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4 Claims.
1

This case relates to electric'al‘ keyboards.

An objeet of the invention is to provide a sec-

tional keyboard built up of individual key column
sections so that the columnar capacity of a key-
board may be varied by utilizing a chosen num-
ber of key column sections.

" An obiect of the invention is to provide a key

5

column section so constructed that it may be elec- -

trically united with other such sections to com-
pose a keyboard of chosen columnar capacity.

An obieet of the invention is to provide a key
column section constructed with a plugboard
which may be joined by plugwires tc any other
such section, whereby a keyboard composed of any
chosen number of such sections, plugged to one
another, may be built up. |

An obiect of the invention is to provide a key-
board built up of individual, similar pluggable
key column sections any cne of which may be
utilized as a feeder section to receive electrical
power and feed the power to the remainder of
the kevhoard. |

An obiect of the invention is to provide a key-
hoard built up of key column sections one of
vihich has switching means for switching a con-
trol circuit to another of the .sections.

10

switches designated S8, 128,
tions of which will be explained in the later cly-
ecuit description. |

2

and RS the func-

The rear wall of casing {9 is in the form of an

open rectangle, the opening in which is closed
by a plughoard. The plugboard includes two in-
sulating panels 17 and 8 secured to each other

and to the marginal, rear wall ef the casing.
Mounted on the panels 1T and I8 are plug sockets

eenerally designated P. It 1s seen that the plug-

bhoard is an integral part of the key column sec-

 tion, and is accessible for plugging from the out-
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An object of the invention is to provide novel

key release or key column c¢learing controls.

Other objects of the invention will be pointed
out in the following description and claims and
{llustrated in the accompanying drawings, ‘which
disclose, hy way of examples, the principle of the
invention and the best mode, which has been
contemplated, of applying that principle.

In the drawings. |

Fig. 1 is a side sectional view of a key column
section. |

Fig. 2 is a rear view thereof.

Fig. 3 is an illustrative circuit diagram for the
keyboard. |

Referring to Figs. 1 and 2, the key column sec-
tion has a casing {8. Mounted in the casing is a
conventional key column unit. This unit has
eleven kevs, one of which is designated r and is
merely a release key. The other ten keys are
digit keys to select digits 0 to 8. Upon depres-
sion of a digit key, it is latched down, as usual,
hy a latch bar i2. The latched key may be
released by depressing any other digit key in the
column. or by depressing the release key 7. 'The
kev column section is proviced, for purposes relat-
ing to the present invention, with a solenoid RM
which, when energized, rocks a lever {4 to move
the bar 12 tc the left (Fig. 1) so as to release
any latched digit key. This operation may be
called the clearing operation. |

The key column section includes thee hand
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side. |

The key .column unit is of the type in which
the -digit keys, upon depression, connect pairs of
contact blades 20. Wires irom blades 28 and
from solenoid RM, switches SS, 12S and RS are
cabled and connected at their emerging ends to
a plurality of the plug sockets P. There are two
columns of plug sockets P, and the connections of
the key contacts, the solenoid, and switches to
the sockets, and between the sockets themselves,
are shown in Fig. 3. |

Briefly, the key column section describec above
comprises a bank of keys, key contacts, kKey re-

lease means, electrical switches, and a plugboard

internally wired to the key contacts and switches.
Any desired number of such sections may be

plugged externally to one another to compose a

keyboard of desired columnar capacity. A chosen
one of the key column sections also may be exX-
ternally plugged to outside circuits to serve as a
feeder for such circuits to the other section or
sections of the keyboard. Each keyboard sec-
tion also is provided with a cable C which passes
through the front wall of the casing {€ (Fig. 1)
of the keyboard section. The cable contains
wires which lead to contacts inside the keyboard
section and which terminate outside the casing

of the section in plug elements of & conventional

multiple plug connector. Two of these plug ele-

ments are shown for each keyboard section in

Fig. 3. One of the two plug elements 1s desig-
nated CP and the other is designated CL. |
ig. 3 illustrates exemplary circuits which ex-

tend to and through a sectional keyboard com-

posed of a plurality of similar key column sections.

Two ecolumn sections are shown in Fig. 3 as the

connections to other sections are generally similar
and sufficiently clear from the illustration of the
+wo ‘column Sections. The two shown sections
are desichated TH and H for convenience, but

no structiiral distinctions between them are 10 be

‘imp‘lie'd since the sections are interchangeable.
‘Referring to Fig. 3, the illustrative circuits In-
dlude an emitter SP and magnets PM. These ele-

‘ments -correspond, for example, to the similarly
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designated elements of Patent No. 2,355,389
(Fig. 37¢), or of application Serial No. 585,996
(Fig. 19b), filled March 31, 1945, now Patent No.
2,506,4'70. Briefly, a maghet PM is intended to
be energized at a differential time of g cycle to
control the punching of a digit designation in »
record card column. Whenever punching is to
be effected. the emitter SP is operated for a cyele
and emits differentially timed impulses which are
selectively applied by the key contacts of g key-~
board column section to the associated column
magnet PM. Thus, the key column section se-
lects the differential time of energization of the
- magnet PM in order that punchine of the key-
selected digit designation may be effected. No
attemnt is made here to show the punching means
and the means for effecting cycles of the emitter
SP as such means are well known and mav be
understood from the previously mentioned patent
and application. Moreover, it is to be understood

that magnets PM may serve in the manner of

it
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magnets 171 or 223 of Patent No. 1,976.617 (Fig. .

29) to control accumulation or nrintine or. for
that matter, any other digit manifesting func-
tion. Tt is to be understood, further, that num-

20

bers 11 and 12 are to be considered as dirits since

their designations mayv be punched into index
positions of a record eard column.

There is one magnet PM pvlugged to the plng
element CP of each key colmn section. The
emitter SP is common to all the key column sec-

30

tions, wires therefrom being plugeed to a chosen

feeder section. The wires connected to emitter
spots 9 to 0. 11 and 12 are desienated 30. They
are gathered in a cable 35 and their emerging

39

ends are vlueg-tinved to enable them to he plueged

Into sockets P of the chosen kev colmn section.
For convenience. one column of sockets P of g
key column section mav he referred to as the
input colmn and the other column of sockets ag
the output column. As viewed in Fig. 3, the in-

40

put column is the left hand column. Bxcent for |

the uprermost pair of sockets from the two col-
umns. the similarly marked sockets of the two
columns, which sockets occur in pairs, are in-
ternallv wired to each other. The wires 30 con-
nected to the emitter spots 9 to 0, 11 and 12 are
plugged to sockets P marked 9 to 3. 11 and 12 of
the input column of the chosen feeder section TH.,
The brush of the emitter SP is wired to the plus

side of the source of potential, shown here as a
battery B.

45

50

An indicating lamo bank such as shown in Pig,

19¢ of the aforementioned avplication Serial No.
985,999 is plugged to wires in cable C (Fig. 1)
which lead to key contacts, other than the ones
shown, of the keyboard. The lamp bank and
related key contacts are not shown since thev
form no essential part of the present invention.
But two of the lamps. designated 1P and LN are

65

60

shown in PFig. 3 because the control of these

lamps is a feature of the present invention. Tt
is understood that lamps I.P and I.N are elements
of two columns of lamps which are plugged re-
spectively to the key column sections TH and H.
The lamp LP, plugged to plug element CT, of the
keyboard section TH, is to be lit to indicate a,
positive amount setting of the keyboard and the
lamp LN, plugged to the plug element CT. of the
section H, is to be lit to indicate 1 negative
amount setting. Power for the lamps is derived
from a source shown in Fig. 3 gs 4 battery BB.
A plug wire 36 connected to the plus side of bat-
tery BB enters cable 35 and at its emerging end

65
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Is plugged to the socket P—I: of the input col-
umn of the chosen section TH.

A remote control for a clearing operation of
the keyboard is provided. This remote control
comprises a kKey switch RK which is connected
at one side to a battery BBB and at the other side
to a plug wire 37. Wire 37 is brought into cable
ad and its emerging end is plugged to the socket
P-—R, of the input column of chosen section TH.

As explained above, the wires 38, 36, and 37,
which may be termed circuit service lines, are
connected to input sockets P of the chosen feeder

ection of the keyboard. To feed the power from
service lines 38, 36, and 37 to the next section of
the keyboard, corresponding plug wires 30q, 36q,
and 3Ta are plugged between the output sockets
of the feeder section and the input sockets of
the next section of the kevboard. Specifically,
the sockets P—IL, P—R, Pi2. Pl{, and P—8 to 0

- of the output column of sockets of chosen feeder

section TH are connected by plug wires 3Ta, 36a.
and 30 to the similarly marked sockets of the
input column of the next section H. In prac-

- tice, the adjacent sections of the keyboard are

close together and short plug wires may he run
between the corresponding output and input sock-
ets of the adjacent sections. To simplify the
showing in Fig. 3, the connecting plug wires are
shown as cabled. The output column of sockets
of section H may he plugged by such connecting
plug wires to the input column of a third sec-
tion (not shown) of the keyhoard, and so on, from
one section to the next. It is thus seen that a
single set of service wires may be plugged to a
chosen feeder section of the keyboard and that
the several sections of the keyhoard may be
plugged, each to the next, to “common’ the key-
board sections to the service wires. Further, the
keyboard may be built up of any desired number
of pluggable key column sections. Any section

‘may be quickly and readily detached from the

keyboard simply by unplugging it from the re-
maining sections.

The various operations relating to the kKevboard
will now be described. The clearing operation, by
which is meant the unlatchine of digit keys of
the column sections will he explained first. There

18 a dual econtrol for clearing of each section. One

portion of the control is common to all the sec-
tions and comprises the key switch RK. The
other portion of the control is individual to each
kKey column section and cemprises its switch RS.
Only those sections whose switches RS are closad
will be cleared upon the closure of the remote Key
switch RK. Assume, for instance, that switeh

RS of section TH is open, while the switch RS

of section H is closed. Upon the closure of key
switch REK, potential is fed from the battery BBB
to plug wire 37, thence to the socket P—R. of the
input column of section TH, the bridge to the
paired socket P—R of the output column, thence
via plug wire 37a to socket P—R of the input
column of section H, the bridge to the paired
socket, and via the switch RS of section i,

through the solencid RM of this section, to
ground.

Upon energization of solenoid RM of section H,
It operates lever 14 (Fig. 1) to move latch har |2
In a direction to release the depressed digit key.
The solenoid RM of section TH is not energized
because the switch RS of this section has been
left open. Hence, the key setting of the section
TH remains in effect.

The next operation to be explained is the se-
lective illumination of amount sign indicating
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lamps TP and I'N. The lamps LLP and LN are
plugged to sections TH and H, respectively, but
the single switch S8 of section TH will contml
the selective illumination of the lamps. If the
switch SS of section TH ig set at the + posﬂsmn
(Fig. 1), then lamp TP will be lit, but if this switch
is set at the minus (—) position, the lamp LN will
be lit. When switch S8 is ir neutral position,
both sides of the switch are open. When in + po-
sition, a blade of the switeh engages a - terminal
of the switch. When in the minus pesition, the
switch blsdes eangage minus terminals. Assume
the switeh SS of section TH is sef in 4+ position.
Accordingly, potential from battery BB is fed by

plug wire 36 to the scckats P—L of section TH,

thence to a blade of the switch SS of this sec-
tion, the engaged -+ terminal, and via a wire 49
through lamp LP, tc ground. Assume, instead,
that switch S8 is set in the minus positicn. Po-
tential from battery BB is fed via plug wire 36 to
plug sockets P—I. of section TH, thence to the
right hand bhlade of switch S8 cof this section, the
engaged right hand minus terminal of the switeh,
and a wire 4, to the cutput scckei P—N. 'This
socket of section TH is connected by a plug wire
42 to the input socket P—N of seetion . Hence,
the potential fed to culpout socket &
TH is transmitted tc the input socket P—N of
section H, and is applied via a wire 43 and the
wire &0 of the secticn H, to lamp L.N. Tt is ¢clear
from the abhove description that the switch S5 of

the section TH selectively controls the illumina~-

tion of the lamp LP connected 4o this section as
well as the lamp LN connected 1o the section H.
Stated generically, a
section selectively controls operation of a pair of
electrical devices, plugged respectively to this sec-
tion and another section of the keybhoard.

The next operation o be mplained is the
amount manifestation. The differentialiy timed
energlzatmn of the magnets PM will defel minge
which digits are manifested. Differentially timed
impulses will be fed from emitter SP to the k=y-
board during an amount manifesting cycle. Ilm-
pulses emitted gt differential times correspond-
ing tc the closed key contacts of the key column
sections will be passed through o the mMmagneus
PM nlugeged tc the respective sections. In short,
the digit keys of the column secticns select the
digits to he manifesied by allowing the magnsats
PM toc be ensrgized at differential times such 28
to cause the selected digits to be recorded ov
manifested. Assume, for instance, that key 7 of
section TH is depressed. During g manifesting
cycle, when the bhrush of emitter 8P wipes its 7
spot, a pulse is fed via the connected plug wire 38
to sockets P—T of the section TH, thence via the
now=-closed “7” key contacis to the conmimon wire
45, and via a rectifier 5% to the maganet PM
plugged to this section. Magnet PM of section
TH, being energized by this circuit at the 7 dif-
ferential time of the cyecle will cause the digit 7
o be manifesied, as by the recording of a 7 desig-
nation in a card column. Assume, further, that
in section H, the 5 key is closaed. - Hence, at. the B
differential titne of tha cyele, as the emitver brush
wipes its 5 spot, potential is fed via the connected
plug wire 38 to sockets P—38 of the fezder sec-
tion TH, thence via a plug wire 3384g to the scekets
P—5 of section H, the closed “5” key contacts of
section H, the wire 45 and rectifier 59 of this sec-
tion, and threough the magnet PM plugged t0 sec-
ion H. Accordingly, the 5 digit wili be manifested

- under control of the magnet PM plugged to key

column section H. In a similar manner, digits sg~

P—N of section

switeh of one key column
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lected by other key column sections (not shown)

will be manifested during a cycle. .

When a negative amount is set on the keyboard,
it is desired, in addition to lighting the lamp LN,
to produce an “11” manifestation during a mani-
festing cycle to signify the negative sign of the
manifested amount. This can be understood best
in relation to a manifestation by the punching of
designations in a card field, an understanding of
which can be had by reference to the previously
mentioned application. The punching of an “11”

index position in the card column associated with

keyboard section TH will designate a negative
sien. With switch SS of section TH set in minus
position, potential will be fed at the “11” differ-
ential time of the cycle from the brush and 11
spot of the emitter SP, to the connected plug wire
38, the sockets P—i ! of section TH, the left hand
minus terminal and klade of switch SS of seclion
TH, a rectifier 51, and a wire 32 to the magnet
PM plugged to section TH.

The “12” digit also may be manifested, as by
punching the “12” index position of a card

column. To select a “12” digit to be manifested,

during & cyele, in a chosen card column, the
switch (25 of the key column section associated
with this column is closed. A “12” timed pulse

is fed from the emitter SP during a cycle 1o

sockets P—12. Assuming switch 2SS of section
TH is closed, the “12” pulse is transimitted by
this switch and g rectifier 53 to wire 52 and thence
to the magnet PM plugged to section TH.

While there have been shown and described
and pointed out the fundamental novel features
of the invention as applied to a preferred embodi-

ment, it will be understood that various omissions

and substitutions and changes in the form and
details of the device llustrated and in its oper-
ation may be made by those skilled in the art,
without departing {rom the spirit of the inven-
tion. It is the intention, therefore, to be limited
only as 11’1d10ated by the scepe of the following

~ claims.

o 1
i
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What is claimed is:

1. A sectional Keyboard including separate
self ~supporting key column sections, each includ-
ing digit keys and key contacts operable thereby
for setting up negative or positive amounts, each
section also including a plugboard to which the
key contacts are internally wired and whereby
the sections may be flexibly electricaliy con-
nected, in any desired grouping, by plug wires s0
as 1o connect the digit key contacis of the grouped
sections to digit input circuit lines, a first chosen
section including a sign selecting switch having
a; positive sign side and a negative sign side and
settable according to the sign of the amount for

‘which the keyboard has been set, one sign maii-
festing electrical element electrically connected

to a corresponding sign side of the switch of tha
first chosen section, the opposite sign side of the
switch being wired to the plugboard of the iirst
chosen section, an opposite sign manifesting elec-
trical element electrically connected to the pluz-
board c¢f a second chosen key column section, a
plugwire between the plugboards of the two
chosen: sections to place said opposite sign sida
of the switch in the first chosen section in con-
trol of said opposite sign manifesting element of
the second chosen section, and an outside source
of electrical potentizl plugeged to the plugboard
of the first chosen section so as 0 apply power
through said switch selectively to either the sign
manifesting electrical element connected to the
first chosen section or the oppuosite sign manifest-
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ing element connected to the second chosen key
column section depending on the setting of said
switch. |

2. A sectional keyboard of flexible columnar
capacity for cooperating with outside digit-cor-
responding circuit lines, said keyboard heing com-
posed of a variable number of like, interchange-
able key column sections, each including a set
of digit keys and related digit key contacts and
means for inferrelating the keys for maintained
depression of only one key at a time to operate
its related contacts, each section being com-
pletely self-contained and provided with its own
individual self-supporting and mounting frame
mechanically independent of the other sections
and {ully mounting and housing the keys and
contacts of the section, so that the sections may
be placed in positions remote from one another
or contiguous to one another as desired, the frame
of eachr section having one outside closure wall
formed by a plugboard secured to the frame and
provided with an input set of digit plug sockets
and an output set of digit plug sockets, the corre-
sponding sockets of hoth sets being electrically
commoned in the plugboard and internally wired
to the corresponding digit key contact of the
column section, said outside digit-corresponding
circult lines being pluggable by plug wires to the
Input set of digit sockets of the plugboard of any
chosen one of the column sections, the output
set of digit sockets of said chosen section being
pluggable by plug wires to the input set of sockets
of any other one of the sections, and the output
set of the latter section being pluggable by plug
wires to the input set of still another column sec-
tion, and so on from section to desired section,
whereby the corresponding digit key contacts of
as many sections as desired may be paralleled
and connected via the input set of sockets of said
chosen section to the corresponding outside cir-
cuit lines, any of said column sections being re-
movable from the keyboard by unplugeing its in-
put and output sockets from the other sections,
whereby the number of column sections in the
keyboard may be varied at will to provide a key-
koard of flexible columnar capacity.

3. A sectional electrical RKeyboard for ecoper-
ating with outside digit-corresponding circuit;
lines to contrel orders of digit manifesting elec-
trical devices, said keyboard being huilt up of
a variakle mlmber of like, interchangeable key
column ﬂcct , each having its own individual
Tully self- ..;mmortmg, mounting frame, each such
frame completely mounting and nousing a set
of digit keys and related gey contacts, whﬂreby
the key column sections may -be placed con-
tiguously to or rﬁmotﬂly from one another s
desired, the frame of each section bemg formed
in one outside wall with an copening, a plug-
Board secured to the marginal edges hounding
sald opening so as to close said opening and
be
vlughoard having an input set of digit plug
sockets and an output set of digit plug sock-
ets with corresponding digit sockets com-
moned o each other and to the cmregpond-
ing digit key contacts, said outside digit cor-
responding lines being pluggable by plug wires
to the input sockets of any chosen one of the
column sections to place the key contacts of said
cnosen socket in series with the corresponding
oussidae digit lines, the output sockets of the
chosen section being pluggable by plug wires to
the input sockets of any other of the eolumn
.sections and the output sockets of the latter sec-

accessinle from cutside of the frame, said

2,543,890
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tion being similarly plugegable o the input
sockets of still another of the sections, and so

on from section to section in any desired group-

ing of the sections, so that the corresponding
digit key contacts of the grouped sections may
be paralleled with one another and connected
via sald chosen section to the outside digit lines,

- each section having a common circuit connec-

10

al

460
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section, and a plug wire betwes

‘To manifest this one sien,

tion between its digit key contacts and which
connection is plugegable to an order of the digit
manifesting devices, whereby the digit mani-
festing devices plugged to the grouped sections

are selectively operable by circuits extending

from the outlside digit lines and via selectively
operated key contacts of the section to manifest

the digits corresponding to the operated con-

tacts, any of said sections being removable from
the keyboard by unplugging its input and out-
put sockets from the other sections, whereby
the number of column sections in the kevhoard
may he varied at will to provide a keyboard of
flexiple column capacity.

4. A keybhoard having ecolumns of keys for
setting up positive or ﬁeg'ativ amm”}‘ﬁs and in-
ciuding a pair of like, interchangeable self-sup-
norting and n‘f)untmfr key cslu..nn sections, each
including o set of digit key contacts and a sizgn
switeh lnvmg a commmon invut blade and posi-
vive and negative sign poles, the blade being ad-
justable to a neutral position or to a position in
engagement with the positive pole or o another
position in engagement with the nezative pole,
a pair of liks elecirical elements each inherently
capable of manifesting a positive sicn or a nega-
tive sign, one of these elements being connected
to one sign pole in one of said sections and the
other element being similarly connected to the
corresponding sign pcle in the other of said sec-
ticns, each of said sections mounting a plurality
0f accesszible plug sockets, a first one of said
sockels in each section being internally wired
to the common input blade in the section, a
seccnd oi the scekets in each section being in-
ternally wired to said one sign pole of the switch
in the section and to whieh sien pole the mani-
iesting element associated with the section is
wired, and a third one of the sockets in the sec-
tion being wired tc the opposite sign pole of the
swiich, an outside source of potential plugged
o sald first socket of cither chosen one of said
column section so as to apply opotential to the
commorn input blade of the switeh in said chosen
sald third sockes
of the chosen section and said sccond sceket of
the other column ssction, whereby the sign
switch In the latter section may he left in neu-
tral position and the sign switch of the chosen
section may be adjusted to control the manipula-
vion of the sign of the amount set on the key-
poard, the common blade of the switeh in the

'ohoten section heing adjustablie to engase one

sign pole of this switeh to transmit the a.pprlied
potential to the sign manifestine elsment wired
to this section for operating tne lateer element
saidd blade in the
chosen section being alternately adjustable to
engage the oppoesite sign pole to transmit the
aprlied potential via the latter pole and the
plugging between said third socket of the chozen
secticn and said second socket of the other sec-
tion to the sign manifesting element associated
with the latter section for operating the latter
element to manifest said opposite sizn.

ARTHUR H. DICKINSON.
(References on foliowing page)
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