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16 Claims, (CL 164-—113)

This invention relates to a key controlled ap-

paratus, and more particularly {o an electrically

controlled keyboard for selectively conveying in-
. formation to a statistical card perforating ap-
§ paratus.

The primary object of the present invention is
the provision of a simplified key controlled ap-
paratus having a number of keys representing
characters, each of which may be depressed to
"selectively indicate that character in any one of

10
* & number of predetermined positions. ,

One embodiment of the invention comprises a °
keyboard of nine keys representing the digits 1, 23,

. 3,4,5,6, 7, 8 and 9, respectively. The keys are
15 electrically connected to individual brushes of a
switching mechanism, and each brush is assecei-
ated with an arcuate bank of forty-five stationary
contact terminals and mounted on & common
shaft which is rotated one step at a time to ceuse
the brushes to contact successlvely with each of
the forty-five contact terminals. Each position
of the brushes corresponds to a column in a pre-
determined location on & statistical record card
and connects the keys to a group of digital lock-
Ing relays which control the indication of the
digits in 2 column. Each relay of the group is
arranged, when operated, to effect a perfora-
tion in & correspondingly positicned column of
a statistical record card. The depression of one
30 of the keys in the unitary keyboard operates and
locks the corresponding relay in the group to
which it is connected and effects rotation of the
common brush shaft one step, thereby discon-
necting the keyboard from one group of relays
and connecting it to the group or column of next
highest order. A space key is also provided for
rotating the brush shaft one step at a time with-
out operating a digital key when it is desired that
none of the digits be mdlcated in & particular
column.

The above and other features of the present
invention will be fully set forth in the following
description and appended claims, and wiil be
45 More readily understood by reference to the ac-

companying drawings, wherein
Figs. 1.and 2 are circuit diagrams of one em-
bodiment of the invention, which, when viewed

29

3

(=]

40

collectively with Fig. 2 to the right of Fig. 1,

d’sclose & unitary electrical keyhoard in con-
junction with a card perforating mechanism;
Fig. 3 is a fragmentary plan view of a perforat-
ing apparatus equipped with the electrical key-
board; .
Fig. 4 Is a front elevational view of the electro-

50

&5

magnetically operated switchlng mechanism, and

Fig. 5 is a plan view thereof.

Referring now to a keyboard 55 which is shown
in Figs. 1 and 3, nine depressible keys 56 rep-
resenting the digits 1, 2, 3,4, 5, 6,7, 8 and 9, re-
spectively, are electrically connected to individual
brushes-of a switching mechanism deslgnated
genérally by the numeral 57.

The switching mechanism 57 consists of nine
arcuate banks 60 of forty-five stationary con-
tacts 61 representing forty-five columns and nine
rotatable-brushes 63-7{ representing the digits
1-8, each brush being individual to a bank of
forty-five contacts. An elongated spring contact
89 is provided in each of the arcuate banks 60
for contacting continuously with a circular por-
tion 99 of the associated brush to connect it to
ground. Rotation of the brushes is effected
through s ratchet wheel 15 (Figs. 4 and 5) which
is secured to a shaft 76 upon which the brushes
are insulatively mounted. The shaft 16 is jour-

10

15

20

naled in a frame 17 and carries a dial 78 for in- .

‘dicating rotative positions 1 to 45 inclusive, for

each half revolutfon of 'the ratchet wheel 175.
The rotative positions correspond to the forty-five
contacts 68 representing the same number of col-~
umns. A pointer 74 secured to the frame 77 and
assoclated with the dial 78 is adapted to indicate

the rotative position of the nine brush-; at any -
‘instant. The frame also has fastened thereto a

spring holding pawl 18 and an eleciromagnet 80
for actuating a ratchet spring 8! attached to an
arm 82 of an armature 83. The armature 83 of
the electromagnet 89 is pivoted on 2 depending
lug 84 of the frame 77 and has an arm 85 at-
tached to s coil spring 86 having its other end
secured to the frame 77,

From: the foregoing description it will be read-
ily urnrderstood that upon energization of the elec-
tromagnet 880 by depressing one of the digital
keys 56, its armature 83 will be rocked counter-
clockwise against the tension of the spring 86,
to move the ratchet spring 81 back over one tooth
in the ratchet wheel 75. Deenergizing the elec-
tromagnet by releasing the depressed digital key
permits the tension of the spring 86 to move the
armature 83 and its ratchet spring 81 clockwise

to rotate the ratchet wheel 15, shaft 76 and the

aecompanying nine brushes 63-1¢ through a dis-
tance equal to one tooth on the ratchet wheel or
one rotative position whereby the ‘brushes are
caused to engage the succeeding contacts in the
arcuate banks 80. A space key 87 is provided on
the keyboard 88 for effecting rotation of the
brushes 6311 one step at & time without operat-
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ing a digital key when a zero is to be in‘dicated in

8 particular column or columns.
"The forty-five stationary . coniacts 61 of the
arcuate banks 60 associated with the digital

& brushes 63-11 represent forty-five corresponding-

-1y positioned columns in a record eard and conse-
quently are elecirically connected tc forty-five
groups Or columns of digital locking relays 1.
The groups of relays 91 indicating corresponding-
10 1y positioned columns of the -digits in a record

card are in turn electrically connected to a perfo--

rating apparatus designated generally by the nu-
meral 85, Each digital relay 91 in a group is con-
nected by a conductor to correspondingly num-

" 15 bered termrnals in arcuaie banks 96 of individual

selecting switches 97 commonly used in telephon-

" ic communicating systems. It will be noted that
none of the relays has been provided for ciphers,

- -but that the right hand contacts of the digital re-

/ 20 lays in the columns are connected in series fo

establish circuits to the zero (0) terminals in the

arcuate banks 96 of the selecting -switches 97.

In case a digital key is depressed in a column the

circuit is opened, but if no digital key is depressed -

25 then a cipher is automatically indicated in the
perforating apparatus for that particular column.
A plurahty of digits can be indicated in a column
by depressing simultaneously a plurality of the

digital keys 56 to establish circuits to energize

30 and lock corresponding gdigital relays 91 in the
column demgnated by the pomtmn of the brushes
63-71.

- Upon energization of a digital loclnngrelay 8i
-due to the depression of its associated key 56,

- 35 which Is associaied therewith through one of the
- digital brushes 63 to 71, the relay will remain -

energized until the locking circuit is broken by
the operation of a clear-out switch 131.

In order to avoid an unnecessary duplication

40 and complication of circuits, only two of the se-

lecting switches 97 connected to the first and -

~ forty-fifth columns 98 and 108, respectively, of
the locking relays are illustrated in the circuit
schematically, but it will be urderstood that sim-

'45 ilar selecting switches in the perforating appara-
tus 95 are provided for each of the other columns -

in the record card.” To-further simplify the cir-
cuit, only the first, twenty-second and forty-fifth
columns 98, 99, and 180, respectively, of the dig-
50 .ital relays are shown.- The positions of the sec-

-ond to the ‘twenty-first columns, inclusive, and

- the twenty-third to the forty-fourth columns of
relays 91 are indicated by the dotted rectangles
181 and 102, respectively, and it is to be under-

55 stood that these columns or groups of relays are

- connected in a manner similar to that shown for
the first and forty-fifth columns, 98 and 108, to
corresponding individuel selecting switches 81 in
the perforating apparatus 95. -

‘60 In the perforating apparatus, each brush or

switch arm 103 of the plurality of selecting
switches 85 is secured to a rotatable shaft 104
which is keyed to a pinion 185 meshing with a
rack 106. This rack meshes with a spur gear 107

.65 secured to a shaft 108 which drives a segmental

gear 109. The segmental gear, at different points

" in its rotation, is adapted to engage and drive .at
predetermined intervals a plurality of selecting
“bars 110 representing columns in a record card
70 and having enlarged end portions {11 of sufficient
. size for'engaging one at a time a plurality of per-
forating pins 112 arranged in rows or columns,
each perforating pin in a column representing one

of the numbers 0, 1,2, 3,4, 5, 6, 7, 8, and 9, respec-

75 tively. The engagement of each selectmg bar 118

with the segmental gear §09 is controlled by an in-
dividual bell erank lever 1i3 pivoted on a rod 114
and held in a normal position by a spring i!5.
An arm {16 of the bell crank lever {13 engages an
armature 117 of s selecting electromagnet 1{8 so 5

-that when the selecting electromagnet is ener-

gized the armature -will swing the beil crank
lever clockwise and elevate the particular select-

" ing bar into engagement with the rotating seg-

mental gear 109. The selecting bars 118 which 10
are selected at different points in the rotation of

‘the segmental gear through the operation of the ..

selecting -electromagnets 118 are advanced to
positions with their en]arged -end portions i1 in
vertical alignment with the desired .perforating.15
pins. At this point in the operation a record card

has been properly positioned dlrectly beneath the‘ o

perforating pins.

Following this selection of the perforating pins 3
a suitable mechanism is. operated to cause the 20
downward ‘movement of a ram 122 common fo -
the perforating pins for positively moving the
enlarged end portions (i1 and their selected per- .
forating pins to thereby perforate apertures in-
-the record ecard representing the numbers to be 25
recorded in selected columns. The ram 122 is -
then moved upwardly and the segmental gear 109 .
is rotated counter-clockwise to return the se-
lecting bars- 110 to their normal retracted posi- .
tion. -The mechanism for actuating the ram 122 30 -
and oscillating the segmental gear 108 first in a -

.clockwise direction to advance the selector bars

110 into association with the perforating pins
and then in a counter-clockwise direction to re-
tract the selector bars to their normal position 35

comprises a cam wheel 20f mounted on' a shaft :

202 which is adapted to be rotated through one

revolution upon the manual actustion of a switch
bar 203 positioned on the keyboard B§3. The -
switch bar 203 may be actuated manually after 40
the information. to be perforated in & card has -
been set up by means of the.keys 56 and the
space bar 81. The switch bar 203, upon being. -
so ‘actuated, connects grounded battery at 204
through a contact 205 to the winding of an elec- 45

- tromagnetic cluich 206 and then back to ground

at 201. The electromagnetic clutch 266 may be
of any suitable known type which, upon actua-

- tion, causes the engagement of a driving element
- with & driven element for one revolution and 50 -

thereupon automatically disconnects them. In
the embodiment shown, the clutch 206 connects
the shaft 202 to a continually rotating shaft 208
driven by a motor 208 to cause thecam wheel 201 -
to move through one complete revolution in the 55
direction indicated by the arrow in Fig. 2.

A link 211 is secured at one end to the ram 122
and at its other end is provided with a cam roller
which cooperates with a ¢am groove 213 in the
cam wheel 201 to impart a reciprocatory motion 60

-to the ram upon rotation of the cam wheel. An

extension of the rack 106 also carries a cam roller
214 which rides in a second cam groove 215
formed in the cam wheel 201 and a reciprocatory

- motion is imparted to the rack upon rotation of 65

the cam wheel. The reciprocation of the rack
106 and the link 211 and the consequent osciila-
tion of the segmental gear 109 and reciprocation

of the ram 122 are so timed by the formation of
the cam grooves that the sequence of operation 7€
thereof will be as follows: The segmental gear
108 will be rotated in a clockwise direction to ad- -
vance- the selected selector bars 110, the ram 122
will be moved downwardly to drive the selected
perforatmg pins nz through the card and up- '15
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wardly out of engagement with the pins where-
upon’ the ‘segmental ‘gear will be rotated in a

counter-clockwise direction to retract the ad-.

vanced selector -bars, ' The selector bars, upon
being moved into engagement with the segmental
gear, ‘are heldin-engagement therewith until
" they are. completely retracted due to the fact

-+ that: they have an enlarged portion 216 which

10

15

20

slides over a cross member 217 provided there-
for and holds the racks in‘engagement with the
gear until-notches 219 formed in the rack are

in vertical alignment with the cross member 217

at which time the selector bars will drop down
out of ‘engagement with the segmental gear to
the'position shown'in Fig. 2. For a more detailed

" deseription of the perforating mechanism, refer-
" énce'should be had to the copending application

of H. G. Johnstone et al, Serial No. 302,463, filed
August-28, 1928.
It is believed that a clear understanding of the

parts of ‘the apparatus described previously will -

Be had:from-a detailed description of the oper-
ation of the various elements embodied in the
apparatus -'To facilitate the operative descrip~

25 tion;.an explanation will ‘be given of the steps

85

 in the record card,-and the clostwe of the left.

. performed -in ‘a specific’ example of perforating
the' number 9,024 in the first four columns of a
record card by means of the simplified electncal
keyboard 95. -

-Assuming that the digital brushes 63-11 of the
switching mechanism 57 are in their normal po-
. sition;" engagmg contacts | of the nine arcuate
banks 60, as shown in Fig. 1, the operator de-
presses the key 56 for the digit 9. The momen-
tary’ depressmn of ‘this key closes the right hand
and left hand contacts thereof; the closure of
the right hand ‘contact establishes a circuit from
ground at 218 through the right-hand- contact
of the key 56, conductor 121, the brush T1, con-
. ductors 128 and 128°to the relay 94, and through
" the relay to.a conductor. 130 which is connected
to. grounded battery through a clear-out switch
13}, which. sw1tch is “closed. at all times except
when the ram. l22 is moved downwardly at which
 time it is momentarily opened to energize and
lock the relay. 91 representing the digit 9 in the
first column .98 corresponding to the column 1

hand-: contact completes-an energizing circuit to

-the electromagnet 80 whereby upon the key be-

ing released, the-brushes 63-71 are rotated one

step to disconnect the keys 56 from the digital-

" locking relays. ‘91" in -the first column and

-66

60

connect ' them: to the: digital locking relays
-in. the-second column. 'The energizing circuit
for. the -digit -9 locking relay in the first
column is' traced from grounded battery through
clear-out. switch 131 - (Fig. -2). for the digital
locking relays 9I, -conductor 130, the wind-

~ing of the digit 9 locking relay 9! in the first

65

70

75

column 98, ‘conductor- 129, ‘conductor 128, con-

tact | ‘of the associated arcuate bank 60, brush.

1t.of the switching mechanism 57, conductor 121,
right-hand ‘contact ‘of ‘the ‘digit 9 key 56, con-
‘ductor 126 to- ground Energization of this par-
ticular’ digit 9 relay operates it and the resulting
closure of its left hand contact establishes a lock-
ing ‘circuit for the relay from grounded battery
throygh - clear-out switch 131, conductor .1 30,
through the wmdmg of ‘the relay to ground.
Thus;" ‘upon the d1g1ta1 locking relay 91 being
energized; 1t will maintain ground upon its asso-
ciated contact 96’ until -t is deenergized by the
operation of the clear-out switch 131. . The

3

rircuit for energizing electromagnet 89 to ad-
vance the brushes 63-11 one rotative position is
established from battery through the winding of
the electromagnet 80, conductor i35, conductor

. 134, left hand contact of the digit 9 key 56, con-

ductor 126.to ground.

There is a short lapse of time between the es-

tablishment of a circuit to energize and lock a
digital relay and the subsequent advancement of
the brushes, since, as has been previously ex-
plained, a depressed digital key must first be re-
leased .to deenergize the stepping electromagnet
80 and thereby permit the resilience of the spring
86 (Fig. 4) to effect the movement of the brushes
through one rotative position.

The brushes 63-1{ are now engaging contacts
2 in the arcuate bank 60, and since in accordance
with the example 9,024, g cipher is to be recorded
in the second column, the operator momen-
tarily depresses the space key 81 to complete a
circuit from grounded battery through the wind-

~ing of the -electromagnet 80, conductor 135,

through the contacts of space key 87 to ground.

10

15

20

Electromagnet 88 is thus energized and in a man- -

ner previously described advances the brushes
63-Tt from the contacts 2 to the contacts 3. As
no digital relay 91 in the second column has been
energized and locked to open the right hand con-
tact thereof, a circuit from ground is estab-
lished through the right hand contacts of the
relays 91 connected in series, through a con-
ductor to the zero terminal in the arcuate bank
96 of the selectmg switch 971 representing the
second column.

~ With the brushes 63-T1
mechanism 57 engaging contacts 3 in the arcu-
ate banks 60, the digit 2 key is depressed whereby

- a circuit is established in an analogous manner

. electrically control the selection of the proper

described for the digit 9 to energize and lock the
digit 2 relay in the third column of relays 91 and
to effect the operation -of the electromagnet 89
to advance the brushes 63-71 from contacts 3 to
contacts 4. . The operator now momentarily de-
presses the digit 4 key 56 to energize and lock
the digit 4 relay 91 in the fourth column and to
effect the advancement of the brushes 63-11 into
engagement with contaets 5. -

The digital locking relays 9{ in the desired.col-
umns have thus been operated by the keys 56
and as has been previously described to thereby

perforating pins 112 in the perforating appa-
ratus 85 by connecting ground to their associated
contacts 96 so that when the brushes 103 engage
the contacts which are connected to ground the
selecting electromagnets associated therewith
will be momentarily energized. At this point the
operator connects the shaft 108 of the perforat-
ing apparatus 85 to a suitable driving means as
shown and described in detail in the copending
application of H. G. Johnstone et al., Serial No.
302,463, filed August 28, 1928, as shown sche-

matically in Fig. 2 and described hereinbefore. -

Upon rotation of the shaft 108, the segmental
gear 109 and the spur gear {07 are rotated; the

-rotation of the spur gear advances ‘the selector
.rack 106 and rotates the shaft 104 through the

of the switching’

25

30

35'.-”;. -

pinion 105 secured thereto to thus effect the clock- .

wise rotation of the brushes 103 of the selecting
switches 91.' As each brush 183 makes contact
with' the terminals in the banks 86, which are
electrically connected to the corresponding digi-
tal relays 91 arranged in columns, and that num-

70

bered terminal is designated by the particular

locking relay 91 as a digit to be recorded, a cir-

(]
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cuit is completed to energize the particular select-
ing electromagnet 118 and operate its associated
bell crank lever: 113 to bring the.selecting bar
- 110 representing the particular column into en-
5 gagement with the rotating segmental gear 109

and thus advance the selecting bar {10 a distance’

© commensurate with the time of its initial actua-
-tion. The selector bar {10, upon being moved
into engagement with the segmental gear and
10 being moved to the left (Fig. 2) a short distance,
cannot be diséngaged from the segmental gear
until it is retracted to its normal position due to

the conformation of the under side of the bar and

- the cross member 211. The time of actuation of
15 the selecting bar is so synchronized by the move-
ment of the selecting brush 103 to cause the en-
larged end portion {11 upon the selecting bar to
stop at the end of the clockwise rotation of the
segmental gear on the perforating pin represent-
20 ing the digit desxgnated by the corresponding
digital locking relay 91.

The time of actuation of the selecting bars 10 -

in a clockwise rotative cycle of the segmental gear

is dependent on the numerical value of the digit

25 to be recorded; that is, the selecting bar to cause
_ the recording of a digit 9 is actuated at the be-
ginning of the rotative cycle, a selecting bar to

record a digit 4 is actuated five periods of time -

later, and a selecting bar to record a zero mine
30 periods of time later. Thus, it will be obvious

that in recording the number 9,024, the selecting

bar 110 representing the first column will be actu-

-ated at the start of the rotative cycle of the seg- .

mental gear 109 to have the enlarged end portion
35 upon the selecting har of the first column stop

‘upon the perforating pin representing the digit 9. .

- As the selecting brushes rotate clockwise (Fig. 2)
. and contact with the terminals 9, the brush 103
representing the first column "effects the ener-
40 gization and operation of the associated selecting
- -electromagnet 118 through the following circuit:

From grounded battery {40 through the winding

of the electromagnet ({8 representing the first
-column, the brush 103 of the selecting switch 87

45 representing the first column, terminal 9 in the

associated arcuate bank 8§, conductor 141, con-

- ductor 128, left hand contact of the digit 9 locking

. relay in the first column 98 to ground. The op-

.~ eration of the selecting electromagnet |18 repre-
60 senting the first column elevates the correspond-

. ing selecting bar 110 into. engagement with the

segmental gear and the selecting bar is advanced

to select the digit 9 perforating pin 112 as pre-

.~ .viously explained. . -

-55 Five periods of time later as the selecting
brushes 103 contact with the terminals 4 of the
banks 96, the brush 103 of the selecting switch 97

. representing the fourth column completes a sim-

N

ilar circuit from grounded battery through the .
.80 associated relay 118, through the brush of the -

"1 selecting switch 97 representing the fourth col-
umn, the terminal 4 of the arcuate bank .96,

through the left hand contact of the digit 4 re-

lay in the fourth column to ground. The opera-

‘65 tion of the electromagnet 118 for the fourth col- -

‘umn causes the associated selecting bar (18.fo be
actuated and -advanced to select a perforating
-pin representing the digit 4 in the fourth column.
In like manner the selecting bars for the third
7o and second columns are actuated by the seg-
mental gear in timed succession in che order
named to select perforating pins representing the
digit 2 and zero, respectively. At this point the

segmental gear (09 stops rotating and the en- -

.‘;5 larged end portions 1Hi or the selecting bais in

the proper columns are resting on the perforat-
ing pins representing the digits in the number
9,024. ‘The ram {22 is then operated by suitable .
means hereinbefore described and the perforat- B
ing pins which are under the enlarged portions 5
111 of the selecting bars (18 in each column are
driven through a record card to perforate the °
desired information in the columns selected.

As the ram 122 operates, clear-out switch 131
is moved to the right to open the energizing cir- 19
cuit to the digital locking relays 91 and cause
their release. Upon the retraction of the ram
122 and the return of the selecting bars 110 and
the actuated perforating pins to normal position,
the clear-out switch (31 is then moved to the 15
left and the electrical keyboard and perforating )
apparatus is put.in condition to receive and
record other information in any of the forty-five
columns selected. ‘ '

Although the invention as herein described and 20
illustrated is particularly well adapted for use -

"in connection with statistical card perforating

apparatus, it should be understood that the novel
features of the invention are capable of other
applications and modifications and should be' 25
limited only by the scope of the appended claims. '

What is claimed is:

1. In combination, a perfora,ting mechanism
having a plurality of groups of perforating mem- .
bers, an element individual to each group for 30
determining the member in that group to be ac-
tuated, and means for controlling the movement
of said element, a keyboard including .keys rep-
resenting characters, a pluralify of-electromag-
netic means arranged in columns means for se- 35
lectively establishing a circuit from a key to a

 corresponding electromagnetic means to indi-

cate the particular character in a predetermined

. column, a circuit connecting said' electromag-

netic means to the means for controlling the 19

movement of the elements associated with the

perforating members, and means for actuating

the perforating mechanism to perforate a record

card in accordance with the electromagnetic

means conditioned by the keyboard. ’ 45
2. In a mechanism for perforating informa-

'tion in a record sheet, a key for each of s plural-

ity of characters, a plurality of groups of elec-
tromagnetic means for representing characters, -
means for successively associating all of the keys 59
with each group of electromagnetic means, and.
perforating means thereafter controlled by sald -
electromsgnetic means comprising a plurality
of electromagnets associated with all of the elec- -
tromagnetic means, a plurality: of perforators, 55
means responsive to the actuated electromag-
netic means for controlling the time of actuation -
'of the electromagnets to select for actuation the
perforators, and means for actuating the select- :
ed perforators. 60
3. In a mechanism for perforating informa-
tion in a record sheet, a key for each of a plu-
rality of characters, a registering: mechanism - -

- controlled by the keys comprising a plurality of

groups of relays, a plurality of electromagnets 65
each electromagnet. associated with a group.of
relays and operable at a predetermined moment

‘depending upon. which relay in its associated

group has been operated, a plurality of per-

-forators, means responsive to the actuated relays 7d -
for controlling the operation of the electromag- -

nets to select a . perforator for actuation, and

means for actuating the perforators selected. - - .-~
- 4. In combination, a perforating mechanlsm

including a’ plurauty of groups of perforators a 'u
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keyboard comprising keys representing charac-
ters, relays representative of the characters and

- associated with the perforators, means for suc-

10

16

cessively associating the keys with said relays

representative of the.characters, means oper-
ative thereafter for causing the representative
relays to control electrically the selection of per-
forators in accordance with the operation of the
keyboard, and means for actuating the selected
perforators.

5. In a card punching mechanism a plurality

of groups of perforators, a perforator selector as- -

sociated with each group of perforators, control
means for each perforator selector, and means
for determining the time of actuation of the con-
trol means thereby to determine the perforator

_ selected comprising a keyboard having keys rep-

- 20

25

resenting characters, a plufality of groups of reg-
istering means, means for associating the key-
board successively with each group of registering
means, and means thereafter opera,ted for selec-
tively operating the control means.

6. In a card perforating mechanism a plural-
4ty of perforators arranged in columns, a per-
forator selector ,associated with each column,
means for actuating selected perforators, means
for advancing a perforator selector into position

_ to select a perforator for actuation, and means
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for electrically controlling the selection of the
perforators including a keyboard, a plurality of
groups of registering relays, and means for suc-
cessively associating the keyboard with each
group of registering relays.

7. In a mechanism for marking information
in a record, a key for each of a plurality of char=

_acters, a plurality of groups of digital locking
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relays, each group successively associated with
the keys, a plurality of selecting electromagnets
one associated with each of the groups, means
responsive to the actuated relay of each group
for controlling the time of actuation of the se-

-lecting electromagnets, and means selected in

accordance with the time of actuation of the
electromagnets for marking in a record the
characters associated with the actuated keys. -

8. In a mechanism for marking information
in a record, a plurality of keys, selector switches
corresponding in number to the number of keys,
a plurality of ordinal elements arranged in de-
nominational columns for marking the record,
and means for successively associating all of
the keys with each denominsational column to
select one of said' ordinal elements upon the

.actuation of a key.

9. In a mechanism for- recording mformation
on a record, a key for each of a plurality of
characters, a plurality of groups of electromag-
netic means for representing characters, means
for successively associating all of the keys with
each group of electromagnetic means, and re-
cording means thereafter controlled by the elec-
tromagnetic means comprising a plurality af

electromagnets associated with all of the elec--

tromagnetic means, a plurality of recording ele-
ments, means responsive to the actuated
electromagnetic means for controlling the time
of actuation of the electromagnets to select for
actuation the recording elements, and méans for

-actuating the selected recording elements.

10. In & mechanism for recording information
in a record, a plurality of keys equal in number

" to the number of characters used, each of the

keys representing a different character, locking

* relays controlled by the keys for storing all of
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the information before recording, a plurality of

5

recording elements. for. each character and posi-
tioned in predetermined areas, and means elec-
trically controlled by the locking relays for sub-
sequently selecting from .a plurality of the

recording elements those elements necessary to 8

effect the recording in predetermined areas in
accordance with the information stored.

11. In g mechanism for permanently record-
ing information in a record, a plurality of keys
equal in number to the number of characters 1
used, each of the keys representing a.different
character, locking electromagnetic devices con-
trolled 'by the keys for storing all of the infor-
mation before recording, a plurality of perma-
nently recording elements for.each character and 1
positioned in predetermined areas, means con-
trolled by the electromagnetic locking devices for
subsequently selecting from a plurality of the
reccrding elements those elements necessary to
effect the recording in predetermined areas in 2
accordance with the information stored and
means for simultaneously actudting all of the
selected recording elements in & single recording
operation.

12, In combination, a perforating mechanism 2
including a plurality of groups of perforators, a
keyboard comprising keys representing charac-
ters, each key representing a different. charac-
ter, a plurality of electromagnetic devices repre-
sentative of each of the characters and 3
associated with the perforators, means for suc-

cessively associating the keys with said electro-

magnetic devices, means operative thereafter for
causing the electromagnetic devices to control
the selection of perforators in accordaunce with
the operation of the keyboard, and means for ac-
tuating the selected perforators.

. 13. In a card perforating mechanism, a plu-
rality of perforators arranged in columns, a plu-
rality of perforator selectors, one associated with 4
each column, means for actuating selected per-
forators, means for advancing a perforator selec-
tor into position to select a perforator for ac-
tuation, and means for controlling the selection
of the perforators including a keyboard, a plu-
rality of groups of registering electromagnetic
devices, and means for successively associating
the keyboard with each group of registering elec-
tromagnetic devices.

14. In an apparatus for making permanent
records, a plurality of sets of permanently re-
cording members, electrically controlled select-
ing means individual to each set of recording
members to determine the recordmg member to
be actuated in that set, means individual to
and electrically connected to each selecting
means for storing digits to be recorded, and a
contact making means representing g single set
of all of the digits and electrically connected to
and common to all of the storitig means for se-
lectively determining which of the storing means
are to be rendered effective. '

15. In an apparatus for making permanent
records, a plurality of recording members, select-
ing elements, means common to all of the se-
lecting elements for advancing them into asso-
ciation with the recording members, means for
selectively moving the selecting elements into en-
gagement with the advancing means, means for
storing characters to subsequently confrol the
moving means, and means common to all of the
storing means for selectively determining which
of the storing means are to be rendered effective.

- 16. In a recording apparatus, a plurality of 7
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reeording members representing characters, &

. . plurality of différentially operable elements for
- selecting the fecording memnibers, a plurality of

electrical meang for selectively commomw pre-
determined elements for operstion, “Means rep-
resentative of characters and-common to all of
~ said electrical means for determining the opera-~

" tion of said electrical means, and means for op-

" erating the conditioned elements to effect the se-

election and operation of the desired recording
members o record the selected characters in
predetumined positions in a record sheet.
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