apparatus. Alternatively, the thermostatic action of bi 
metals can advantageously be used for this purpose. 
One face of each'switch element may include a layer of 
relatively low thermal expansion coef?cient metal, 
while the other face includes a layer of relatively high 
thermal expansion coef?cient metal. De?ection and 
release of each element is then effected by regulating 
its temperature. Illustratively, a heating coil adjacent 
the fixed end of the element may be employed for this 
purpose. Utilization of bimetals as the contact elements 
of a latching switch is disclosed, for example, in patent 
application (M. A. Townsend 20), ?led of even date 
herewith and assigned to the assignee hereof. 

In accordance with a feature of the present invention, 
the need for a separate heating device to de?ect the bi 
metallic contact elements is obviated by utilizing the 
metal layer on one face of each element as a heating re 
sistor. As shown in FIGS. 4-6, contact element 100, for 
example, includes resistor path 130 on its de?ection 
face 105. Illustratively, resistor path 130 comprises a 
layer of a metal having a thermal expansion coefficient 
which is small relative to that of signal conductors 113 
and 123. Element 100 is actuated by a signal applied to 
terminal points 131 and 132 of resistor path 130. As 
the temperature of element 100 is thus increased, con 
ductor paths 113 and 123, which comprise a layer of 
relatively high thermal expansion metal, expand to a 
greater extent than does resistor path 1311. Accord 
ingly, element 101) de?ects toward its de?ection face 
1115. Release of element 100 is effected by terminating 
the actuating signal at terminals 131 and 132, thereby 
allowing element 100 to return to ambient tempera 
ture. 
Element 100 additionally includes insulating layer 

133 which insulates resistor path 130 from signal con 
ductors 113 and 123. Insulating layer 133 (which may 
include insulating strip 118) isolates the actuating sig 
nals through resistor path 130 from the signals on con 
ductors 113 and 123. 

It will be appreciated, as shown in FIGS. 4-6, that el 
ement 2110 may similarly comprise a bimetal including 
a resistor path as described hereinabove for element 
100. The following materials have been found to be 
well adapted for use in a bimetallic contact element 
such as element 100: for signal paths 113 and 123, 
beryllium~copper; for resistor path 130, the nickel 
iron-cobalt alloy sold under the trademark KOVAR; 
and for insulating layer 133, epoxy impregnated glass 

- cloth. Of course, other suitable materials will be appar 
ent to those skilled in the art. 
As may be seen in FIG. 4, elements 100 and 200 are 

somewhat de?ected when switch 10 is closed. Thus, a 
moderate rise in ambient temperature, while somewhat 
decreasing the contact pressure between elements 100 
and 200, advantageously will not disrupt closure of the 
signal paths between the terminals of switch 10. 

It is to be understood that the foregoing merely illus 
trates the principles of the invention and that further 
modi?cations and embodiments-of the invention may 
be devised by those skilled in the art without departing 
from the spirit and scope thereof. 
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We claim: 
1. A latching switch comprising; ?rst and second con 

tact elements each having a ?xed end and a free end, 
said free end having a contact edge lying on a line ex 
tending between said fixed end and said free end and 
further having a contact pad disposed between said 
?xed end and said contact edge, each of said contact 
elements further including means for electrically isolat 
ing said contact pad from said contact edge; and means 
adapting said elements for individual de?ection in sub 
stantially orthogonal directions such that the contact 
pad and contact edge of each of said elements substan 
tially concurrently intersect the release paths of the 
contact edge and contact pad, respectively, of the other 
of said elements; whereby electrical contact is estab 
lished between the contact edge of each of said ele 
ments and the contact pad of the other of said elements 
upon de?ection and subsequent substantially concur 
rent release of said elements. 

2. A latching switch in accordance with claim 1 
wherein each of said elements comprises a bimetal, and 
wherein said adapting means includes means for indi 
vidually regulating the temperature of each of said ele 
ments. 

3. A latching switch comprising; ?rst and second con 
tact elements, each of said contact elements compris 
ing a bimetal having ?rst and second electrically iso 
lated layers, one of said ?rst and second layers includ 
ing means for individually regulating the temperature 
of each of said elements, each of said contact elements 
further having a ?xed end and a free end, said free end 
having a contact edge lying on a line extending between 
said ?xed end and said free end and further having a 
contact pad electrically isolated from said contact edge 
and disposed between said ?xed end and said contact 
edge; means including said regulating means adapting 
said elements for individual deflection in substantially 
orthogonal directions such that the contact pad and 
contact edge of each of said elements substantially con 
currently intersect the release paths of the contact edge 
and contact pad, respectively, of the other of said ele 
ments. 

4. A latching switch in accordance with claim 3 
wherein said regulating means comprises a resistive 
path for heating said bimetal in response to a signal ap 
plied to said path. 

5. A latching switch in accordance with claim 4 
wherein the other of said ?rst and second layers of each 
element comprises ?rst and second electrically isolated 
conductors extending from the contact edge and con 
tact face, respectively, of said element to the ?xed end 
thereof. 

6. A latching switch comprising, ?rst and second con 
tact elements individually operative for de?ection and 
release in substantially orthogonal directions, ?rst and 
second contact pads respectively disposed on said first 
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6 
and second elements, ?rst and second contact fingers 
respectively disposed on said ?rst and second elements, 
means disposed on said ?rst element for electrically 
isolating said ?rst contact ?nger‘from said ?rst contact 
pad, and means disposed on said second element for 
electrically isolating said second contact ?nger from 
said second contact pad, said ?rst and second ?ngers 
being individually operative upon release of said ?rst 
and second contact elements, respectively, for contact 
ing said second and ?rst contact pads, respectively. 

7. A latching switch in accordance with claim 6 fur 
ther comprising an individual pair of switch terminals 
associated with each of said elements, and ?rst and sec 
ond conductors disposed on each said element respec 
tively connecting the contact pad and contact ?nger on 
said element to said pair of terminals associated there 
with. 

8. A latching switch in accordance with claim 6 
wherein each of said elements comprises a bimetal, said 
switch further including means for individually regulat 
ing the temperature of each of said elements. 

9. A latching switch comprising; ?rst and second con 
tact elements individually operative for de?ection and 
release in substantially orthogonal directions, each of 
said elements comprising a bimetal having ?rst and sec 
ond metal layers and a layer of insulating material sepa 
rating said ?rst and second layers, one of said first and 
second layers including means for individually regulat 
ing the temperature of each of said elements; first and 
second contact pads respectively disposed on said first 
and second elements; ?rst and second contact ?ngers 
respectively disposed on said first and second elements 
and electrically isolated from said ?rst and second con 
tact pads, said ?rst and second ?ngers being individu 
ally operative upon release of said ?rst and second con 
tact elements, respectively, for contacting said second 
and ?rst contact pads, respectively; an individual pair‘ 
of switch terminals associated with each of said ele- . 
ments; and first and second conductors disposed on 
each said element respectively connecting the contact 
pad and contact ?nger on said element to said pair of 
terminals associated therewith. 

10. A latching switch in accordance with claim 9 
wherein said regulating means comprises a resistive 
path for heating said bimetal in response to a signal ap 
plied to said path. 

11. A latching switch in accordance with claim 10 
further comprising an individual pair of switch termi 
nals associated with each of said elements and wherein 
the other of said ?rst and second layers of each said ele 
ment comprises ?rst and second electrically isolated 
conductors extending from the contact edge and con 
tact face, respectively, of each said element to said pair 
of terminals associated therewith. 
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