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[57] ABSTRACT 

A keyboard is disclosed having a printed circuit board 
with arched contacts fastened thereto which may be 
de?ected into contact with conductors on the printed 
circuit board. The arched contacts provide a snap 
action when they are de?ected by a key so that the 
user receives tactile feedback when electrical contact 
is made between the arched contact and the conduc 
tor on the printed circuit board. The key has a ?at 
portion on its lower surface which is in contact with 
the arched conductor. On either side of the ?at area 
are recessed areas which receive the arched conductor 
when it is de?ected toward the printed circuit board 
through the application of force to the key by a user. 
The key is also provided with a protrusion which limits 
the travel of the key. 

4 Claims, 4 Drawing Figures 
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KEYBOARD TYPE SWITCH WITH ROCKER TYPE 
KEY ACTUATOR 

BACKGROUND OF THE INVENTION 
A number of different kinds of prior art keyboards 

have provided tactile feedback to the user when a key 
is depressed. Certain of these prior art keyboards use 
snapping discs or arched strips supported on a printed 
circuit board for producing the tactile feedback as well 
as making electrical connection with another contact. 
In some of these prior art devices difficulties have been 
experienced both in obtaining reliable and repeatable 
contacts when the key is de?ected and in obtaining reli 
able and repeatable tactile feedback. Some of these 
problems are due to asymmetrical buckling or de?ec 
tion of the arched contact which may result if the de 
?eeting force is not applied at the center of the’ arch. 
One prior art remedy for this difficulty has been the 
provision of protrusions. from the printed circuit board 
that force the arched contact to buckle in the middle 
by preventing it from laying ?at on the printed circuit 
board outside of the region of the contact on the circuit 
board. Such a device is described in a patent applica 
tion entitled KEYBOARD HAVING SWITCHES 
WITH TACTILE FEEDBACK by William W. Mis 
son, Clarence K. Studley, William J. West and Ed 
ward T. Liljenwall, Ser. No. 173,754 filed'Aug. 23, 
1971 and assigned tow the assignee of the instant 
application. , I ‘ 

A signi?cant drawback of the aforementioned solu 
tion to the asymmetrical buckling problem is the diffi 
culty of producing the protrusions in the printed circuit 
board. For high volume, low cost devices such as’ calcu 
lators it is unacceptably expensive to fasten protrusions 
to the circuit board by means such as gluing.‘ screwing, 
etc. Protrusions have been formed in the past by dim 
pling the circuit board, however it is dif?cult to repeat 
ably produce bumps or dimples having uniform size. In 
addition, dimpling the printed circuit board requires an 
extra operation in the manufacturing process and thus 
increases the cost of the keyboard. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide a keyboard 
having tactile feedback using arched contacts with‘ 
means for preventing asymmetrical buckling of the 
arched conductors when they are de?ected. 
According to the preferred embodiment of the pres 

ent invention a keyboard of the aforementioned type is 
provided with a key con?gured to assure symmetrical 
buckling of the arched contact. The lower surface of 
the key, which de?ects the arched contact, is provided 
with a substantially ?at central portion which is in 
contact with the arched contact. On either side of the 
?at central portion there are recesses in the lower sur 
face of the key. When the key de?ects the arched 
contact, the contact buckles and the center contacts a 
conductor on the printed circuit board while the por 
tions of the arched contact on either side of the center 
remain raised above the circuit board. The recessed 
portions in the lower surface of the key are approxi 
mately the same height above the printed circuit board 
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as the two portions of the arched contact that remain - 
raised when the contact has been de?ected. Asymmet— 
rical buckling occurs when one side of the arched 
contact starts to lay ?at on the board as the strip is de 
?ected, with the other side rising up higher above the 
board. This asymmetry is prevented when the higher 

2 
portion of the contact comes in contact with one of the ‘ 
recessed portions of the key, forcing the contact back 
to a symmetrical con?guration. Thus these recesses as 
sure symmetrical buckling of the arched contact. 
The key is also provided with an additional protru 

sion that contacts the circuit board to limit the de?ec 
tion of the key. Limiting'the de?ection of the key be 
fore the ?at central portion of the key has completely 
?attened the central portion of the arched contact re 
duces the stress in the arched contact and thus helps 
prolong the life of the'arched contacts and thus the 
keyboard mechanism. ' 

DESCRIPTION OF THE DRAWINGS 
FIG. 1 shows a perspective view of a key and circuit 

board with arched contacts according to a preferred 
embodiment of the present invention. 
FIG. 2 shows a cross-sectional view of a keyboard ac 

cording to a preferred embodiment of the present in 
. vention. 

FIG. 3 and FIG. 4 show additional cross-sectional 
views of the apparatus shown in FIG. 2. ‘ 

DESCRIPTION or THE PREFERRED 
EMBODIMENT 

FIG. 1 shows a circuit board 12 having a plurality of 
contacts thereon such as contacts 10a-10b. These 
contacts may be printed circuit board pads or traces 
‘that have been etched or plated and may be on one side 
only of circuit board 12 or may extend through to con 
ductors' on the other side of circuit board 12 via plated 
through holes, for example. A plurality of arched 
contacts comprising arched conductive strips 14a 
through h is fastened to the circuit board 12, with one 
arched'over each of the contacts 10. Various alterna 
tive embodiments of the arched strips and methods of ~ 
mounting them to circuit board 12 are described in the 
aforementioned patent application, Ser. No. 173,754. 
A key 16 has a key top 18 on which may be placed de 
scriptive legends for identifying the function performed 
by the key and also has a pivot portion 20 for support 
ing the key. On the front edge of the key is a protrusion 
22 which, as will later be described, limits the down 
ward travel of the key and the bottom of the key has a 
protrusion 24 which interacts with arched strips 14. 
As shown in FIG. 2 key 16 rests on arched strip 14a 

when it is in its unde?ected position, since the arched 
strip acts as a return spring as well as a contact. Key 16 
has a substantially ?at central portion 26 that rests on 
the approximate center of arched strip 14 and on either 
side of this central portion there are recesses 28a and 
28b. When force is applied to key 16, the center of 
arched strip 140 is de?ected toward contact 10a on cir 
cuit board 12 as shown in FIG. 3. As the arched strip 
is de?ected, the center buckles or snaps through giving 
a tactile signal to the user to indicate that contact has 
been made. The ?at central portion 26 helps accentu 
ate the snapping acting of the arched strip since the 
strip is in contact with the center of portion 26 when 
the de?ection starts and with the edges of portion 26 
after the strip buckles. 
Because the arched strip is longer than the portion‘ of 

circuit board 12 between the points where the strip is 
fastened to the circuit board, some lateral portions of 
the arched strip must remain above the circuit board 
when the central portion is in contact with conductor 
10a. Those lateral portions that are above the circuit 
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board ?t into recesses 28a and 28b when the key is de 
pressed. If these recesses are made substantially the 
same height as the height of lateral portions 30a and 
30b of strip 14a, then the arched strip must buckle sym 
metrically since the recesses will constrain lateral por 
tions 30a and 30b to be approximately the same height. 
If the arched strip starts to buckle asymmetrically, with 
lateral portion 30a rising higher than lateral portion 
30b, then lateral portion 30a will be lowered in height 
as key 16 is pushed down toward the circuit board, 
forcing the strip to buckle symmetrically. By forcing 
the strip to buckle symmetrically, contact between the 
strip and conductor 10a is assured and a more repeat 
able tactile signal is also assured. 
FIG. 4 shows a side view of the key shown in FIG. 3, 

illustrating how protrusion 22 limits the travel of key 
16. As can be seen from FIG. 3, the separation between 
portion 26 of the key and conductor 10a is greater than 
the thickness of strip 14a when the key is depressed. 
Reliable contact can be made between strip 140 and 
conductor 10a without having strip 14a ?attened com 
pletely by the key, and by maintaining the distance be 
tween portion 26 and conductor 10a greater than the 
thickness of strip 14a, stress levels in strip 140 can be 
reduced. This reduction of stress levels helps prolong 
the life of the strip and ultimately of the keyboard. FIG. 
4 also shows a journal 32 in which pivot portion 20 rd 
tates when the key is de?ected. Journal 32 is fastened 
to a cover 34 which serves as the top cover of the key 
board. Circuit board 12 may be fastened to the cover 
by conventional means such as screws, gluing, etc. A 
dust cover comprising, for example, a thin plastic mem 
brane may be provided between the keys and the 
arched strips 14 in order to protect the switch contacts 
from contamination without affecting the operation of 
the device described above. 
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4 
We claim: 
1. A key switch comprising: 
a substrate; 
a ?rst conductor supported on a ?rst side of the sub 

strate; 
a second conductor supported by the substrate and 
symmetrically arched over the ?rst conductor; 

a key for de?ecting the second conductor into 
contact with the ?rst conductor upon the applica 
tion of force to the key, the lower surface of the 
key resting on the arched conductor when no force 
is being applied to the key, the lower surface of the 
key having a substantially ?at central portion and 
recessed portions on either side of the central por 
tion for preventing the second conductor from 
buckling asymmetrically when it is de?ected by the 
key, the recessed portions having a depth substan 
tially equal to the height of the buckled second 
conductor above the central portion when the sec 
ond conductor is de?ected; and 

means connected to the substrate for supporting and 
guiding the key. 

2. A key switch as in claim 1 wherein the lower sur 
face of the key includes a protrusion for limiting the 
travel of the key to a distance less than the unde?ected 
separation of the ?rst and second conductors. 

3. A key switch as in claim 2 wherein the substrate 
is a printed circuit board, the ?rst conductor is a 
printed circuit trace on the printed circuit board, and 
the second conductor is an arched conductive strip 
supported by and in contact printed circuit traces on 
the printed circuit board. 

4. A key switch as in claim 1 wherein the means for 
supporting and guiding the key includes a journal in 
which the key is rotatably mounted. 

* * * * * 
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