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KEYBOARD COMPOSED OF THREE INTER-

RELATED BUT INDIVIDUALLY REPLACE-

ABLE UNITS

Laszlo Victor Wenczel, Elizabeth, N.J,, assignor to

Varityper Corporation, Newark, IN.J., a corporation of
Delaware

Filed Jam. 23, 1962, Ser. No. 168,123
11 Claims. (CL 197—19)

This invention relates to a new and improved elec-
trically driven keyboard and more particularly to a
keyboard apparatus suitable for use with a variety of
different electrically actuated business machines.

There are a number of different kinds of business
machines that may be controlled in their operation by
electrical signals and in which it is necessary or desir-
able to provide for direct operator control by means of
a keyboard mechainsm. Typical examples of business
machines of this kind include keyboard-actuated auto-
matic embossing machines, photocomposing machines,
tape punches, computing devices, and others. Usually,
the keyboard apparatus is specifically. designed to meet
the requirements of the business machine with which it
is used. On the other hand, machines of this general
kind have certain requirements in common, including
particularly speed and accuracy of operation and free-
dom from frequent mechanical or electrical break-downs.
The differences between the requirements of individual
machines are usually concerned with the necessity of
providing special keys for functions peculiar to a given
machine,

In many business machines of this kind, there is no
need for a mechanical connection between the keyboard
and the machine itself. Rather, machine control is ef-
fected by opening, closing, or otherwise modifying in-
dividual electrical circuits in response to actuation of
the keys of the keyboard by the machine operator. Con-
sequently, effective control can be provided for a num-
ber of different kinds of machines, utilizing a single basic
keyboard structure, if the keyboard itself can accom-
modate varying arrangements of keys to fit the functional
requirements of the different machines.

It is-a principal object of the invention, therefore, to
provide a new and improved high-speed keyboard adapt-
ed for use with a variety of different business machines
having varying requlrements with respect to the number
of functional keys in the keyboard.

A more particular object of the inveation is to pro-
vide a control switch and actuating comstruction, for an
electrically actuated keyboard, which is low in cost yet
accurate in operation and which is also rugged and sub-
stantially maintenance-free. A feature of the invention
which is of substantial value in achieving this object
is the provision of switch actuating means capable of
controlling a large number of individual confrol switches
but driven from a single continuously driven shaft.
Another important feature of the invention, in this re-
gard, is a control switch assembly which locates all of
the key-actuated switches of the keyboard in an assem-
bly displaced from the operating keys and in a posi-
tion readily accessible for cleaning and preventive main-
tenance, .

Another object of the invention is to provide pro-
tection against overly rapid operation of two keys, in the
use of an electrically actuated keyboard, without loss of
the function controlled by the second of the two keys
actuated.

An additional object of the invention is to provide
for cyclic control of an electrically actuated keyboard,
including particularly means for conirolling the termina-
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electrical signal from the controlled machine indicative
of completion of a machine operation.

Other and further objects of the present invention
will be apparent from the following descrlptlon and
claims and are illustrated in the accompanying drawings
which, by way of illustration, show preferred embodi-
ments of the present invention and the principles thereof
and what is now considered to be the best mode con-
templated for applying these principles. Other embodi-
ments of the invention embodying the same or equiva-
lent principles may be used and structural changes may
be made as desired by those skilled in the art without
departing from the present invention and the purview
of the appended claims.

In the drawings:

FIG. 1 is a plan view of a keyboard constructed in
accordance with one embodiment of the present inven-
tion, with substantial portions of the upper part of the
keyboard cut away to show the operating mechanisms
thereof;

FIG. 2 is a detail view of a single key linkage in the
keyboard;

FIG. 3 is a sectional elevation view taken approxi-
mately along line 3—3 in FIG. 1;

FIG. 4 is a sectional elevation view taken approxi-
mately as indicated by line 4—4 in FIG. 1;

FIG. 5 is a detail sectional view of a part of the key-
board apparatus, similar to a part of FIG. 4 but drawn
to a larger scale;

FIG. 5A is a detail view similar to FIG. 5 with the ap-
paratus in a different operating condition;

FIG. 6 is a detail sectional elevation view, similar to
FIG. 4 but taken approximately along line 6—6 in
FIG. 1; .

FIG. 7 is an exploded perspective view of the prin-
cipal operating components of the keyboard, exclusive
of the keys;

FIG. 7A is a simplified schematic circuit diagram
of a control device;

FIG. 8 is a detail elevation view, similar to FIG. 6,
of another embodiment of the present invention;

FIG. 9 is a partial plan view of the keyboard mech-
anism of FIG. 8;

FIG. 10 is a detail sectional view taken approximately
along line 10—18 in FIG. 9; and

FIG. 11 is a simplified schematic circuit diagram of a
second control device.

A keyboard mechanism 10, comprlsmg the 1mt1a1 em-
bodiment of the present invention, is illustrated in-FIGS.
1-7. 'The keyboard 10 includes a base casting 11 having
a pair of longitudinal channels 12 and 33. The chan-
nels 2 and I3 are utilized to mount the keyboard 10
on the frame of a business machine 14 and particularly
on a pair of cantilever support members 16 and 17.
Thus, as best shown in FIG. 3, the machine" support
members 16 and 17 are received in the longitudinal chan-
nels 12 and 13, respectively, the base 11 being secured
in predetermined position on the support members by
suitable means such as a plurality of retaining screws 18.

The frame of the Leyboard 10 includes, in addition to
the base member 11, a pair of vertical frame members

22 and 23 which are mounted on the base by suitable’

means such as a plurality of mounting screws 21. A
main shaft 25 extends between the frame members 22 and
23, being mounted in suitable bearings 26 in the vertical
frame members., A pair of locating members 27 and
28 are mounted near the ends of the shaft 25, inter-
mediate the two vertical frame members, and are utilized
to maintain the shaft 25 in aligned position, longitudi--
nally of the shaft, between the frame members.

The main shaft 25 carries a large number of actuator
devices 31 employed to actuate individual signalling de-
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vices as explained more fully hereinafter. Each of the
actuator devices 31, as shown specifically in FIGS. 2 and
5, comprises an_inner drive disc 32 which is keyed or
otherwise affixed to the shaft 25 by a suitable key member
33. The key member 33 may constitute a single mem-
ber extending longitudinally of the shaft 25 and effective
to secure all of the discs 32 on the shaft for rotational
movement therewith, Each of the inner discs 32 is pro-
vided with a flange portion 34 and a recess portion 35,
Fach actuator device 31 further includes an annular actu-
ating element 36 having an internal diameter smaller than
the external diameter of the flange 34 on the associate
driving disc 32. - Preferably, the internal diameter of each
annular actuator 36 is approximately equal to the external
diameter of the portion 35 of the associated driving disc.
Each of the annular actuating elements 3§ is provided
with a pair of diametrically opposed lugs 38 and 32, as
shown in FIG. 3.

As shown in FIG. 3, and illustrated in detail in FIG. 2,
the individual actuator devices 31 are disposed in Iongi-
tudinal array along the shaft 25. A pair of springs 41
and 42 are utilized to hold the actuator devices 31 in com-
pact relation to each other longitudinally of the shaft, each
of the springs urging the actuator assemblies toward a
stop member 43 fixedly mounted at the center of the
shaft (FIG. 3). The stop member 43 may comprise a
third bearing for the main shaft 25, supported in a bear-
ing bracket 44,

" The driving discs 32 and the actuator rings 38 of the
actuator devices 31 may be fabricated from nylon or
other suitable dimensionally stable plastic material. The
material selected should permit achievement of a frictional
driving connection between each of the internal driving

" discs 32 and the external actuator rings 36. On the other
hand, the frictional connection between the inner and out-
er. members of .the actuator assembly 31, in each in-
stance, should not be such as to cause the two elements

" to lock vp with respect to each cther, since these two ele-
ments must slip with respect to each other most of the
time during operation of the keyboard 18. The sclf-
lubricating qualities of nylon, and other plastic such as
the fluoro-carbon plastics make these materials quite ad-
vantageous in construction of the individual actuator as-
semblies.

An additional actuator device 45 is located at the left-
hand end of the shaft 25, as seen in FIGS. 1 and 3. The
actuator device 45 is essentially similar in construction
to each of the actuator devices 31, although it is utilized
for a different purpose as described more fully herein-
after,  Thus, the actuator device 45 includes an internal
driving disc 46 and an external actuator 47 which corre-
spond in. construction and configuration to the members
32 and 36, respectively, of the actuator device 31 of
FIGS. 2 and 5..

The keyboard 19 further includes a plurality of in-
dividual signalling devices equal in number to and in-
dividually associated with the actuators 3%, In this em-
bodiment of the invention, each of the signalling devices
comprises a single pole swiich as exemplified by the
switch 81 (FIGS. 4 and 6). Each of the switches 51
includes an-elongated upper contact arm 52 which projects
into the path of movement of the actuator lugs or lobes on
one of the actuator elements 36. The upper contact arm
52 in each-of the switches 51 is of flexible construction
and can be bent down to-engage a second flexible con-
tact arm 53 which, in turn, can be bent downwardly to
engage a third or lower resilient contact arm 54. The
contact arms 53 and 54 are shorter than the upper con-
tact arm 52:and do not project into the path of the lugs
on the associated actuator element. With reference to
FIG. 6, it is-séen that the upper arm 52 of each switch
assembly 51 can be deflected by either Jug on the associ-
dted actuator to-close electrical contact between the in-
dividual elements of the switch.

It would be possible to construct the switch assemblies
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51 as independent devices, but this presents substantial
problems with respect to spacing between the switches.
A preferred construction is best shown in FIGS. 6 and 7
and comprises a channezl-shaped switch support member
£6 having three vertically projecting support pins 57
afiixed thereto. A first strip of insulator material 58 is
mounted upon the support pins 57, the insulator strip
being provided with suitable apertures for receiving the
support pins. The insulator strip 58 is provided with a
series of smaller apertures 5%, there being two apertures
§9 for each switch location. A second imsulator strip
&1 fits on the pins 57 above the strip 58, a third insulator
strip 62 goes above the strip 61, and a fourth insulator
strip 63 fits on the vertical support pins above the strip
62. FEach of the insulator strips 61-63 is essentially
similar in construction to the strip 58, and each is pro-
vided with a corresponding pair of apertures, similar to
the apertures 59, at each switch location. O©f course, the
cverall thickness of the insulator strips may vary, depend-
ing upon the installation requirements of the switches 51
and the spacing desired between the outboard ends of
the resilient contact members 52-54.

" Each cf the spring contacts 52 fits between the insulator
strips 62 and 63 in alignment with one pair of apertures
in each of the insulator sirips. Each contact member 53
is fitted between the strips 61 and 62, and each contact
member 54 js located between the strips 58 and 61. Con-
tact members are provided with apertures similar in size
and configuration to the individual switch-position aper-
tures in the insulator strips. The contact members 52-54
are held in aligned position relative to cach other and
relative to the insulator strips by means of insulator pins
64 which project upwardly through the individual aper-
tures, at each switch location, in the insulator strips and
through the corresponding apertures in the switch contact
members. A steel pressure plate 65 is disposed above the
switch insulator strip 63 and a channel-shaped upper
support member 65 is disposed above the pressure plate
€3. The entire assembly is held together by suitable re-
tainer members such as the screws 67 which, in this in-
stance, are threaded into tapped openings in the upper
ends of the vertical support pins 57,

The mechanical linkages utilized to control the aciua-
tor devices 31 from a series of individual operaicr-ac-
tuated keys can best be understocd by reference to FIGS.
1, 2 and 4. At the lower or front end of the keyboard
16, as illustrated in FIG. 1, a pair of vertical frame mem-
bers 72 and 73 are mounted on the base 17 by suitable
mounting means such as the screws 74. A iransverse sup-
port frame comprising two transverse frame members 76
and 77 extends between the vertical frame members 72
and 73, and this support frame further includes a stepped
transverse support member 75 as best illustrated in FIG. 4.
In the keyboard 18, the transverse member 75 is pro-
vided with five levels to accommodate a fiverow key-
board; a greater or lesser number of individual levels
could be employed if desired to provide for a different
number of rows of keys in the keyboard. The vertical
frame members 72 and 73 also provide support for five
individual transverse support rods or stationary shafts
€1, 82, 83, 84 and 85, one for each row of keys in the
kevboeard.

The support member 75 in the keyboard 18 is utilized
to support a plurality of individual keys. Since the op-
erating linkages for the keys are sssentially similar to each
other, only one such linkage is described in detail. Thus,
taking the key &¢ in the first or upper row of the key-
board, it'is seen that this key comprises an external cap
member 87 mounted upon a vertically extending key
clement 83. The key element 88 projects through an
aperture in the upper level &% of the stepped support plate
75. A spring 91 is disposed in an encompassing relation
to a portion of a key element 88 and normally maintains
the key in the elevated or inactive position shown in
FIG. 4. The lower end of the key member 88 is aligned
with a bell crank 92 that is pivotally mounted upon the
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stationary shaft 81 for the first row of keys. A con-
necting rod 93 is connected to the bell crank 9% (FIGS.
2 and 4) and this rod 93 is connected at its opposite end
to a stop member 94 aligned with one of the actuator ele-
ments 36 in a given one of the actuator devices 31. As is
evident from FIG. 4, when the key 86 is depressed against
the bias afforded by the spring 91 it rotates the bell crank
82 in a counterclockwise direction about the support shaft
81. This rotational movement of the bell crank 92 is ef-
fective to move the connecting rod 93 to the right, as seen
in FIG. 4 (downwardly as seen in FIG. 2). This move-
ment of the rod 83 is utilized to control operation of the
stop member 94 and, thereby, to control operation of the
associated actuator element 36 as described in greater de-
tail hereinafter.

As noted above, each of the key mechanisms for the key-
board is essentially similar to that described with respect
to the key 85. Thus, for each key of the keyboard there
is an associated beli crank, such as the crank 92, rotatably
mounted on one of the stationary shafts §1-85. More-
over, each of the cranks is connected by one of the rods
93 to an individual stop element 94 that is employed to
control an individual one of the actuating devices 31.

As shown in FIG. 5, the stop member 94 is pivotally
mounted upon a shaft 96. The shaft 95 extends trans-
versely of the keyboard between the vertical frame mem-
bers 22 and 23. The stop member 94 includes a first stop
element 97 and a second stop element 98. Ordinarily, the
stop element 97 engages one of the lobes or lugs 38 and 39
on the actuator element 36 with which the stop member
94 is aligned. This is the position shown in FIG. 5. In
this positicn, the stop element 98 of the stop member 94 is
displaced from the actuator element 36 of the device 31,
far enough to be clear of either of the lugs 38 and 39.
The stop member includes an upwardly projecting arm
99; a biasing spring 181 is connected to the arm 99, the
opposite end of the spring being connected to a fixed frame
member 102 (see FIG. 4). The spring 191 is uitilized to
bias the stop member 94 toward the position illustrated
in FIG. 5, but permits rotational movement of the stop
member from this position to the alternate position shown
in FIG. 5A, as explained in detail hereinafter.

Each of the actuator devices 31 is aligned with an indi-
vidual one of the stop members &4, as noted hereinabove.
Consequently, there is no need to repeat a description of
all of the stop elements and their relation to the actuator
devices. Moreover, there is a similar stop element 184
that is associated with the actuator device 45 at the ex-
treme left-hand end of the main shaft 25, as shown in
FIGS. 6 and 7. The stop member 184 is also provided
with two individual stop elements £$7 and 168, corre-
sponding to the stop elements 97 and 98, respectively, of
the stop members associated with the other actuators.
Moreover, the stop member 184 is provided with a biasing
spring 111 that holds the stop member in the position
shown in FIG. 6 but permits rotational movement of the
stop member relative to the fixed support shaft 96. Thus,
the stop element 167 is normally held in engagement with
one of the lugs or lobes 163 and 106 on the actuator ele-
ment 47 of the device 45.

The stop member 14 is not connected to any of the
keys of the keyboard. Instead, the stop member 104 is
mechanically connected to the armature 112 of a sole-
noid 113 that is mounted upon the vertical frame member
72. The solenoid 113 is utilized to control operation of
the stop member 194 independently of the keys of the
keyboard to afford protection against too-rapid actuation
of the keys as explained more fully hereinafter.

A rock shaft 121 is incorporated in the keyboard 16;
the rock shaft extends between and is journaled in suit-
able bearings mounted in the vertical frame members 22
and 23, as shown in FIG. 1. A crank member 122 is af-
fixed to the shaft 121 at the left-hand end of the shaft as
seen in FIG. 1. One end 123 of the crank 122 is nor-
mally engaged by one of the lobes 185, 186 of the actuator
element 47 (FIG. 6). The other arm 124 of the crank
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122 is connected to a spring 125 which urges the crank
toward rofational movement in a clockwise direction. A
bail 127 is affixed to the shaft 121; this bail extends across
the keyboard mechanism in alignment with the actuator
devices 31 (FIG. 1). However, when the crank 122 and
the shaft i21 are held in their normal or initial rotational
position, as shown in FIG. 6, the bail 127 is displaced from
and is clear of the lugs or lobes on the actuator elements
of the actuator assemblies 31, this relationship also being
shown in FIG. 5.

For operation of the keyboard 10, it is necessary to
provide some means for continuously rotating the main
shaft 25. In FIG. 3, this means is generally indicated
by the motor 131 connected to the outboard end of the
shaft 25 that projects beyond the vertical support mem-
ber 23. It is not essential that a separate drive motor
be provided for the shaft 25, however. In those key-
board-controlled machines in which one or more motors
or other drive sources are already available, the drive
for the shaft 25 may be provided by a suitable power
take-off from some other portion of the machine.

Thus, when the keyboard 10 is placed in operation,
the motor 131 is energized to rotate the shaft 25. The
speed of rotation of the shaft 25 is not critical, although
it should be fast enough to provide the desired rapidity
of operation of the keyboard. Typically, the rotational
speed - of the shaft 25 may be of the order of three
hundred revolutions per minuté. The rotational move-
ment of the shaft, of course, causes all of the drive discs
32 of the actuator devices 31 fo rotate at the same speed,
since the drive discs are keyed or otherwise affixed to
the shaft., The drive disc 46 of the individual actuator
device 45 (FIGS. 6 and 7) is also rotated at the same
speed as the main shaft,

When operation is started, all of the stop members 94
are in alignment in the position illustrated in FIG. 5.
Theé stop element 97 of each stop member 94 engages
one lobe 38 on the corresponding actuator ring 36. En-
gagement of the lobe 38 with the stop element 37 re-
strains rotational movement of the actuator 36, in each
instance, with the result that the drive element 32 for
the actuator ring must slip relative thersto. As long
as these conditions are maintained, none of the signal-
ling switches 51 are closed and there is no output sig-
nal from the keyboard. At the same time, the stop
member 104 for the individual actuator device 45 is main-
tained in the position shown in FIG. 6, by the biasing
spring 111. Accordingly, the stop element 167 of the
stop member 104 engages one lobe 105 of the actuator
47 and prevents operation of this actuator.

Assuming that the operator now depresses the key 86
in the usual manner, pushing downwardly on the cap
87 of the key (FIG. 4), the key element 88 moves down-
wardly against the bias afforded by the spring 91, rotat-
ing the bell crank 92 in a counterclockwise direction.
The rotational movement of the crank 92 moves the rod
93 to the right (FIGS. 4 and 5) and pivots the stop
member 94 counterclockwise about the support rod or
shaft 86, Depression of the key 86 through a predeter-
mined distance causes a sufficient movement of the con-
necting rod 93 to pull the stop element 97 of the stop
member 94 clear of the actuator lobe 38. As soon as
this happens, the frictional connection between the driv-
ing disc 32 and the annular actuator 36 causes the
latter to rotate in response to rotational movement of the
shaft 25. In FIGS. 4 and 5, the direction of rotation
of the shaft is clockwise. Thus, the actuator 36 rotates
in a clockwise direction from the position of FIG. 5
toward that of FIG. 5A, bringing the lobe 38 into engage-
ment with the contact arm 52 of the signalling device 51
and actuating the signalling device from its first or normal
operating condition to a second or actuated condition.
Moreover, the same pivotal movement of the stop mem-
ber 94 that releases the stop element 97 from its orig-
inal engagement with the lobe 38 of the actuator moves



7
the second stop element 98 into the path of the other
lobe 3% of the actuator. Thus, as shown in FIG. 5A,
the -rotational movement of the actuator 36 is inter-
rupted when the lug or lobe 39 engages the stop element
%8, holding the actuator in a position in which it main-
tains - the signalling device comprising the switch 5% in
its second operating condition.

As long as the key 86 is held down, the actuator 36 is
maintained in the position of FIG. 5A and holds the
signalling switch 51 in its second operating condition.
When the key is released, the spring 141 pivots the
stop member 94 back in a clockwise directicn toward the
position of FIG. 5. As the spring 181 rotates the stop
member, the stop element 98 is released from engage-
ment with the actuator Iobe 39 and the actuator is again

- released for movement in response to the frictional cou-
pling with the drive disc 32 on the shaft 25. The an-
nular actuator 36 accordingly rotates further in a clock-
wise. direction until its movement is interrupted by
engagement with the first stop element 27 of the stop
member 94, which is now re-positioned in the path of
the actuator Iobe. Accordingly, upon completion of the
keyboard operating cycle, the parts are again in the
position illustrated in FIG. 5 except that the lobe 39
is mow .enegaged with the stop $7. Stated differently,
the full operating cycle for the keyboard, with respect
to. a given function, entails a 180° rotation of one of
the actuator rings 36.

The separate actuator device 45 does not control the
operation of any of the signalling devices 51. Rather,
and as noted above, it is utilized to prevent errors in op-
eration of the keyboard which may result from the strik-
ing of two of the keys within a period of time shorter
than a full operating cycle for the keyboard. This overly-
rapid actuation of the keys may occur, for example,
in' the recording of letters or characters that are fre-
quently used in a given combination. A typical instance

-.is the recording of the characters “th” as in the word

“the.” )

To this end, the solenoid 113 may be connected in an :

electrical circuit which is effective to energize the sole-
noid each time any one of the signalling switches 51 is
actuated to its closed condition. The particular form of
circuit - employed for this purpose is not critical. It
iay, for example, comprise a plurality of paralle]l energiz-
ing circuits directly connecting the solenoid to a suitable
power stpply 190, as shown in FIG. 7A. Another ar-
rangement that could be used would entail a separate
relay actuated upon the closing of any of the signalling
switches 51.

As soon as the solenoid 113 is energized, it pulls the
armature 312 to the right as seen in FIG. 6, pivoting
the stop member 104 in a counterclockwise direction
about the shaft 8. This releases the stop element 107
from engagement with the lobe 185 of the actuator
element 47, permitting the actuator 47 to rotate in a
clockwise direction in response to the frictional coupling
with the drive disc 46. The rotational movement of the
actuator 47 is interrupted by engagement of the Ilobe
106 with the stop element 188, after a rotation of about
120°. . As the actuator 47 rotates, however, it clears the
normal engagement of the lobe 166 with the crank 122.
Consequently, the spring 125 pivots the crank 122 in a
clockwise direction, rotating the shaft 121 and the bail
127 in the same direction toward the position shown in
FIG. 5A. . As can be seen in FIG. 5A, when this happens
the ‘bail ‘or interlock member 127 is located in the path
of movement of the lugs on the other signalling actuators,
as represented by the element 39A in FIG. 5A.

Within the mechanism in the position shown in FIG.
5A, the striking of a second key by the keyboard opera-
‘tor, immediately after actuation of the first key, is still
effective to release the actuator 36 associated with that
key. The actuator can move only a short distance, how-
-ever; before its movement is interrupted by the interlock-
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ing bail 127. Upocn completion of the operating cycle
initiated by the actuation of the first key, the solenoid 113
is de-energized, permitiing the spring 131 to rotate the
stop member 164 back in a clockwise direction to the
position of FIG. 6. This releases the stop member 188
from engagement with the lobe of the annular actuator 47
and permits the actuator 47 to continue its clockwise
rotation uniil again interrupted by engagement with the
stop 187. This continued movement of the actuator
causes it to again engage the crank 122, pivoting the crank
against the bias of the spring 125 and back to the position
of FIG. 6. The movement of the crank rotates the shaft
127 back io its original position, releasing the interlocking
bail 127 from engagement with the lobe of the actuator
associated with the second key depressed. Consequently,
this second actuator is permitted to carry out its operat-
ing cycle, as described hereinabove in connection with the
first key actuated.

It is thus seen that the actuator device 45, the solenoid
113, the stop member 194, and the assembly comprising
the bell crank 1%Z2 and the interlocking member 127
afford a one-cycle memory which effectively “stores” the
identity of the second key actuated and permits comple-
tion of its operating cycle after the operating cycle has
been completed for the first key. In principle, this ap-
paratus is self-monitoring because the signal which ini-
tiates operation of the first actuater is the same signal
which causes restraint of operation of the second actua-
tor until the operating cycle of the first actuator is com-
pleted. It should be nofed that in normal rythmic use
of the keyboard 19, the output speed of the keyboard
exceeds the average input speed of the coperator. Thus,
the memory unit described hereinabove is required only
for instances where the operator momentarily speeds up
with respect to a combination of two keys, as noted above.

In the preferred arrangement illustrated in FIGS. 1
through 7, the keyboard 1§ is comstructed in a plurality
of distinct though interconnected units. The first unit
comprises the actuators 31 and the stop members 4, taken
together with the main shaft 28. This unit of the machine
also, in this embodiment, includes the one-cycle memory
comprising the sclenoid 113, the stop member 164, and
the additional actuator device 45. The switching devices
5% comprise a second distinct unit of the keyboard and
may be modified substantially without changing the first
unit. Thus, instead of the switching devices 51 illustrated
in connection with the keyboard 18, a corresponding plu-
rality of single-pole double-throw switches may be utilized.
Moreover, the leaf-spring switch structures that have been
illustrated may be replaced by plunger-tvpe devices or
cther signalling devices. Any such change has no effect
upon the basic actuator assembly comprising the devices
31, as long as the signalling devices employved can be
actnated from one operating condition to another by en-
gagement with the Iobes 38 and 39 of the actuators.

Another independent unit in the keyboard 1% com-
prises the assembly mounted in the frame 72-77, includ-
ing the keys, the shafts 81-85, and the individual con-
necting linkages for the keys. Thus, it is seen that the
entire key mechanism, up to the stop members 84, can
be removed from the keyboard 18 by disengaging the
individual connecting rods 93 from the stop members.
The complete keyboard mechanism 134 can then be re-
moved and replaced by a similarly construcied but dif-
ferent mechanism. In assembling a given keyboard,
therefore, the construction of the actuators and associ-
ated stop members is not dependent upon the number of
keys required in the keyboard mechanism to be us2d in
association therewith. Instead, a keyboard having any
given number of keys equal to or less than the total num-
ber of actuators available can be mounted in the keyboard
18 and, when the connecting rods 93 are connecied to
the stop members 94, the two umits are completely and
adequately inter-related. It is thus seen that the key-
board 18 comprises three independent but related modualar
units that may be combined to meet the requirements
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of virtually any business machine that may be controlled
by electrical signalling devices, so long as the total number
of signalling devices and actuators is equal to or exceeds
the required number of characters and functions for the
business machine. A further advantage of the system, in
addition to its flexibility, is that all of the signalling
switches 51 are displaced from the operating keys of the
keyboard in a single assembly that is readily accessible for
cleaning and preventive maintenance.

FIGS. 8, 9 and 10 illustrate a keyboard 269 that in many
respects is substantially similar to the keyboard 16 but
which is modified in other respects. In connection with
the keyboard 208, it may be assumed that the basic
key mechanism 134 of the keybeard 19 is utilized without
changes, In addition, the continuously driven drive shaft
25 is the same as in the first embodiment, and the in-
dividual friction-driven actuator devices 31 also remain
substantially unchanged. As before, the actuators 31 are
controlled by individual stop members 94 each compris-
ing the two individual stop elements 97 and 38 (FIG. 8).

In the keyboard 299, the construction of the sigralling
devices is somewhat different from the signalling switches
51 in the keyboard 1¢. Thus, the keyboard 26¢ includes
a first series of signalling switches 201 which are located
in approximately the same alignment as the switches 51
in the keyboard 18. In this instance, however, the
signalling switches 201 are aligned with alternate onss
of the actuator devices 31. This provides signalling de-
vices for only fifty per cent of the actuator devices. The
remaining actuator devices are associated with a second
series of signalling switches 202 that are located di-
ametrically opposite the devices 261, relative to the axis
of the shaft 25. This arrangement permits the use of
somewhat larger signalling switches and may be of sub-
stantial advantage where the signalling devices are re-
quired to carry relatively large currents. }

Each of the signalling switches 261 is a single-pole
double-throw device. Thus, each switch comprises a
pair of fixed contact arms 283 and 204 which terminate
short of the actuator 36 and its lobes 38 and 39. A flex-
ible resilient contact arm 285 projects between the arms
203 and 284 and into the path of movement of the actu-
ator lobes 38 and 39. This resilient contact arm 205 is
normally engaged with the upper fixed contact 203 but
can be moved into engagement with the lower fixed con-
tact 204. The switches 202 are of similar construction;
each switch 262 includes fixed upper and lower contacts
266 and 207 between which a resilient flexible contact
208 projects. The movable contact 288 of each of the

switches 202 is normally engaged with the lower fixed -

contact 297 but can be deflected to close an elecirical
circuit with the upper fixed contact 206.

The keyboard 288 further includes a cycle-control de-
vice, comprising an elongated bail or lockout member 211
that is pivotally mounted upon a shaft or rod 212 that
extends across the upper part of the keyboard. A spring
213 is connected to the bail 211 and urges the bail toward
rotational movement in a clockwise direction about the
axis of the shaft 212. The left-hand portion 214 of the
bail 211 comprises a magnetic member that is aligned
with an electromagnet 215. Ordinarily, the magnet 215
is energized, holding the left-hand portion 234 of the bail
211 down and maintaining the bail in the position shown
in FIG. 8.

The base .operation of the signalling devices 201 and
292 is accomplished, in the keyboard 2890, in much the
same manner as in the case of the signalling devices 51
of the keyboard 18. Thus, downward movement of the
key eclement 88 pivots the bell crank 92 about the shaft
81, pulling the connecting rod 93 to the right and pivoting
the stop member 94 in a counterclockwise direction to the
alternate position illustrated by the phantom outline 94A.,
This movement of the stop member 94 releases the actu-
ator 36 and the actuator is rotated in a clockwise direc-
tion by the frictional coupling to the drive disc 32. The
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rotational movement of the actuator 36 is interrupted by
engagement of the lobe 39 with the stop element 98 at a
position where one of the signalling switches 201, 262 is
driven to its second operating position by the associated
one of the actuator lobes 38 and 39.

In this embodiment of the invention, the electromagnet
215 is connected in an operating circuit that is effective to
de-energize the magnet as soon as any of the switches 201
and 202 is actuated to its second operating condition.
For example, this can be accomplished by a series energiz-
ing circuit for the electromagnet that includes all of the
upper contact pairs of the devices 201 and all of the lower
contact pairs of the devices 202, as schematically shown in
FIG. 11, since these particular contact pairs are normally
closed but are opened upon actuation of the signalling
devices. When the electromagnet 215 is de-energized, the
spring 213 pulls the interlock bail 211 downwardly and
it engages the right-hand side of the particular stop mem-
ber (FIG, 8) that has been actuated to its alternate posi-
tion 94A. At the same time, the bail engages the other
side of each of the remaining stop members 94 and pre-
vents actuation thereof. It is thus seen that all of the
stop members are locked up, including both the one that
has been moved to its. second operating position 94A and
all of those that have not been so moved. Accordingly,
the keyboard 288 remains in actuated position with re-
spect to one signalling switch 261 or 202.

To restore the keyboard mechanism 286 to its original
operating condition and permit recording of another char-
acter, or performance of another function, the electro-
magnet 215 must again be energized to release the bail
211 from its interlock position. Of course, this must be
accomplished after the key 88 is released. However, re-
lease of the key 88 does not automatically accomplish
this purpose because the deenergization of the electro-
magnet 218 was accomplished through the operation of
one of the switches 201, 282. A separate energizing cir-
cuit 299 (FIG. 11) can be provided for the magnet 215,
however, to energize the magnet 215 and release the bail
211, permitting the mechanism to restore itself to the
condition of FIG. 8. The circuit 299 includes a suitable
relay or switch 291 actuated by the machine with which
the keyboard is used. This makes its possible to control
the duration of an output signal from the keyboard 280
in accordance with the requirements of any given business
machine. That is, energization of the electromagnet 215
may. be actuated by a suitable circuit from the business
machine which the keyboard is associated so that the
duration of the operating cycle of the keyboard is de-
pendent upon the operation of the machine that it con-
trols.

The keyboard 206 also includes a mechanical interlock
or check mechanism for preventing simultaneous action
of two or more keys. This mechanism comprises a plu-
rality of individual balls 221 disposed in a channel 222
immediately ahead of the stop members 94. The di-
mensions of the balls are selected to leave enough slack
between balls in the channel 222 to permit the passage of
one of the stop members $4 between the individual balls.
However, there is not enough space in the channel to per-
mit the movement of two stop members 94 between the
balls. Consequently, if two keys are struck simultaneous-
ly, or if a second key is actuated before the bail 211
reaches its blocking position, the stop member controlled
by the second key to be actuated cannot move through
the ball channel 122 to the alternate position 94A, being
blocked by the balls in the channel.

The keyboard 289 further includes a separate device for
locking out the keyboard to prevent utilization thereof.
This device, illustrated in FIG. 10, may be employed to
particular advantage in those applications in which the
keyboard 208 controls a business machine that is also
subject to control from an alternate source, such as a
tape reader or the like. The lockout device 231 shown
in FIG. 10 comprises a solenoid 232 having an armature
233 to which a blade-like stop member 234 is affixed.
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The blade member 234 is movable between an initial po-
sition shown in soiid lines in FIG. 10 and an alternate po-
sition indicated by the phantom outline 234A. A spring
235 is included in'the device 221 and normally biases the
armature 233 of the solencid downwardly to hold the
stop member 234 in its initial position.

In its initial position, the stop blade 234 projscts down
into the channel 222 batween the balls 22%. The blade
234 is approximately the same thickness as the individual
stop members 94, Hence, as long as the solenoid 232 is
maintained de-energized, the presence of the blade 234
in the ball channel 221 prevents effective actuation of
any of the stop members 94. Of course; energization of
the solenoid 232 raises the blade stop 234 against the
bias of the spring 235 to the position 234A, in which it
is clear ‘of the ball channel. Thus, when the keyboard
is to be used, the solencid 232 is erergized; when an
alternate input is to0 be employed, the operating circuit
for the solencid 232 is held open. It will be understood
that ‘suitable interlocking circuit arrangements may be
employed to prevent dual input from the keyboard and
from some. other input to the conirol business machine
by controlling the energization of thz solenoid 232.

In both of the foregoing emboediments, the actuators
for the signalling devices are of two-lobed construction,
an operating cycle for each actuator entailing rotaticn
through 180°. Of course, single-lobe actuators could
be used, though this would entail a time loss or a require-
ment for higher rotational speed of the shaft 25 to main-
tain a comparably short cycle time. Further, three-lobe
or four-lobe actuators could be used, if desired, with a
corresponding change in the angular distance entailed in
each operating cycle. If three or more lobes are used
on the actuators, or if the “normal” positicns of adjacent
actuators are angularly displaced relative to gach other,
the orientation of the sigoalling switches or other sig-
nalling devices can also be changsd, permitting use of a
larger number of different series of signalling devices.

Hence, while preferred embodiments of the invention
have been described and illustrated, it is to be under-
stood that they are capable of variation and modification,
and I therefore do not wish to be limited to the preciss
details set forth, but desire to avail myself of such changes
and alterations as fall within the purview of the follow-
ing claims.

I claim:

1. A keyboard for an electrically operable business
machine comprising:

a continuously rotated shaft;

a plurality of signal devices, each actuatable between
first .and second operating conditions, elsctrically
connectable with said business machine to control
operation thereof;

a corresponding plurality ‘of actuators each frictionally
coupled to said shaft for movement between first
and second operating orientations to actuate a given
one of said signalling devices to its first and second
operating conditions, respectively;

. control means for individually selectively restraining
each of said actuators in its respective first and
second operating orientations, independently of the
operating orientations of the remaining actuators,
said control means comprising a corresponding plu-
rality of stop members individually engageable with

. respective ones of said actuators;

and key-actuated means for individually moving each
stop member into positicn to engage the associated
actuator and hold it selectively in said first and sec-
ond operating orientations aganist the frictional drive
froem said shaft,

2. A keyboard for an electrically operable business

machine comprising:

a continuously rotated shaft;

a plurality of signal devices, each actuatable between
first ‘and second operating conditions, electrically
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connectable with said business machine to control
operation thereof;

a corresponding plurality of actuater devices each ip-
cluding a drive member affixed to said shaft for ro-
tation therewith and an actuator member frictionaliy
coupled to said drive member for movement be-
tween first and second operating orientations to actu-
ate a given cne of said signalling devices to iis
first and second operating conditions, respectively;

control means for individually selectively resiraining
each of said actuator members in its respective first
and second operating orientations, independently of
the operating crientations of the remaining actuators,
said control means comprising a pair of stop ele-

ents for each actuator member;

and kev-actuated means for individually moving each
pair of stop elements alternately into position to en-
gage the asscciated actuator member and hold it in
a respective one of said first and second operating
orientations against the {frictional drive from the
associated drive member.

3. A keyboard for an electrically operable business

machine comprising:

a continugusly rotated shafi;

a plurality of signal devices, each actuatable between

first and sscond operating conditions, electrically
connectable with sald business machine fo conirol

operation thereof;

a correspending plurality of plastic actuator drive discs
mounted on szid shaft for rotation therewiih, each
of said discs having a peripheral flange and the
fianges on adjacent discs defining a series of annular
actuator-receiving recesses;

a corresponding plurality of annular plastic actuators
dispesed in  said s and each frictionally
coupled to one of said drive discs for movement
between first and operating orientations to
actuate a given signalling devices to its
first and ssc conditions, respectively;

control means
each of said actustors in its respective first and
second operating orientations, independently of the
operating orientations of the remaining actuators,
said control means comprising a pair of stop ele-
ments for each actuator;

and key-actuated means for moving the stop elements
of each pair alternately into positicn to engage the
asscciated actuater and hold it in a respective one
of said first and second operating orientations
against the frictional drive from the associated drive
disc.

4. A keybeard for an electrically operable business

machine comprising:

a continuously rotated shaft;

a plurality of signal switches, each including a movable
switch element actuatable between first and second
operating conditions, electrically connectable with
said business machine to control operation thereof;

a corresponding plurality of actuators each frictionally
coupled to said shaft for movement between first
and second cperating orientations to actuate a given
one of said signalling devices to its first and second
operating conditions, respectively, said actuators
each being of annular configuration disposed in en-
compassing relation to said shaft and each including
two actuator lobes engageable with the movable
switch element of the associated signal switch;

control means for individually selectively restraining
each of said actuators in its respective first and sec-
ond operating orientations, independently of the oper-
ating orientations of the remaining actuators, said
conirol means comprising a stop member for eac
actuator element, each stop member including two
stop elements;

and key-actuated means for individually moving each
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stop member to position the stop elements thereof
alternately into position to engage the associated ac-
tuator and hold it in a respective one of said first and
second operating orientations against the frictional
drive from said shaft.

5. A keyboard for an electrically operable business

machine comprising:

a continuously rotated shaft;

a plurality of signal devices, each actuatable between
first and . second operating conditions, electrically
connectable with said business machine to control
operation thereof;

a corresponding plurality of actuators each frictionally
coupled to said shaft for movement between first and
second operating orientations to actuate a given one
of said signalling devices to its first and second oper-
ating conditions, respectively;

control means for individually selectively restraining
said actuators in their respective first and second
operating orientations, said control means compris-
ing a corresponding plurality of stop members each
movable between first and second operating positions
to engage and restrain the associated actuator in its
first and second orientations, respectively;

key-actuated means for individually - selectively mov-
ing said stop members between their respective oper-
ating positions;

an interlock member movable between a rest position
displaced from said actuators and an interlock posi-
tion in which said interlock member is engageable
with all of said actuators to prevent movement of
the actuators to their second operating orientation;

and electrically operated means for moving said inter-
lock member to its interlock position whenever any
one of said plurality of actuators is driven to its sec-
ond operating orientation. -

6. A keyboard for an electrically operable business

machine comprising:

a continuously rotated shaft;

a plurality of signal devices, each actuatable between
first and second operating conditions, electrically
connectable with said business machine to control
operation thereof;

a corresponding plurality of actuators each frictionally
coupled to said shaft for movement between first and
second operating orientations to actuate a given one
of said signalling devices to its first and second oper-
ating conditions, respectively;

control means for individually selectively restraining
said actuators in their respective first and second oper-
ating orientations, said conirol means comprising a
corresponding plurality of stop members each mov-
able between first and second operating positions to
engage and restrain the associated actuator in its first
and second orientations, respectively;

key-actuated means for individually selectively mov-
ing said stop members between their respective oper-
ating positions;

an interlock member movable between a rest position
displaced from said actuators and an interlock posi-
tion in which said interlock member is engageable
with all of said actuators to prevent movement of
the actuators to their second operating orientation;

an electrically operated interlock actuating means for
moving said interlock member to its interlock posi-
tion whenever any one of said plurality of actuators
is driven to its second operating orientation, said
interlock actuating means comprising an additional
actuator engageable with said interlock member, an
additional stop member controlling said additional
actuator, and a solenoid mechanically connected to
said additional stop member and effectively elec-
trically coupled to all of said signalling devices.

7. A keyboard for an electrically operable business

machine comprising:

a continuously rotated shait;
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a plurality of signal devices, each actuatable between
first and second operating conditions, electrically
connectable with said business machine to control
operation thereof;

a corresponding plurality of actuators each including
at least one actuator lobe and frictionally coupled to
said shaft for movement between first and second
operating orientaticns to engage said lobe with and
actuate a given one of said signalling devices to its
first and second operating conditions, respectively;

control means for individually selectively restraining
said actuators in their respective first and second oper-
ating orientations, said control means comprising a
corresponding plurality of stop members each mov-
able between first and second operating positions to
engage and restrain the associated actuator in its first
and second orientations, respectively;

key-actuated means for individually selectively mov-
ing said stop members between their respective oper-
ating positions;

an interlock member movable between a rest position
displaced from said lobes of said actuators and an
interlock position in which said interlock member is
disposed in the path of movement of the lobes of all
of said actuators in position to engage said actuator
lobes and prevent movement of the actuators after
only a limited movement toward their second oper-
ating orientation; )

and electrically operated means for moving said inter-
lock position whenever any one of said plurality of
actuators is driven to its second operating orientation.

8. A keyboard for an electrically operable business

machine comprising:

a continuously rotated shaft;

a plurality of signal devices, each actuatable between
first and second operating conditions, electrically
connectable with said business machine to control
operation thereof;

a corresponding plurality of actuators each frictionally
coupled to said shaft for movement between first
and second operating orientations to actuate a given
one of said signalling devices to its first and second
operating conditions, respectively;

control means for individually selectively restraining
said actuators in their respective first and second oper-
ating orientations, said control means comprising a
corresponding plurality of stop members each mov-
able between first and second operating positions to
engage and restrain the associated actuator in its first
and second orientations, respectively;

key-actuated means for individually selectively mov-
ing said stop members between their respective oper-
ating positions;

an interlock member movable between a rest position
displaced from said actuators and an interlock posi-
tion in which said interlock member is engageable
with all of said actuators to prevent movement of the
actuators to their second operating orientation;

and electrically operated interlock control means for
moving said interlock member to its interlock posi-
tion whenever any one of said plurality of actuators is
driven to its second operating orientation, and for
holding said interlock means in its interlock position,
independently of operation of said key-actuated
means, until released by means external of the key-
board.

9. A keyboard for an electrically operable business ma-

chine, including three interrelated modular units, com-
prising:

a signal unit comprising a plurality of signal devices,
each actuatable between first and second operating
conditions, electrically connectable with said business
machine to control operation thereof;

an actuator unit comprising a continuously rotated
drive shaft, a plurality of actuators each frictionally
coupled to said drive shaft for movement between
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first and second operating orientations and each en- able in combination with the remaining units of the
gageable with one of said signal devices to actuate apparatus without change of the remaining uaits.
a given one of said signalling devices beiween its 11. A kevboard for an electrically operable business
first and second operating conditions, and control machine, including three interrelated modular units, com-
means for individually selectively restraining each of 5 prising:
said actuators in its respective first and second oper- a signal unit comprising a plurality of signal devices,
‘ating orientations, independently of the operating each acluatable between first and second operating
orientations of the remaining actuators, said control conditions, electrically connectable with said business
means comprising a plurality of stop elements indi- machine to control operation thereof;
vidually engageable with respective ones of said 19  an actuator unit comprising a continuously rotated
actuators; drive shaft, a plurality of actuators each frictionaliy
. and a keyboard unit including a plurality of keys indi- coupled to said drive shaft for movement between
vidually connectable to respective ones of said siop first and second operating orientations and each en-
elements to move each stop element, selectively, into gageable with one of said signal devices to actuate
position to engage the associated actuator and hold 15 a given one of said signaliing devices between its first
it in a respective cone of said first and second oper- and second operating conditions, control means for
ating orientations against the frictional drive from individually selectively restraining each of said actu-
said shaff; each of said units being constructed as a ators in its respective first and second operating orien-
separate, complete apparatus, replaceable in com- tations independently of the operating orientations
bination with the remaining units of the apparatus g¢ of the remaining actuators said control means com-
without change of the remaining units. prising a plurality of stop elements individually en-
10. A keyboard for an electrically operable business gageable with respective ones of said actuators, and
machine, including three interrelated modular units, com- interlock means restraining said actuators to prevent
prising: actuation of more than one signal device at a time;

a signal unit comprising a plurality of signal devices, 95  and a keyboard unit including a plorality of keys indi-

each ‘actuatable between first and second operating
conditions, electrically connectable with said business
-machine to control operation thereof;

an - actuator unit comprising a pluraliy of actuators
each movable between first and second operating
orientations and each engageable with one of said
signal devices to actuate a given one of said signal-
ling devices between its first and second operating
conditions, and control means comprising a plurality
of control elements for individually selectively lo-
cating each of said actuators in its respective first and
second operating orientations independently of the
operating orientations of the remaining actuators;
and a keyboard unit including a plurality of keys indi-
vidually connectable to respective ones of said con-
trol elements to actuate each control element inde-
‘pendently of the others; each cf said units being con-
structed as a separate, complete apparatus, replace-

vidually connectable to respeciive ones of said stop
elements to move each stop element, selectively, into
position to engage the associated actuator and hold
it in a respective one of said first and second operating
orientations against the frictional drive from said
shaft; each of said uniis being constructed as a sepa-
rate, complete apparatus, replaceable in combination
with the remaining units of the apparatus without
change of the remaining units.
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