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This invention relates to the electronic typewriter key~ 
ooard and in particular to an electronic circuit for the 
shift and shift lock keys which are used to cause upper 
case characters to be printed. 
The conventional mechanical typewriter keyboard has 

oeen generally replaced by electromechanical keyboards. 
Further, in many systems such as alphanumeric display 
systems, telegraph, teletype and computer systems, elec 
tromechanical keyboards are used. These electromechan 
ical keyboards do not type out characters as does the con 
ventional typewriter but instead cause an encoder to set 
up an electrical code that is then sent to the printer which 
types the character. Thus, when a key is depressed by 
an operator, the electrical code is produced for that key 
and is sent to a printer which types the character rep 
resented by that key. 
. The prior art has made little or no provision for an 
electronic shift and shift lock key. For example Patent 
Number 3,129,418 which discloses an electronic key— 
board makes no provisions whatsoever for an electronic 
shift or shift lock key. In Patent Number 3,104,388 
provisions are made for obtaining capital and lower case 
letters but these provisions include a light source, aper 
tured discs, a plurality of photo cells and so forth. In 
other systems, mechanical linkage is used to hold the 
shift lock key down. 

- The circuit of the present invention eliminates the need 
for mechanical linkage as well as apertured discs, light 
sources and so forth and provides a simple electrical cir 
cuit which will produce a code representing an upper case 
character whenever a shift key is depressed and, when 
the shift lock key is momentarily depressed, will produce a 
code representing upper case characters until such time 
as the shift key is momentarily depressed. This opera 
tion is similar to that performed on the standard type 
writer keyboard. 
The present invention includes a relay having three 

coils which cause a single-pole double-throw switch to 
assume either one of its two positions to produce a coded 
output signal representing either an upper case or a lower 
case character. A ?rst one of the coils is normally 
energized thus holding the single-pole double~throw switch 
in a ?rst one of its positions to represent a lower case 
character. Whenever either of the right or left shift keys 
is depressed, a second one of the coils is energized which 
cause the switch to move from its ?rst position to its sec 
ond position thus providing an output signal representing 
an upper case character. The second coil remains ener 
gized only so long as either the right or left shift keys is de 
pressed. Whenever one of the shift keys is depressed; not 
only is the second coil energized but the ?rst coil is de 
energized. This enables the single-pole switch to move 
from its ?rst position to its second position. When the 
shift key is released, the voltage is removed from the sec 
ond coil and re-applied to the ?rst coil which causes the 
single pole switch to return to its original position repre 
senting a lower case character. 
Whenever the shift lock key is depressed, a second relay 

is energized which closes a ?rst contact that locks the 
second relay in its energized position. The second relay 
also opens a second contact which removes the potential 
from the ?rst coil in the ?rst relay. Further it applies a 
potential to the third coil in the ?rst relay thus causing 
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the single pole switch to move from its ?rst position rep 
resenting a lower case character to its second position 
which represents the upper case character. Whenever 
either of the two shift keys are momentarily depressed, 
the energizing circuit to the second relay is momentarily 
broken thus causing the holding circuit of the second 
relay to be lost and, when the shift key is released, the 
normally closed contact on the second relay again applies 
a potential to the ?rst coil of the ?rst relay thus causing 
the switch to be returned to its ?rst position which rep 
resents a lower case character. 
Thus it is an object of the present invention to provide 

an electronic shift circuit for an electronic keyboard 
which produces encoded signals representing lower case 
characters. 

It is another object of the present invention to provide 
an electronic shift lock circuit for an electronic type 
writer keyboard in which, when the shift locked key is 
depressed, an encoded signal representing upper case 
characters is produced. 

These and other more detailed and speci?c objects will 
be disclosed in the course of the following speci?cation, 
reference .being had to the accompanying drawings, in 
which ' 

FIG. 1 is a representative view of a typewriter key at 
tached to a microswitch having three electrical contacts 
and, 
FIG. 2 discloses the electrical circuitry forming the 

novel shift and shift lock circuit which produces encoded 
signals representing upper case and lower case characters. 
FIG. 1 shows a standard typewriter key 2 mechanically 

attached to microswitch 4 which includes switching circuit 
1 having electrical contacts or terminals 6, 8, and 10 at 
tached thereto. Battery 5 is coupled between ground and 
contact 6. Contact 6 of microswitch 4 is normally coupled 
to contact 10 and no coupling normally exists between 
contact 6 and contact 8. However, when key 2 is de 
pressed, the circuit connecting contact 6 and contact 10 
opens and the open circuit between contact 6 and 8 closes. 
As will be seen in FIG. 2, signal generator 12 is a 

relay, K1, and includes single-pole double-throw switch 
14 and contacts 16' and 18 with which switch 14 is asso 
ciated. Signal generator 12 also includes three coils 20, 
22, and 24. When coil 20 is energized, switch 14 is 
forced to contact 16. When either of coils 22 or 24 is 
energized, switch 14 is forced to contact 18. 
The right switching circuit 4a, the left switching circuit 

4b and the shift lock switching circuit 40 as shown in 
FIG. 2 represent the base of microswitch 4 shown in FIG. 
1 with its associated contacts 6, 8, and 10. Remember 

'- ing that when the key is not depressed, contact 6 is elec~ 
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trically connected to contact 10, it will be seen that when a 
voltage or potential is applied to contract 6 of the right 
switching circuit 4a, this potential is coupled to contact 
10 of circuit 4a to which is coupled conductor 26. Con 
ductor 26 couples the voltage from contact 10 of the right 
switching circuit 4a to contact 6 of the left switching cir 
cuit 4b. Again, the contact 6 of the left switching circuit 
4b is electrically connected to contact 10 of circuit 4b. 
Thus the voltage at contact 6 of the left switching circuit 
41) is transferred to contact 10 of circuit 4b and there via 
conductor 28 is, coupled to contact 6 of the shift lock 
switching circuit 40. The voltage at contact 6 of the 
shift lock switching circuit 40 is coupled via line 30 to 
the junction of normally open contact 32 and normally 
closed contact 34 of relay 36, K2. Since contact 34 is 
normally closed, the potential at the junction of contacts 
32 and 34 is connected to coil 20 of relay 12, K1. Since 
the other end of coil 20 is coupled to a ground potential 
through resistor 40, it will be understood that coil 20 
is normally energized and, thus, forces switch 14 against 
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contact 16. Therefore, the closed circuit between conduc 
tors 42 and 44, which are connected to the encoder, is a 
code which represents a lower case character. 
When it is desired to cause a capital or upper case 

character to be printed, either the right shift key or the left 
shift key may be depressed. Conductor 48 interconnects 
contact 8 of both the right switching circuit 4a and the left 
switching circuit 4b. When either the right shift key or 
the left shift key is depressed, the potential on contact 6 
of the associated switching circuit 4a or 4b is coupled to 
conductor 48 and the potential is removed from contact 
10 of the switching circuit associated with the shift key 
which is depressed. Conductor 50 which is coupled to 
coil 22 in signal generator 12 through diode 52, is also 
connected to contact 8 of switching circuit 4b. Thus, 
when either the right shift key or the left shift key is 
depressed, the potential which is then coupled to line 48 is 
also present on line 50 which passes through diode 52 to 
energize coil 22 of relay 12. Also it will be seen that 
when either of the shift keys is depressed, the potential is 
removed from contact 10 of switching circuit 4b thus re— 
moving the potential from lines 28 and 30 which are 
coupled through normally closed contact 34 of relay 36 
to coil 20 of relay 12. Thus, coil 20 is de-energized while 
coil 22 is energized. The result is to cause switch 14 to 
be forced from contact 16 to contact 18. This causes 
a closed circuit or code to appear between conductors 42 
and 46, which are coupled to the encoder, and which 
represents an upper case or capital character. The en 
coder forms no part of the present invention and will not 
be discussed. It will also be seen that when the depressed 
shift key is released, the potential is removed from lines 
48 and 50 which de-energizes coil 22 in relay 12 while the 
potential is re-established on conductors 28 and 30 which 
re-energizes coil 20. Thus, switch 14 is forced from con 
tact 18 to contact 16 which once more presents a closed 
circuit on lines 42 and 44 which represent to the encoder 
a lower case character. 
When a series of capital or upper case characters are 

to be printed, the shift lock key is depressed momentarily. 
This causes the potential on contact 6 of switching circuit 
40 to be connected to pin 8 of switching circuit 40 to 
which conductor 54 is connected. The potential on con 
tact 8 of the circuit 4c energizes coil 35 of relay 36, K2, 
through conductor 54. When relay 36 is energized, it 
closes normally open contact 32 and opens normally 
closed contact 34. When normally open contact 32 is 
closed, the potential on contact 6 of circuit 40 is coupled 
via conductor 30 and normally open contact 32 (which 
is now closed) to relay 36 which forms a holding circuit 
for relay 36 and keeps it energized. After the depressed 
shift lock key is released, the potential from contact 6 of 
switching circuit 40 is coupled to contact 8 via conduc 
tor 30, contact 32 and conductor 54. Conductor 56 which 
is also coupled to contact 8 of switching circuit 40 is con 
nected to one end of coil 24 in signal generator 12 through 
diode 58. Since the other end of coil 24 is connected to a 
ground source through resistor 40, coil 24 is energized. 
It will also be seen that since relay 36, K2, is energized 
and normally closed, contact 34 is now opened, the volt 
age will be removed from coil 20 thus causing it to be 
de-energized. Since coil 24 is energized and coil 20 is 
de-energized, switch 14 is forced from contact 16 to con 
tact 18 thus causing a closed circuit on lines 42 and 46 to 
be connected to the encoder to represent a capital or upper 
case character. 

Output leads 42 and 46 will then continue to produce 
signals to the encoder representative of upper case or 
capital characters until such time as either the right shift 
key or the left shift key is momentarily depressed. When 
either of these keys is momentarily depressed, the voltage 
is removed from normally closed contact 10 of switching 
circuit 4b which removes voltage from conductor 28. 
It is the voltage on line 28 that is coupled through line 
30 and contact 32 which holds relay 36 energized. There 
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4 
fore, when the voltage at contact 10 of switching circuit 
4b is removed the holding circuit for relay 36 is broken 
and relay 36 becomes de-energized. When this happens, 
contact 34 of relay 36 is again closed thus coupling coil 
20 to contact 6 of switching circuit 40. When the 
momentarily depressed shift key is then released, the 
voltage is coupled once again to pin 10 of the switching 
circuit 40 and is coupled from there via lines 28 and 30 
and contact 34 to coil 20 which energizes thus causing 
switch 14 to be forced from contact 18 back to contact 
16. Once again then the closed circuit on output con 
ductors 42 and 44 to the encoder represents lower case 
characters. 

Thus, the keyboard electronic shift and shift lock cir 
cuit comprises ?rst and second shift keys and a shift 
lock key each movable between ?rst and second positions, 
a signal generator 12 for producing a ?rst electrical code 
on conductors 42, 44 representing lower case characters 
and a second electrical code on conductors 42, 46 rep 
resenting upper case characters, said signal generator 12 
comprising a ?rst relay having a conducting arm 14 mov 
ably associated with a vpair of electrical contacts 16, 18, 
and a plurality of operating coils 20, 22 and 24 for 
moving said arm from one of said contacts to the other, 
an electrical switching circuit 4a, 4b coupled to said ?rst 
and second shift keys respectively for producing a ?rst 
signal on terminal 10 thereof only when both of said 
keys are in said ?rst position and a second signal on con 
tact 8 thereof only when either of said keys is in said 
second position, each of said switching circuits 4a, 4b 
comprising a single-pole double-throw switch operatively 
associated with each of said shift keys and having an 
input terminal 6 and two output terminals 8, 10 where 
by a ?rst one 10 of said output terminals is coupled to 
said input terminal 6 when said associated key is in said 
?rst position and the second one 8 of said output ter 
minals is coupled to said input terminal 6 when said 
associated key is in said second position, means 26 cou 
pling said ?rst output terminal 10 of said switching cir 
cuit 4a associated with said first key to the input terminal 
6 of said switching circuit 4b associated with said sec 
ond key to produce said ?rst signal on said ?rst output 
terminal 10 of said switching circuit 4b associated with 
said second key, means 48 coupling said second output 
terminals 8 of said switching circuits 4a, 4!) together to 
produce said second signal on conductor 50 and a volt 
age source 5 connected to the input terminal 6 of said 
switching circuit 4a associated with said first key for se 
lectively energizing the coils 20, 22, 24 of said relay 
12 depending upon the position of the shift keys, a sec 
ond relay 36 having an energizing coil 35, a ?rst pair 
of normally open contacts 32 which close to form a 
relay holding circuit when said second relay 36 is ener 
gized and a second pair of normally closed contacts 34 
which open when said relay 36 is energized, means 28, 
30, 38 coupling said ?rst signal to coil 20 of said signal 
generator 12 through said normally closed pair of con; 
tacts 34 for causing said signal generator 12 to produce 
said ?rst code on conductors 42, 44, means 50 coupling 
said second signal to coil 22 of said signal generator 12 
for causing said signal generator to produce said second 
code on conductors 42, 46, a normally open switch in 
switching circuit 40 operatively associated with said shift 
lock key, said switch being closed when said shift lock 
key is in said second position, means 28, 54 coupling 
said ?rst signal to said energizing coil 35 through said 
switch in switching circuit 40 whereby said ?rst signal 
energizes relay 36 whenever said shift lock key is in 
said second position, means 30, 54 coupling said ?rst 
signal to said energizing coil 35 of relay 36 through said 
normally open contacts 32 to form a locking circuit when-~ 
ever relay 36 is energized, said locking circuit holding 
said relay 36 energized until either of said shift keys 
is momentarily placed in said second position to inter 
rupt said ?rst signal on line 28, and means 56 coupling 
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the energizing coil 35 of relay 36 to coil ‘24 of said sig- wherein ‘said relay is a ?rst relay and said signal gen 
nal generator for causing said signal generator to produce erator comprises: 
said second code on conductors 42, 46 as long as said (a) a second relay having 
relay 36 is energized. (1) a conducting arm movably associated with a 
Thus it will be seen that a very simple yet effective 5 pair of electrical contacts, and 

electronic shift and shift lock circuit is disclosed by the (2) a plurality of operating coils for moving said 
present invention which avoids the use of open blade arm from one of said contacts to the other, 
switches which are actuated by levers attached to keys, (b) means for coupling said ?rst signal to one of said 
which need frequent adjustment and which allow paper, coils for causing said arm to engage a ?rst one of 
dust and dirt to collect on the contacts. said contacts to produce said ?rst code, 

It is understood that suitable modi?cations may be (0) means for coupling said second signal to a second 
made in the structure as disclosed provided such modi- one of said coils for causing said arm to engage the 
?cations come within the spirit and scope of the appended second one of said contacts to produce said second 
claims. Having now, therefore, fully illustrated and de- code, and 
scribed my invention, what I claim to be new and desire ((1) means for coupling said energizing coil of said 
to protect by Letters Patent is: ?rst relay to a third one of said coils for causing 

1. A keyboard electronic shift and shift lock circuit said arm to engage the second one of said contacts 
comprising: to produce said second code as long as said ?rst relay 

10 

(a) ?rst and second shift keys and a shift lock key 
each movable between ?rst and second positions, 

(b) a signal generator for producing a ?rst electrical 
code representing lower case characters and a sec 
ond electrical code representing upper case char 
acters, 

(c) an electrical switching circuit coupled to said ?rst 
and second shift keys for producing a ?rst signal 
only when both of said keys are in said ?rst position 
and a second signal only when either of said keys is 
in said second position, 

(d) a relay having an energizing coil, a ?rst pair of 
normally open contacts which close to form a relay 
holding circuit when said relay is energized and a 
second pair of normally closed contacts which open 
when said relay is energized, 

(e) means coupling said ?rst signal to said signal gen 
erator through said normally closed pair of contacts 
for causing said signal generator to produce said ?rst 
code, 

(f) means coupling said second signal to said signal 
generator for causing said signal generator to pro 
duce said second code, 

(g) a normally open electrical switch operatively asso 
ciated with said shift lock key, said switch being 
closed when said shift lock key is in said second 
position, 

(h) means coupling said ?rst signal to said relay ener 
gizing coil through said switch whereby said ?rst 
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is energized. 
3. A keyboard shift and shift lock circuit as in claim 

2 wherein said electrical switching circuit comprises: 
(a) a single-pole double-throw switch operatively as 

sociated with each of said shift keys and having an 
input and two output terminals whereby a ?rst one 
of said output terminals is coupled to said input 
terminal when said associated key is in said ?rst posi 
tion and the second one of said output terminals is 
coupled to said input terminal when said associated 
key is in said second position, 

(b) means coupling said ?rst output terminal of said 
switch associated with said ?rst key to the input 
terminal of said switch associated with said second 
key to produce said ?rst signal on said ?rst output 
terminal of said switch associated with said second 
key, 

(c) means coupling said second output terminals of 
saiccll switches together to produce said second signal, 
an 

(d) a voltage source connected to the input terminal 
of said switch associated'with said ?rst shift key for 
selectively energizing the coils of said ?rst and sec 
ond relays depending upon the position of the shift 
keys and the shift lock keys. 
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