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ABSTRACT: A multiple-switch bank is provided that 
generates a unique group of electrical pulses at each switch 
whereby each group of pulses represents a specific bit of intel 
ligence or information to be coded and transmitted. Coding is 
accomplished by providing at each switch a plurality of con 
tacts which can be brought into engagement with an equal 
number of code bars. Some bars are coated with a nonconduc 
tive layer whereby at the remaining bars there can be 
established a unique pattern of conductive electrical contacts. 
The switches are manually operated from a keyboard of novel 
design in which the keys may be arranged in the conventional 
pattern of a typewriter. The block with the code bars can be 
removed and replaced by another one in order to reprogram 
all the coded signals. The signals are particularly compatible 
with receiving equipment adapted to operate on binary codes. 
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3,627,935 

MULTIPLE-SWITCH BANKAND KEYBOARD 
BACKGROUND OF THE INVENTION 

The present invention relates generally to electrical 
switches, but more especially to a multiple-switch construc 
tion in which closing a selected switch generates a unique 
signal comprising one or more electrical pulses by completing 
one or more electrically conductive contacts. 
The use of computers and other mechanisms adapted to use 

intelligence based on binary codes has given to a need for 
equipment especially adapted to converting bits of intel 
ligence into the electrical signals that are based upon binary 
codes. Of course the equipment generating the signals is not 
necessarily limited to such a use, as it may generate signals un 
related to binary coding systems or equipment. As an exam 
ple, there is a need for equipment capable of generating elec 
trical signals that correspond to English text, with the several 
punctuation marks, spacing of words and lines, and other 
machine functions that are normally found in typewriters and 
typesetting machines. It is customary to generate the necessa 
ry signals in terms of a binary code and either to use these 
signals immediately to actuate suitable apparatus, or to store 
the signals, as on magnetic tape, for a later use. 
As typical of such a device, the present disclosure includes a 

coding device operated by a keyboard resembling a standard 
typewriter keyboard. It will be obvious that the construction 
for a coding device is independent of the ultimate use or 
destination of the signal generated by the coding device. Con 
sequently, the present device may be regarded as a bank of 
switches that are individually controlled manually from a 
keyboard panel of suitable design. In a broader aspect of the 
invention, these signals may go to any type of device that 
responds to a particular combination of electrical pulses and 
the nature of the apparatus receiving the pulses is not limita 
tive upon the present invention. 
Thus, it is a general object of the present invention to pro 

vide a multiple-switch bank of novel construction for convert 
ing bits of intelligence into unique electrical signals, each 
signal comprising a plurality of electrical pulses. 

It is also an object of the present invention to provide ap 
paratus of novel construction in which a plurality of electrical 
switches can be arranged to be operated individually by a plu 
rality of manually actuated keys arranged in a keyboard, one 
example of which is a keyboard resembling a standard 
typewriter. 

It is a further object of the invention to provide a plurality of 
switches having a novel construction that permits the ad 
vantageous use of modern photo-etching techniques. 

It is also an object of the present invention to provide a mul 
tiple-switch bank which can easily reprogrammed to a dif 
ferent code simply by exchanging one module of the switch 
bank. 

SUMMARY OF THE INVENTION 

The above, as well as other, objects of the present invention 
are achieved in apparatus for producing a unique group of 
electrical pulses for each of a plurality of individual bits of in 
telligence by providing a keyboard panel having a plurality of 60 
movable keys, there being one key for each such bit; and 
means responsive to deflection of a selected key of the 
keyboard to establish a unique pattern of electrically conduc 
tive contacts with a plurality of conductors, each of which 
contacts produces an electrical pulse in a conductor. The 
keyboard comprises a sheet of resilient material with a plurali 
ty of keys, each integral with the sheet at a resilient hinge per 
mitting individual movement of the keys. Movement of a key 
deflects a movable element of the switch associated with the 
key, such movable element having a plurality of contacts 
which are movable into engagement with an equal plurality of 
fixed electrical conductors. The pattern of electrically con 
ductive contacts at each switch is different and is established 
by a coating of insulating material on those conductors at 
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These fixed conductors typically are a plurality of parallel bars 
which pass beneath the keys of the keyboard. 

BRIEF DESCRIPTION OF THEDRAWINGs 
How the above, as well as other, objects and advantages of 

the present invention are achieved will be more readily un 
derstood by reference to the following description and to the 
annexed drawings, in which: 

FIG. is a plan view of a preferred form of apparatus em 
bodying the present invention illustrating diagrammatically its 
connection to various examples of receiving or readout equip 
ment. 

FIG. 2 is an enlarged fragmentary vertical section taken on 
line 2-2 of FIG, . 

FIG. 3 is an enlarged fragmentary plan, with portions of the 
keyboard panel and movable contact broken away, of the area 
indicated by the line 3-3 in FIG.2. 

FIG. 4 is a transverse section through the apparatus on line 
4-4 of FIG. 2. 

FIG. 5 is a plan view of the code block and the fixed con 
tacts, removed from the apparatus to illustrate a preferred 
configuration of the code bars. 

FIG. 6 is a further enlarged fragment in vertical section cor 
responding to the encircled area 6-6 in FIG. 4. 

FIG. 7 is a fragmentary plan view of the code bars taken on 
line 7-7 of FIG. 6. 

FIG. 8 is a fragmentary vertical section through the code 
block on line 8-8 of FIG. 6. 

FIG. 9 is a fragmentary plan view, corresponding generally 
to FIG. 5, of a variational form of the invention. 

FIG. 10 is a transverse vertical section through the modified 
form of the invention. 

FIG. 11 is an enlarged fragmentary section corresponding to 
the portion of FIG. 10 encircled at 11-11. 

DESCRIPTION OF APREFERRED EMBODIMENT 

Referring now to the drawing, and particularly to FIG. 1, 
there is shown in plan the complete coding switch bank in 
dicated generally at 10. The apparatus is provided with a 
power supply terminal block 11 which may be connected by 
means of plug 12 and the attached cable to any suitable source 
of electric power, either direct current or alternating current, 
as may be desired. The apparatus is provided with output ter 
minal block 14 which may connected by plug 15 and conduc 
tor 16 to any one or more of a plurality of instruments capable 
of receiving and processing the coded electrical signals 
produced by apparatus 10. 

Typical of such receiving devices, but in now way limitative 
thereto, is typewriter 17, telephone 18 with an acoustic pickup 
or coupler 18a, video receiver 19, and tape punch 20. 
Generally speaking, the encoding switch bank of the present 
invention may be incorporated into a system operated directly 
by the output signals from the encoding device or it may be 
connected to any suitable readout or storage unit, near or 
remote, capable of utilizing the output signals. The nature or 
purpose of such receiver unit is not limitative upon the present 
invention. 
The encoding apparatus provides one or more electrical 

switches, each of which is capable of producing a unique com 
bination of a plurality of connects pulses. As may be seen from 
FIGS. 2 and 3, the apparatus comprises three major elements, 
keyboard panel 22 having a plurality of keys or manually 
operated switch actuators; movable contact assembly 24 
providing a plurality of movable switch contacts, there being 
at least one movable contact for each key on panel 22; and 
code block or program plate 26 which has a plurality of en 
coding bars with which the movable contacts of assembly 24 
are moved into engagement by individual keys of panel 22, all 
as will be further explained. Panel 22, assembly 24 and code 
block 26 are mounted in a frame 27 which holds these com 
ponents in assembled position. The frame is preferably of an 
electrically nonconductive material to insulate the various 

which it is desired to avoid an electrically conductive contact. 75 electrical conductors, for obvious reasons. 
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Panel 22 is a generally flat, thin sheet of resilient material, 
preferably metal and typically stainless steel or other ferrous 
alloy. Selected areas of the panel have been treated in a 
manner to make them into individual keys, each key 
representing some predesignated bit of intelligence or infor 
mation. In the illustrative example of the invention disclosed 
herein, the panel has been patterned after the standard 
typewriter keyboard, with the addition thereto of certain 
operational keys which designate functions rather than 
alphabetical characters. Thus keys 28 represent the usual 
alphabetical letters, both uppercase and lowercase, numerals, 
punctuation marks, and the like, normally found on the stan 
dard typewriter keyboard. In a location conventional with the 
standard typewriter, there is an elongated key 29 which 
represents the usual spacebar. Keys 30 perform the function 
of effecting a shift between upper and lowercase letters of the 
alphabet. Other functions normally accompanying typewriting 
text material may be allocated to keys 3 while additional keys 
32 may be assigned special functions which are required only 
under certain circumstances or with the particular equipment 
to which the switch bank is connected. 
As suggested by the variety of sizes and shapes shown in 

FIG. 1, the individual key portions of the panel 22 may be of 
any desired size and shape. In general, it is preferred that they 
be generally rectangular, having the same basic arrangement 
and location as keys on the standard typewriter keyboard for 
ease of operation by one familiar with the typewriter. Of 
course, this arrangement is for convenience in coding a lan 
guage or bits of intelligence equivalent to test, and is not 
limitative upon the invention. 

Each key of panel 22 is formed from a portion or area of 
lever original sheet and is integral therewith. Each key is freed 
from the adjoining portions of the panel around the perimeter 
of the key except for a hinge portion at one side of the key. 
This construction is shown particularly in FIGS. 3 and 6. 
When each of the keys is generally of a quadrilateral shape, 
each key is discontinuous with the surrounding sheet along 
position sides at the gap 34, as indicated in FGS. 3 and 6, 
between a key portion 28 and an adjoining portion of the 
panel 22. They key portion remains integral with the panel 
along the fourth side 35 by a hinge tang integral with and 
resiliently interconnecting the main body of panel 22 and key 
portion 35. The length of this hinge portion 35 can be con 
trolled by the configuration given to the gap 34. As may be 
seen in FIGS. 1 and 3, gap 34 extends along a part of the 
fourth side of a key 28 to reduce the length of the hinge as 
compared with the corresponding dimension of the key. 

This construction permits each key to be deflected 
downwardly by manual pressure on its upper face. This deflec 
tion of the key involves a swinging motion about its hinge 35, 
and the force required is reduced when the thickness of the 
sheet is reduced at the hinge line, or the length of the hinge is 
reduced, or both. The resilience of the hinge restores the key 
to the raised or neutral position when manual pressure is 
released. 

it has been found that a photoetching process is a particu 
larly effective and economical manner of making the in 
dividual keys in the panel. While any photoetching process 
may be used, this type of process generally involves making a 
film negative on which the keyboard layout is made with the 
necessary degree of accuracy. This layout is then transferred 
by a photographic process to the upper face of the panel, 
which previously has been covered with a photosensitive 
masking material. After exposure of the photosensitive 
material through the film negative, the masking material is 
washed away in those areas to be etched, in this case espe 
cially lines creating gap 34. The chemical etching process is 
then carried on to the extent that in the treated or etched 
areas metal is removed to a depth equal to substantially one 
half the thickness of the panel sheet. This forms one-half of 
the gap 34. The sheet constituting panel 22 is preferably only a 
few thousandths of an inch thick, typically in the range of 10 
to 20 thousandths of an inch and is particularly suited to form 
ing keys of this character by a photo etching process as op 
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4. 
posed to mechanical processes. By this first step of the 
process, each key is etched on one side of the sheet. 

After this first etching step is completed, the etching 
process is repeated on the reverse or opposite side of the panel 
sheet in registration with the lines already etched. This second 
etching operation extends the gap 34 entirely through the 
panel sheet, thereby freeing each individual key from the ad 
joining sheet except along the hinge portion 35 between the 
spaced ends of etched gap 34. The final resulting structure is a 
panel having a plurality of individual keys which are resiliently 
hinged to the original panel sheet but are now capable of being 
deflected individually with respect to the plane of the sheet, 
such deflection taking place by bending the panel at the in 
tegral hinge 35, as indicated in FIG. 6. 
Assembly 24 of movable switch contacts is disposed a short 

distance directly below panel 22. This contact assembly is 
likewise formed from a flat metal sheet which preferably is 
substantially coextensive in size and shape with panel 22. As 
shown in FIG. 3, contact assembly sheet 24 has a plurality of 
three-sided cutout areas 40, each of which defines a contact 
tab 4A that, like the keys in panel 22, is free of the remainder 
of the sheet around three sides and hinged to the sheet at the 
fourth side by an integral portion 42 of the sheet. The mar 
ginal portion of a tab 41 opposite hinge 42 is further subdi 
vided to a comblike arrangement having a plurality of in 
dividual fingers 44. Each finger 44 is separated from the ad 
joining finger and remains integral with the tab 44 at its base. 
How the number of these fingers is arrived at will be explained 
later. 
The cutout areas 40 and the slits between fingers 44 may be 

formed in any suitable manner, as by stamping, diecutting, or 
photoetching, as above described. Since the assembly 24 pro 
vides the movable contact of each of a plurality of electrical 
switches, a metal sheet is preferably used to form the movable 
contacts as well as to provide a common conductor connected 
to all the contacts. The switch assembly sheet 24 is connected 
to one conductor of power terminal 11 by any suitable means. 

Interposed between top panel 22 and contact assembly 24 is 
guide plate 46 which is provided with a plurality of transverse 
ly extending bores in each of which is located a transfer pin 47 
of a suitable electrically nonconductive material. There is one 
transfer pin for each key in panel 22, and the length of each 
pin is equal to the spacing between the underside of the key 
above it and a tab 41 below. Thus, each pin transfers from a 
key of the panel to the movable contact associated therewith, 
deflection of the key to actuate the associated switch ele 
ments. Guide 46 is a relatively thick, rigid sheet or plate which 
is interposed between keyboard panel 22 and the switch ele 
ments in order to give structural rigidity and stability to the ap 
paratus. Guide plate 46 functions as a frame element as well as 
a support and guide for the transfer pins. It will be recalled 
that both sheets 22 and 24 are preferably thin flexible mem 
bers and consequently when disposed horizontally, as in 
dicated in the drawings, they are apt to sag when large enough 
to contain all keys of a typewriter keyboard. Guide sheets 46 
not only separates these two sheets, but serves to give dimen 
sional stability to the entire apparatus. Sheet 46 is preferably 
made of a suitable nonconductive material. 
The bottom element of the encoding apparatus is code 

block or program plate 26. This block comprises a base 50 of 
any suitable insulating material on the top surface of which is 
located a plurality of code bars 52 which form the fixed con 
tacts of each of the switches of the coding apparatus. It may be 
constructed by laminating a copper sheet to the base and 
chemically etching away unwanted parts of the sheet to leave 
on the base bars 52. 
These code bars 52 are separate or discrete elements. They 

are arranged parallel to each other and are laterally spaced 
apart. While a separate row of code bars 52 can extend for the 
full length of each of the rows of keys on panel 22, it is 
preferable, when the keyboard comprises more than a single 
row of keys, that the codes bars of all rows be interconnected. 
A series connection is effected when the code bars 52 are ar 
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ranged as shown in FIG. S. This zigzag pattern enables the 
code bars to extend in succession under all of the keys of the 
entire panel. The bars terminate at one edge of block 26 
where they are connected individually to pins on terminal 
block 14, this terminal block being any suitable well-known 
type of pin connector, preferably mounted on base 50. 

It is within the scope of the invention to provide any 
selected number of code bars 52. A minimum of one or two 
code bars may be sufficient with one to three keys. The 
keyboard panel 22 illustrated herein has a sufficient number 
of keys to permit formulation and transmission of English or 
other language text; and for this purpose an adequate number 
of combinations of pulses can be generated with eight code 
bars 52. In this illustrative case, six of the code bars are used in 
different combinations to generate enough unique groups of 
electrical pulses to transmit all of the letters of the alphabet, 
numerals, punctuation marks, and the like, necessary for En 
glish or other language text. Two additional bars are made 
available to transmit additional bits of intelligence that control 
machine operation rather than part of the message text. It thus 
becomes apparent that for any given installation, the number 
of code bars may be increased or decreased as required to 
generate the desired number of different groups of electrical 
pulses for the purpose intended. 

In addition to the code bars 52, it is also desirable to add 
stop bars 53, one at each side of the group, which act to limit 
the downward travel of the movable switch contacts thereby 
safeguarding against transverse tilting or twisting of contact 
assembly 24 and the possibility of noncontact of one or more 
fingers with the associated code bar. 

Because of this relationship, the tabs 4 are designed to 
have as many fingers 44 along one side as the total number of 
bars 52 and 53. Accordingly, each tab 4A is here provided with 
a total of 10 fingers, as many as seen in FIG. 6. 

In operation, the operator manually depresses an selected 
key of panel 22. The operator's finger and seventh is shown in 
phantom lines in FIG. 6. Manual pressure on the upper surface 
of the key 28 deflects the key downwardly, swinging it about 
the hinge at 35 to the position 28a of FIG. 6. This movement 
of generated 15728 is transmitted by transfer pin 47 to the as 
sociated tab 41, thereby bending the tab down and bringing 
the fingers 44 into contact with code bars 52. The two outside 
fingers 44 rest upon the inoperative stop bars 53 and serve to 
limit the downward travel of the movable contact assembly 
and more particularly to counteract any tendency of a group 
of contactfingers to tilt out of a plane parallel to the stationary 
contacts while moving into and out of engagement therewith 
since such tilt can result in the production of an erroneous pat 
tern of signal bits. This movement of a tab. 4 in response to 
deflection of the key of panel 22 produces a unique pattern of 
electrical contacts depending upon which of fingers 44 
complete an electrical contact with code bars 52. 
The pattern of electrical contacts is controlled by covering 

the top surface of each code bar 52 where no electrical con 
tact is desired with a coating of an insulating material, as in 
dicated at 55. This coating may be a piece of tape or a spray 
coating applied to the code bar, the insulating material being 
such as to prevent an electrical circuit being established 
between the two members 44 and 52 though mechanically en 
gaged. Else where, members 44 and 52 engage conductively 
and transfer electric current between tab 4 and code bars 52. 
Nonconducting coverings 55 are applied in such a manner 
that a different pattern of electrically conductive contacts 
between the fixed and movable switch contacts is established 
at each of the keys of keyboard 22 with the result that each 
key has its own unique pattern of electrical pulses established 
by depressing that key. 
By way of further explanation, reference to FIGS. 6 and 7 

indicates that the first, third and seventh code bars, counting 
from the left, are coated with nonconductive material 55. 
Consequently the electrical pulses are created by contacts in 
the second, fourth, fifth, sixth, and eighth bars, counting from 
the left. Thus, a group of five electrical impulses is generated, 
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6 
producing a unique electrical signal which is transmitted from 
the apparatus throughoutput terminal 14 and cable 15. 

In order to simulate more completely the operation of the 
standard typewriter keyboard, certain keys, such as keys 30, 
can be assigned a function of shifting from uppercase to lower 
case letters of alphabet. This case shift is effected physically in 
the coding apparatus, by movement of code block 26 in a 
direction parallel to the longitudinal extent of code bars, 52, 
thereby altering the pattern of electrical contacts made by 
each key and its associated tab 41. 
To permit movement of code block 26, the block is 

preferably slidably mounted within frame 27 so that the code 
block is capable of limited linear movement to occupy any one 
of two or more selected operating positions. Mechanism for 
effecting this movement of the code block may be of any suita 
ble type, but mechanism suitable for shifting the code block 
between two positions is illustrated in FIG. 2. It comprises 
solenoid 58 which is attached to frame 27. The solenoid has a 
longitudinally movable core 59 attached to bracket 60 which 
in turn is fastened to code block 26. When the solenoid is 
energized, plunger 59 is drawn into the solenoid coil, move 
ment being toward the right in FIG. 2. This movement of the 
plunger is transmitted through bracket 60 to code block 26. 
The result is to shift code block 26 in the direction and 

amount indicated by arrow 61 in FIG. 7. It will be seen that 
now the illustrated tab 41 can effect electrical contact with the 
first, third, fourth, fifth, seventh and eighth code bars 52, con 
ductive contact with the second and sixth bars being 
prevented by the nonconductive areas 55. Thus, as a con 
sequence of the physical shift in position of the code block, a 
change has been effected in the pattern of electrical contacts 
and a corresponding change has been made in the electrical 
pulses which are transmitted as a group through output ter 
minal 14. After solenoid 58 is deemergized the code block is 
restored to its original position by force exerted by tension 
spring 62 which is fastened at one end to bracket 60 and is 
anchored at the other end to a stationary abutment on frame 
27. The spring 62 continuously biases the code block towards 
a first position; then, when the code block has been moved to 
the right away from that position, returns it to its original posi 
tion by movement to the left in FIG. 2. 

It may be desired to shift the code block to a third operating 
position, and any suitable means may be provided. For exam 
ple, a second solenoid with a different range of travel may be 
added. 

Plate 50 is mounted in frame 27 for removal to permit easy 
replacement of the plate by another block with a different 
code. One advantage of this is that the same switch bank can 
thereby be programmed to transmit a different language or a 
different code for the same language or characters. For this 
reason, the entire code block, with terminal 14, preferably 
slides in and out of frame 27 through an open end thereof. In 
short, by interchanging code blocks, the switch bank can be 
reprogrammed for any purpose. 
An electric circuit has not been shown since any suitable 

known circuit may be used in the switch bank. The use of very 
low voltages is contemplated; and it is preferred to use a sin 
gle-point make-and-break type of circuit, of which several are 
well known, so that the fingers 44 and bars 52 are not ener 
gized when electrical contact is made or broken, thus con 
tributing to a longer life and less maintenance for the ap 
paratus. 

VARATIONAL EMBODIMENT OF THE INVENTION 

There is shown in FIGS. 9, 10 and 11 simplified, variational 
embodiment of the invention. In this form, corresponding 
parts have been designated by the same reference numerals 
used above, but with the addition thereto of the lettera. 
From FIGS. 9 and 11, it will be noted that the hinge struc 

ture of the keys 28, etc., on panel 22 has been modified, the 
resistance of the hinge to bending being controlled by reduc 
ing the thickness of the plate at the hinge rather than reducing 
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the length of the hinge itself as in the embodiment first 
described. Thus, gap 34a is now U-shaped with its ends spaced 
further apart than in FIG. 3. In order to reduce the resistance 
of the key to bending, and to define more sharply the hinge 
point, a shallow groove 65 is etched at the location of the 
hinge at the spaced ends of gap 34a. 

This variational form of the invention is also characterized 
by omission of guide plate 46 and loose pins 47 sliding in the 
guide plate to transmit to the tabs the movement of the keys of 
panel 22. Instead, each tab. 41a is provided with a centrally 
located raised portion, typically in the form of button 66, 
against which a key 28a strikes when depressed, as shown in 
F.G. 11. This construction applies to operating force centrally 
to a tab 4a and causes the tab to bend about its hinge to bring 
its fingers 44a into engagement with code bars 52a. These 
code bars are arranged and constructed in the same fashion as 
already described and establish an electrical circuit through 
each conductive contact between the code bars and the fin 
gers of the tab. It will be noted that the construction has also 
been simplified by the omission of stops 53. 
As mentioned above, the invention is in no way limited by 

the number of keys in the top panel. Accordingly, in a coding 
device in which only a relatively small number of keys is 
required, the area of panel 22 and the sheets beneath it is so 
reduced that the presence of an intermediate guide plate 46 is 
not required. Under these circumstances, the simplified form 
disclosed in FIGS. 9, 10 and 11 may be entirely satisfactory. 

In summary, it is to be understood that the electrical signals 
constituting the output at terminal block 14 are composed of 
unique arrangements of electrical pulses. The number of 
possible combinations depends upon the number of code bars. 
When eight code bars are used as in the preferred embodi 
ment described above, each signal may contain anywhere 
from one to eight electrical pulses distributed in any desired 
manner over one or more of the available code bars and out 
put terminals connected thereto. 
A compatible receiver is designed to differentiate between 

pulses on different code bars so that even a single pulse 
represents a different bit of information depending upon 
which of the code bars generates that particular signal. The 
duration or electrical characteristics of the signal may or may 
not be of any consequence to the receiver. Thus, the receiver 
may or may not differentiate between alternating current and 
direct current signals; but it is assumed in this disclosure that 
the mere existence of an electrical pulse from a code bar is 
sufficient to form an intelligible signal at the output terminal. 
From the foregoing it will be appreciated that this coding ap 
paratus is particularly suited for generating electrical signals in 
which the pulses represent a binary code. Accordingly, ap 
paratus adapted to receive signals in a binary code is compati 
ble with the coding or programming device of the present in 
vention. 
From the foregoing discussion it will be apparent that vari 

ous changes in the details and design or arrangement of the 
elements of the coding apparatus may occur to persons skilled 
in the art without departing from the spirit and scope of the 
present invention. Accordingly, it is to be understood that the 
foregoing description is considered to be illustrative of, rather 
than limitative upon, the scope of the present invention. 

I claim: 
1. A multiple-switch bank for producing a unique group of 

electric signals for each of a plurality of individual bits of intel 
ligence, comprising operatively assembled in combination: a 
keyboard comprising a single sheet of flexible material having 
a separate movable key for each bit; each of said keys com 
prising an integral portion of said single sheet and separated 
therefrom by a looplike slot the opposite ends of which extend 
along the opposite sides of a hinge tang having one end in 
tegral with said sheet; and means moved by and responsive to 
deflection of a key of the keyboard to establish a unique pat 
tern of electrical contacts with a plurality of conductors, each 
of which contacts produces an electrical signal in a conductor 
and which signal is isolated from said movable keys. 
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8 
2. A multiple-switch bank as in claim 1 characterized in that 

said hinge tang includes a straight groove extending transver 
sely thereof. 

3. A multiple-switch bank as in claim 1 characterized in that 
said means for establishing a unique pattern of contacts com 
prises: a plurality of electrically isolated conductors; a contact 
assembly having a plurality of movable contacts each as 
sociated with one key and supported resiliently at a normal 
position spaced from a respective one of said conductors but 
movable toward and away from said conductors by movement 
of the associated key; and signal group control means as 
sociated with the movable contacts for each of said keys effec 
tive to establish a unique group of electrical signals in 
response to depression of each of said keys 

4. A multiple-switch bank as in claim 3 characterized in the 
provision of a plurality of said signal group control means for 
establishing unique groups of electrical signals, and means for 
selectively shifting said signal group control means whereby 
depression of a selected key creates a peculiar group of elec 
trical signals depending upon which of said signal control 
group means is in use. 

5. A multiple-switch bank as in claim 3 in which an area of 
selected conductors is coated with an insulating material to 
prevent electrically conductive contact; said movable contacts 
at selected locations in order to establish each unique pattern 
of electrical signals. 

6. A multiple-switch bank as in claim 3 characterized in that 
said contact assemblies are integral with and part of a com 
mon homogenous sheet of flexible conductive material, each 
contact assembly having a plurality of similar flexible fingers 
each aligned with a respective one of said conductors and 
deflectable in unison by an associated one of said keys toward 
said conductors. 

7. A multiple-switch bank as in claim 3 characterized in that 
each contact assembly is an articulated member comprising: a 
flexible strip hingedly mounted at one end and terminating at 
the opposite end on a plurality of integral fingers, there being 
one finger for each of said conductors. 

8. A multiple-switch bank as in claim 1 characterized in that 
said movable keys are arranged in at least one row and said 
means to establish a unique pattern of electrical contacts com 
prises: a plurality offixed conductors extending parallel to and 
spaced from the row of keys and a plurality of resiliently 
mounted movable contacts arranged between each of said 
keys and said conductors, there being a movable contact for 
each of said conductors associated with and movable by each 
key toward and away from engagement with said conductors. 

9. A multiple-switch bank as in claim 3 characterized in the 
provision of a rigid guide plate supported beneath and parallel 
to said flexible keyboard sheet, and a plurality of transfer pins 
slidably mounted in said guide plate with their opposite ends 
bearing against associated ones of said keys and said contact 
assemblies and individually movable in response to movement 
of an associated one of said keys. 

10. A multiple-switch bank as in claim 1 in which said plu 
rality of conductors and said means for establishing a unique 
pattern of electrical contacts includes means for changing the 
pattern of electrical contacts. 

11. A multiple-switch bank that comprises operatively as 
sembled in combination: a keyboard having a plurality of inde 
pendently operable resilient keys fixed to a first sheet; a 
second and conductive flexible sheet having a plurality of 
groups of movable contacts each group of which is movable in 
unison by an associated one of said keys, a code block opera 
tively associated with said groups of contacts and including 
said plurality of conductors and means associated therewith 
for establishing a unique pattern of electrical signals each time 
a key is depressed to complete an electric circuit between cer 
tain of said movable contacts and certain of said conductors, 
and means for shifting said code block to an alternate position 
to change the pattern of conductive contacts between each of 
said groups of contacts and said plurality of conductors. 
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12. A multiple-switch bank as in claim 11 characterized in 
that said code block is readily replaceable with a code block 
providing a different unique pattern of electrical signals at 
each key. 

13. A multiple-switch bank as in claim 11 characterized in 
that said code block has a base of nonconducting material fix 
edly supporting said conductors in spaced-apart parallel rela 
tion, selected areas of certain of said conductors opposite 
each group of movable contacts being covered with insulating 
means positioned to prevent formation of an electrically con 
ductive contact between that conductor and an associated one 
of said movable contacts. 

14. An article of manufacture suitable for use in opening 
and closing an electrical circuit not in circuit with said article 
of manufacture, said article comprising a thin sheet of resilient 
material having a relatively large area key portion separated 
from the remainder of said sheet except for a relatively small 
area hinge tang confined to one lateral side of said key por 
tion, said hinge tang being integral with both said sheet and 
with said key portion and effective to restore said key portion 
repeatedly to the normal position thereof each time after said 
key portion has been deflected from said normal position to 
control an electric circuit not in circuit with said article of 
manufacture. 

15. An article of manufacture as defined in claim 14 charac 
terized in that the normal position of said key portion is 
generally in the plane of said sheet of resilient material. 

16. An article of manufacture as defined in claim 14 charac 
terized in that said key portion has a surface area at least coex 
tensive in size with the tip of an operator's fingertip. 

17. An article of manufacture as defined in claim 14 charac 
terized in the provision of housing means supporting said sheet 
of resilient material and including said sheet as one exposed 
surface of said housing means. 

18. An article of manufacture as defined in claim 17 charac 
terized in the provision within said housing means of a plurali 
ty of electrical conductors normally out of conducting contact 
with one another and operatively associated with said key por 
tion for movement into conducting contact so long as said key 
portion is held flexed out of the normal position thereof in a 
predetermined contact closing direction. 

19. An article of manufacture as defined in claim 14 charac 
terized in that said sheet of resilient material is provided with a 
plurality of said key portions each similarly integral with said 
sheet through similar hinge tangs. 

20. An article of manufacture as defined in claim 19 charac 
terized in that said key portions are bordered by a narrow 
generally C-shaped slot electroetched through said sheet and 
having the slot ends terminating at the lateral edges of said 
hinge tang. 

21. An article of manufacture as defined in claim 19 charac 
terized in that a plurality of said hinge tangs have substantially 
identical flexing characteristics and whereby substantially 
identical touch pressure applied to each by a tip of an opera 
tor's finger suffices to bring said plurality of electrical conduc 
tors associated with the depressed one of said keys into con 
ducting contact. 

23. An article of manufacture as defined in claim 2 charac 
terized in that each one of said key portions is effective when 
deflected to bring the associated conductors into conducting 
relationship to create a group of signals in electrical circuitry 
connected therewith which pulses are in predetermined time 
phase relationship to one another and distinctly different from 
the group of signals created upon the closing of other of said 
key portions 

23. An article of manufacture as defined in claim 22 charac 
terized in that said key portions are closely spaced to one 
another in rows and conveniently arranged for manipulation 
by the fingers of an operator's hands without need for lateral 
movement of the hands. 

24. An article of manufacture as defined in claim 21 charac 
terized in that said electrical conductors lie in closely spaced 
side-by-side relation and extend transversely of consecutive 
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ones of said key portions, a plurality of conductive fingers 
operatively associated with each of said key portions and 
aligned with a respective one of said conductors for simultane 
ous movement toward and away from said conductors in 
response to flexing of the associated key portion, and barrier 
means interposed in the path of movement of selected ones of 
said conductive fingers preventing contact thereof with its as 
sociated conductor. 

25. An article of manufacture as defined in claim 24 charac 
terized in that said barrier means comprises a nonconductive 
film. . 

26. An article of manufacture as defined in claim 25 charac 
terized in that said nonconductive film is adherent to selected 
areas of said conductors, and adjacent areas of said conduc 
tors being exposed. 

27. An article of manufacture as defined in claim 26 charac 
terized in the provision of means for shifting said conductive 
fingers and said conductors relative to one another thereby to 
vary the particular conductors having exposed areas and film 
covered areas in the path of movement of said conductive fin 
gers. 

28. An article of manufacture as defined in claim 27 charac 
terized in that said shifting means includes manually operable 
means in close proximity to said key portions and manipulata 
ble by the operator without need for moving his fingers from 
their normal position overlying said key portions. 

29. An article of manufacture as defined in claim 27 charac 
terized in that said shifting means includes electromechanical 
means controlled by flexing a selected one of said key por 
tions. 

30. An encoding device for creating a multiplicity of distinc 
tive groups of electrical signals each group of which is 
representative of a unit of distinctive intelligence, said device 
comprising a plurality of electrical conductors supported in 
side-by-side relation opposite a plurality of sets of conductive 
fingers, at least a majority of said sets of fingers including a 
separate finger positioned for movement toward and away 
from a related one of said conductors, a multiplicity of keys 
operatively associated with a respective one of said sets offin 
gers, said keys being operable independently of one another 
and mounted on a common support member, and barrier 
means interposed between said sets of fingers and said con 
ductors and including more than one set of distinctively ar 
ranged barrier patterns contiguous to one another and selec 
tively usable to bar contact of certain fingers with said con 
ductors whereby flexing of one of said keys creates one of a 
plurality of distinctive bits of electrical signals representing 
distinctive intelligence and wherein the particular group of 
distinctive bit signals produced depends on which of said bar 
rier patterns is in us. 

31. An encoding device as defined in claim 30 characterized 
in that said barrier means comprises an insulative film applied 
to selected areas only of said conductors. 

32. An encoding device as defined in claim 31 characterized 
in the provision of means for moving said conductors and said 
sets of fingers relative to one another thereby to interpose a 
different one of said plurality of distinctive barrier patterns 
between said sets of fingers and said conductors thereby to 
change the coded groups of bit signals created upon flexing a 
selected one of said keys. 

33. An encoding device as defined in claim 30 characterized 
in that said groups of conductive fingers are an integral part of 
a common sheet of resilient conductive material. 

34. An encoding device as defined in claim 30 characterized 
in that said keys are an integral part of a common sheet of 
resilient material. 

35. An encoding device as defined in claim 34 characterized 
in that plurality of said hinge tangs connecting said keys to the 
main body of said common sheet are identical as respects their 
resistance to flexing from their normal stable positions. 

36. An encoding device as defined in claim 34 characterized 
in that the peripheries of said keys and the opposite lateral 
edges of said hinge tangs are separated from the main body of 
said common resilient sheet by narrow slots. 
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37. An encoding device as defined in claim 36 characterized 

in that said slots are electroetched through said sheet of 
resilient material. 

38. In combination, a keyboard having multiple keys each 
operable to actuate an associated group of resilient contacts 
movable interconnected for movement in unison relative to a 
group of normally stationary contacts to produce a distinctive 
group of electric signals each representing an individual bit of 
intelligence, said stationary contacts including a pair of stop 
contacts spaced to either side of the center ones of said sta 
tionary contacts and each of said pairs of contacts cooperating 
with an associated one of said movable contacts to hold said 
group of resilient contacts properly positioned for positive 
contact with a respective one of said stationary contacts as the 
associated group actuating key is operated. 
39. The combination defined in claim 37 characterized in 

that certain of said stationary contacts have areas thereof in 
the path of each of said groups of resilient contacts coated 
with a film of nonconductive material and others thereof un 
coated and wherein the pattern of coated and uncoated areas 
differs for each of said groups of resilient movable contacts 
whereby the actuation of each key produces a different pat 
tern of bits of intelligence. 
40. The combination defined in claim 38 characterized in 

that said pair of stop contacts are additionally effective upon 
one thereof engaging the juxtaposed one of said resilient con 
tacts before the other of said stop contacts engages its jux 
taposed resilient contact to tilt all of the resilient contacts of 
that group in a direction to counteract the tilt error thereby to 
assure precise and substantially uniform engagement of each 
resilient contact with its associated stationary contact. 
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41. The combination defined in claim 37 characterized in in 

that said groups of resilient movable contacts are formed as an 
integral homogenous part of the same sheet of thin resilient 
metallic material. 

42. The combination defined in claim 40 characterized in 
that said movable contacts comprise slender fingers lying 
parallel to one another with one set of adjacent ends con 
nected to one another, and means operable by the associated 
one of said keys for applying pressure to the associated group 
of said fingers adjacent said one set of adjacent ends of said 
fingers thereby to actuate said group offingers in unison. 

43, The combination defined in claim 41 characterized in 
that each of said groups of movable contacts is formed as an 
integral part of a common sheet of resilient metallic material. 
44. The combination defined in claim 39 characterized in 

that said pair of stop contacts is located outwardly of and 
along the opposite lateral edges of the remainder of said sta 
tionary contacts, 

45. The combination defined in claim 37 characterized in 
that the engagement of either of said pair of stop contacts with 
the associated resilient contact of any of said groups of 
resilient contacts in advance of the other is automatically ef 
fective to tilt said group of resilient contacts in a direction to 
counteract the tilt error and to bring both of said pair of stop 
contacts into firm engagement with their respective resilient 
Contacts. 

46. The combination defined in claim 37 characterized in 
that said stationary contacts comprise a plurality of conduc 
tors common to and positioned in the path of the group of 
movable contacts associated with each of said keys. 
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