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ABSTRACT: Apparatus is disclosed for entering data into a 
data processing system comprising means for receiving a 
record containing ?xed data in the form of a code representa 
tion thereon. Additionally means are provided for forming a 
code representation of the variable data in response to a - 
manual command with the code representations of the ?xed 
and variable data being of the same form. Means are utilized 
for scanning the code representations of the fixed and variable 
data in order to produce an output signal which can be in 
serted in the data processing system. 
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APPARATUS FOR ENTERING DATA 
This application is a continuation-impart of my copending 

0.8. application Ser. No. 303,487, ?led‘Aug. 21, 1963 and 
now abandoned. 

This invention relates to apparatus for entering data into a 
data processing system and more particularly to apparatus for 
entering both ?xed data from a code representation stored on 
a record as well as variable data into a data processing system. 

Steps have been taken to apply automatic data processing 
techniques to business requirements such as those related to 
accounting, sales audits, credit control, billing, inventory con 
trol, and other marketing operations. For example, inconnec 
tion vwith the retailing of articles of apparel, each article is pro 
vided with a tag containing printed and punched information 
related to the description of the garment, size, color, style 
number, ticketed price, etc. Normally upon-sale of the article 
a portion of the tag which is generally provided in duplicate 
form is detached and stored by the clerk in order to have a 
record of the ?xed data which is encoded upon the tag. vAt the 
time of the sale there is also a need to make a record of the 
variable data related to the transaction such as the date, the 
time of day, the actual sale or cash register price if different 
from the price on the tag, the identity-of the'store, the depart 
ment, the clerk, etc. Tags stored by the sales clerk or cashier 
must later be mailed or transported to a data processing center ' 
where the tags are translated into tabulating cards or other 
media which are then used to process various analytical re— 
ports. ' _ - 

Currently certain items of variable data can be recorded by 
means of a cash register device, but this results in the variable 
data being stored in the cash register record while the ?xed 
data remains separately stored on the tag. With such an ar 
rangement it is evident that the ?xed and variable data must 
be subsequently correlated and placed upon a new record in 
order to be available for the entering of all of the data into a 
data processing system. The drawback of such an arrangement 
is not only the increased cost resulting from the handling of 
the data on a piecemeal basis and the necessary duplication of 
operations which results therefrom but also the delay in the 
time at which the correlated data is available for use in con 
nection with the business. An‘advantage of having data related 
to the identity of the articles being sold available at the end of 
each business day or other short period of time enables the 
buyers to maintain asuf?cient stock of articles at all times and 
also prevents the undesired accumulation of an excessive 
quantity of any given article. ,A further advantage is that the 
quick availability of sales data can be of great value in a ?exi 
ble pricing system to stimulate sales volume. . . 

. It is one of the objects of the invention to provide a system 
for entering both ?xed data from a code representation stored 
on a record and variable date into a data processing system. 

It is another object of _ the invention to provide an apparatus 
for entering ?xed data from a tag, ticket or card or the like 
containing code representations and for manually entering 
variable data by means of code representations into a data 
processing system. 

It is still another object of the invention to provide an ap 
paratus in which both ?xed data from a record and variable 
data entered manually can be scanned to provide an output 
signal for inserting data in a data processing system. 

It is an additional object of the'invention to provide an ap 
paratus for forming a code. representation of variable data cor 
responding to the type of code representation employed for 
fixed data stored on a record. ' 4 

It is a further object of the invention to provide an apparatus 
‘ for scanningthe ?xed data from a code representation on a 
record and for scanning the variable data from a code 
representation determined by a manual command in response 
to radiant energy conditioned by the code representations. 

Still a further object of the invention is to provide an ap 
paratus in which the output signal thereof is prevented from 
being inserted into a data processing system whenever a lack. 
of parity occurs in the code representation being scanned. 
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2 
It is also an object of the invention to provide a system for 

entering both ?xed data and variable data‘ by means of optical 
or magnetic code representations. , 

In one embodiment of the invention means are provided for 
receiving a record containing ?xed data in the form of a code 
representation thereon. In addition, means are provided for 
forming a code representation of the variable data in response 
to a manual command. The apparatus further includes means 
for scanning the code representations of the record as well as 
the forming means in order to produce an output signal which 
is to be inserted into a data processing system. Such an ap 
paratus enables the ?xed data and the variable data related 
thereto to be scanned and entered together into a data 
processing system in order that all of the data pertinent to a 
transaction is correlated and made available at one time. 

In another embodiment of the invention the apparatus in 
’ eludes means for accepting a record in the form of a tag, ticket 
or card having code representations for ?xed data. The ap 
paratus also includes a keyboard for entering variable data by 
means of code representations. This arrangement enables the 
?xed data to be derived from a tag, ticket or card and to be‘ 

‘ augmented at the time of the transaction by variable data. 
In still another embodiment of the invention a single means 

is provided for scanning the code representations of not only 
the ?xed data on the record but also those of the code 
representations of the forming means for the variable data in 
order to produce an output signal. Such a construction ena 
bles both forms of data to be entered together into the data 
processing system in a sequential manner which is well suited 
for data processing techniques. In addition, the embodiment 
simpli?es the apparatus since a single scanning means is 
adapted to scan both types of data. 

In an additional embodiment of the invention means for 
forming a code representation of the variable data in response 
to a manual command provides the same type of code 
representation that is stored on the record for the ?xed data. 
Thus regardless of the code representation used for the ?xed 
data, the apparatus can be conditioned to provide the same 
code representation for thevariable data. This construction 
enables the apparatus to be made compatible to a variety of 
types of code representations. ’ 

In a further embodiment of the invention means are pro 
vided for analyzing the output signal from the scanning means 
to determine whether an error has occurred in order to block 
the transmission of an erroneous output signal to the data 
processing system. This embodiment eliminates the possibility 
of entering incorrect or incomplete data into the’; data 
processing system at the very inception of the error so that not 
only the processing system is safeguarded from being 
disrupted but corrective measures can be taken within the 
shortest possible time. 

' In still a further embodiment of the invention the code 
representation of the ?xed as well as variable data can be one 
of a plurality of representations such as optical or electrical 
representations. ' 
These and other objects and features of the invention will 

become apparent from the following description when taken 
with reference to the accompanying drawings, in which: 

FIG. 1 is a block diagram of the elements of the system of 
the invention for entering both ?xed and variable data; 

FIG. 2 is a plan view of the keyboard of the console of the 
apparatus of the invention; ' - 

FIG. 3 is a fragmentary perspective view showing a portion 
of the keyboard of the console and a portion of the tape mem 
bers of the console for forming a code representation of the 
variable data; 

FIG. 4 is a vertical section view taken along the line 4-4 in 
FIG. 3 and showing a portion of the keyboard and means for 
moving a tape member for forming a code representation of 
the variable data; 

FIG. 5 is a fragmentary substantially horizontal section view 
taken along the line 5-5 in FIG. 4 and showing the drive to the 
scanner; 



3 
FIG. 6 is a substantially vertical section view taken along the 

vline 6-6 in FIG. 4 and showing the tag and the tape members 
aligned adjacent to the predetermined position at which they 
are scanned; . 

FIG. 7 is an exploded perspective view of a portion of the 
keyboard of the apparatus; 

FIG. 8 is a fragmentary vertical section view of a portion of 
the keyboard showing a key in the actuated position engaging 
the stud of a tape member; 
‘FIG. 9 is a perspective view showing a tape member moved 

‘to the predetermined position adjacent to the line of travel of 
the scanner; 

FIG. 10 is an enlarged vertical section view taken along the 
line 10-10 in FIG. 9 and showing a clutch for moving a tape 
member; 

FIG. 11 is an enlarged vertical section view taken along the 
(FIGS. 11-11 in FIG. 9 and showing the optical and light 
responsive elements of the scanner; 

FIG. 12 is a fragmentary vertical section view showing rays 
of light passing through the code openings in the punched tag 
toward the scanner; 

FIG. 13 is a fragmentary vertical section view showing rays 
of light passing through a code openingv in a tape member; 

FIG. 14 is a plan view of a punched tag of the type upon 
which the ?xed data is stored; 

FIG. 15 is a schematic representation of the electrical out 
put circuit of the apparatus of the invention; 

FIG. 16 is a schematic representation of the electrical cir 
cuits related to the drives for the scanner and the tape mem 

bers; . 
FIG. 17 is a perspective view of a manually controlled tape 

device for‘entering ?xed data; , - 
FIG. 18 is an enlarged vertical section view showing another 

embodiment of the light-responsive elements of a scanner in 
an inverted position; > 

FIG. 19 is a plan view of the apertures 
of the scanner of FIG. 18; 

FIG. 20 is an elevational view of a pair of lamps used in con 
junction with the scanner of the invention and shows the elon 
gated light pattern of the lamps which is applied to adjacent 
the code openings; . 

FIG. 21 is an elevational view of another arrangement of a 
pair of lamps for use with the scanner of the invention and 
shows the light pattern of the lamps which is applied adjacent 
to the code openings; 

FIG. 22 shows a further arrangement of a lamp for the 
scanner of the invention in which the lamp is disposed along 
an axis perpendicular to the plane in which the code openings 
are disposed; ‘ I 

FIG. 23 is a perspective view of an optical readout head 
having a plurality of thin photoconductive elements; 

FIG. 24 is a perspective view of‘a photocell which can be 

in the upper portion 

. used in the scanner of the invention; ' 
FIG. 25 is a schematic vertical section view of the console of 

the invention and shows the scanning drive for both. the 
scanner and the light source related thereto; > 

FIG. 26 is a schematic vertical section view of the console of 
the invention and showing a common power source connected 
to the drives for both the scanner and the lamps related to the 
scanner; . 

‘ FIG. 27 is a plan view of a mask for supporting a coded 
- . ticket of the type shown in FIG. 28; 

FIG. 28 is a view of the face of the coded ticket which can 
be used with the apparatus of the invention; 

FIG. 29 is a fragmentary schematic representation of a cir¢ 
cuit for compensating the photocells connected to thecode 
magnets of the system of the invention; 

FIG. 30 is a plan view of a carriage having a pair of scanners 
offset and in a staggered relationship with respect to one 
another; ‘ a - 

FIG. 31 is a representation of the face of a printed and 
punched ticket having three interlaced ?elds of four channels 

I . of punched code openings for each ?eld; 
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FIG. 32 is a fragmentary schematic ‘representation of a cir 
cuit for connecting correspondingphotocells of a plurality of 
scanners such as shown in FIG. 3Q in parallel; _ 

FIG. 33 is a perspective view of a, mirror arrangement for 
directing light energy emitted by‘each' of ‘the code openings 
toward its corresponding photocell; ' ' 

FIG. 34 is a fragmentary vertical ls‘e ion view showing a_ ray- 1: » 
re?ected- " of light after passing through a code opening'being 

by a mirror toward a photocell relatedit'othe mirror; 
FIG. 35 is a schematic vertical section view of the console of ’ 

the invention showing drives for deriving‘ data from each one 
of the pulleys of the plurality of tape members; ' 

FIG. 36 is a fragmentary vertical section view of a portion of 
the keyboard and shows a leg member for determining the 
tape position at the zero-digit position; ' 

' FIG. 37 is an elevational view showing the motor and clutch 
- for driving the shaft which in turn actuates the tape members‘; 
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FIG. 38 is a vertical section view showing the console‘pro 
vided with means for optically recording the code representa 
tions being scanned; 

FIG. 39 is a block diagram showing a system including 
means for producing tone signals from the data being scanned; 

FIG. 40 is a fragmentary perspective view of a system for 
scanning magnetic recordings from tape members and tags, 
cards or tickets; _ . ‘ 

FIG. 41 shows'the face of a ticket having a plurality of mag 
netically recorded code data thereon; ' 

FIG. 42 shows the face of a ticket adapted tobe attached to 
merchandise and containing visual data; ' _ 

FIG. 43 shows the faceof a ticket adapted to be attached to 
merchandise and containing visual data; ' _ 

FIG. 44. shows the face of a ticket adapted to be attached to 
merchandise and containing a reduced number of code 
openings;‘ 1 ‘ 

FIG. 45 shows the face of a ticket having-two overlying and 
interlaced ?elds of code openings, each of the ?elds having a 
reduced number of code openings therein; 

FIG. 46 shows a portion of a tape member of the invention 
having aplurality of columns of code groupings disposed at lo 
cations along the length of the tape member; 

FIG. 47 is a fragmentary perspective viewshowing a mask ‘ 
having an adjustable aperture used in connection with the 
scanning of the tape members; _ 

FIG. 48 is a fragmentary perspective'view showing an ad 
justable mask which can be aligned with one or more of the 
plurality of columnsof code groupings on the tape member; 

FIG. 49 is a fragmentary vertical section view of an adjusta 
ble mask overlying the code openings in the tape member; 

FIG. 50 is a fragmentary vertical section view showing an 
adjustable mask for use in simultaneously scanning a pair of 
columns of code openings; 

FIG. 51 is a block diagram representation of a circuit for in 
terlocking the console of the invention with a paper tape 
punch device; and ~~ 

FIG. 52 is a block diagram representation ofv the system of 
the invention showing an arrangement forsensing the trans 
mission of data from the console to the recording or data 
processing means. ' 
The apparatus of the invention for ‘entering ?xed data and 

for entering variable data‘ into a data processing system in 
cludes console 20 (FIG. 2). The record having the code 
representation thereon of the ?xed data to be entered into a 
data processing system can comprise tag 21 of the type shown 
in FIG. 14. Tag 21 includes portions 21d and 21b which are at 
tached to one another along tear line 210. Each portion which‘ ' 
contains a duplicate'of the punch code information of the 
other portion is provided with guide holes 22 and 23 which are 
adapted to engage pins 24 and 25 extending from theupper 
surface of tag support 26 (FIGS. 2 and‘ 3). The tagsupport 
serves as the means for receiving the record into the console. 
The pins of the support and the holes in the tag are of dis 
similar forms to insure that the tag is properly positioned on 
the tag support. ' 
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Tag 21, for example, is arranged in the form of 25 vertically 
extending columns 27 and five horizontally extending chan 
nels 28 (FIG. 14). Tags with a greater-number of columns, 
such as 31, can also be employed. Two punched holes or 
openings 29, each one of which is disposed in different chan 
nels of the ?ve channels in a single column, ‘serve as code 
representations of numerical data, such as a digit, in ac 
cordance with a code scheme, for example a two-bit binary 
type code. In the case of applying the system of the invention 
to a business sales operation, tags 21 are‘prepared in advance 

. for each article which is to be handled within the provisions of 
the business data processing system. In ‘the case of an article of 
apparel, tag 21 as shown in in FIG. 14, is encoded to include 
various items of ?xed data such as size-style, season, color, 
vendor, etc., of the article and its ticketed price. The tag also 
contains printed or direct reading information corresponding 
to the coded data such as “size 18" and the price of “$7.95.” 
Each digit or letter of the items of ?xed information is en 
coded in a single column. Thus three columns are required to 
encode the digits of the price “$7.95.” The code scheme 
shown in the example of tag 21 necessarily requires two 
openings 29 in each column in order to correctly record the 
data. In the event that the device which prints and punches the 
tags fails to punch two bits of code in the form of two openings 
in any column due to a broken punch ‘pin in the device, 
thousands of tags can get into the system-each having one or 
more columns of coded data which cannot be decoded. The 
absence of one of the two openings in a column of the code 
causes a lack of parity in the code. 
With tag 21 replaced upon tag support 26 and with openings 

22 and 23 engaged with pins 24 and 25, respectively, the tag 
support is rotated about pivot 30 (FIG. 2) until the tag support 
is moved into its operable position within console 20. In this 
position solenoid 31 latches the tag support in the operable 
position against a spring bias force from means not shown 
which normally urge the tag support to its outermost position 
(FIG. 3). 

In the combined operation of entering ?xed data and varia 
ble data into a data processing system, it is necessary for the 
human operator to enter the variable data into the console by 
manual command. The means for forming a code representa 
tion of the variable data in response to a manual command in 
cludes keyboard 32 having keys 33. The keys-are arranged in a 
number of vertically extending columns or decades 34 needed 
to suit the system. Where the console'is used in conjunction 
‘with retailing, for example, a total of nine columns can be 
used. The ?ve columns at the left of the- keyboard serve as “ 
markdown ?eld" or “register price” 35 into'which variable 
data representing a marked down or discount price is entered 
into the apparatus. The marked down or discount price is 
distinguished from the ticketed or list price which is both 
printed and punched in tag 21. Thus-as is shown in FIG. 14 at 
the right edge of the tag as viewed in the drawing, the marked 
down sale price of $4.90 has been marked on the tag by the 
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Each of decades 34 of keys is formed as a subassembly or 

module (FIGS. 4 and 7 and includes keys 33 for each of the 
digits from one to nine and in addition includes keys 38 and 
39. Each decade includes means for supporting body portion 
40 of the keys for reciprocating motion in predetermined op 
posite directions, that is, plate 41 containing guide slots 42 
through which body portion 40 of a key extends. Stops 43 
which are punched from the body portion and extend at an 
angle thereto form notches 44. Spring 45 biases the key in an 
upward direction until stop 43 engages the undersurface of 
plate 41. The keys are additionally supported for movement in 
the vertical direction by slot 46a in plate 46 which is spaced 
apart from plate 41 by sleeves 47 through which retaining 
bolts 48 extend (FIG. 8). Cam member 49 extends adjacent to 
end portion 40a of body portion 40 which is disposed opposite 
to end portion 40b of the body portion. Cap 50 is mounted on 
end portion 40b to receive the manual command or input to 
the keyboard. End 40a of the body portion adjacent to cam 
member 49 is adapted to engage an element to be actuated by 
key 33. - . 

Positioned adjacent to plate 46 and spaced therefrom by 
spacer 51 is follower member 52 having slots or followers 520. 
Follower member 52 includes elongated openings 53 which 
enable follower member 52 to be reciprocated along the axis 
.of column 34 of keys 33. Thus follower member 52 can 
reciprocate between sleeve 47 and spacer 51 (FIGS. 4 and 7). 
Column 34 is supported with respect 'to frame members 54 
and 55' of console 20 (FIGS. 4 and 8) by engagement with 
slots 54a and 55a, respectively, therein, By means of adjust 
ment set screws 56, disposed in threaded holes 54b and 55b of 
frame members 54 and 55, respectively, and engaged with the 
opposite end portions of plate 4-1, the relative position of plate 
41 and column 34 with respect to the frame members and 
therefore the relative position of column 34 with respect to 
the console can be determined by moving the column to the 
right or left as seen in FIG. 4. After adjustment, each of the set 
screws are locked relative to the frame members by a nut en 
gaged therewith. - 
As shown in FIG. 8 upon the application of a manual com 

mand by depressing one of the plurality of‘keys 33, the biasing 
force of spring 45 is overcome and body portion 40 of the key 
is depressed. As the key moves downwardly, slot 42 in plate 41 
and slot 46a in plate 46 support and guide the body- portion of 
the key. As the key is moved downwardly, cam member 49 en 
gages slot or follower 52a of follower member 52. The result 
of the engagement between the cam member and the follower 

' is to urge follower member 52 toward the left against the bias 

50 

55 
sales-clerk as opposed to the ticketed price of $7.95 which is . 
both printed and punched on the tag. The marked down price 
is printed. but not also punched on the tag subsequent to its 
original preparation since only the ticketed price information 
is known at the time of preparing the tagvAttempts are not 
made to punch the marked down price in the tag since it is ex‘ 

60 

tremely dif?cult to register a later set of ‘punched data accu- _ 
rately withpreviously applied punched data. . 

In “markdown ?eld” 35 of the keyboard, the extreme right 
two columns can serve for the entry of the'decimal portion of 
the price, such as for example, $4.90. Thus “90,” representing 
ninety cents, is entered in the extreme right column and the 
three columns tothe left thereof are arranged to receive the 
dollar portion of the price, such as “4” of $4.00, which can be 
entered as 004. further by way of example, the three columns 
to the right of “markdown ?eld”. 35 can form “clerk identity 
number ?eld” 36. Column 37 'at the extreme right of the 
keyboard can be employed to enter other data concerning the 
nature of the type of transaction such as cash, charge, hold, 
C.0.D., take, send, etc. 
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ing force of spring 58 as viewed in FIG. 8. As the key ap 
proaches its downwardrnost position,-follower 52a is engaged 
by the high portion of the cam member and is urged to the left 
as shown in FIG. 8. This movement causes any key engaged 
with follower 52a to be released upwardly. When the upper 
end portion of the cam member passes beyond follower 52a, 
the follower enters notch 44 under the urging of spring 58. At 
this point stop 43 engages the upper surface of ‘follower 
member 52 and prevents any further downward motion 
thereof. Upon the removal of the manual command applied to 
cap 50 of key 33, the key remains in the downward or actu 
ated position due to the locking action accomplished by the 
engagement of follower 53a with notch 44. In the actuated 
position of the key, end portion 40a of the actuated key is sub 
stantially below those of the remaining keys in the decade and 
thereby is adapted to engage an element which is to be con 
trolled by the key. 
The means for entering variable data into a data processing 

system further includes tape member or tape 59 (FIG. 9). The 
tape member can be a resilient metallic tape disposed about 
idler pulley 60 rotatably mounted on shaft 61. Flanges 60a of 
the idler pulley serve to maintain tape 59 properly aligned 
with the pulley as it is wound thereon. The code representa 
tion of the variable data to be entered by means of keys 33, 38 
and 39 is applied to the tape in the form of ' groupings 62 of 
openings or holes 63 disposed at intervals along the length of 
the tape. ‘Each grouping of openings 63 is disposed along 
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A‘ column 64 and in two of channels 65a with the same code 
scheme as that employed for tag 21. Starting at the portion of 

‘ tape 59in the right of FIG. 9 the groupings are disposed in an 
. order that is reverse to that of keys 33 in decade 34 (FIG. 2). 
Thus the higher digits are located on tape 59 adjacent to 
clutch 66 and descend in order along the tape toward pulley 
60. 
Tape 59 can be formed from metal spring material of a type 

having a substantially constant torque characteristic, that is, 
the bending force necessary to maintain the spring in a tangen 
tially arranged relationship with the remainder of the spring in 
‘the wound form is substantially constant regardless of the ex 

' ‘tent of the spring which has been unwound. Spring material of 
. this type is manufactured by the Hunter Spring Company 
under the trademark “Negator.” Because of the spring nature 
of tape 59, it maintains itself in a wound position with respect 
to pulley 60 and clutch 66. ' . 
Clutch 66 includes housing 67, the outer portion of which, 

between ?anges 68, serves to receive tape 59 for both storing 
and moving the tape. Housing 67 is rotatively supported with 
respect to drive shaft 69 by means of- bearing 70. Within the 

, interior of housing 67 there is disposed. member 71 of permea 
‘ ble material fastened adjacent to the base portion of the hous 
ing. Member 72 of permeable material is mounted on support 
,73 which in turn is attached to shaft 69 and secured thereto by 
key 74. At least one of members 71 and 72 is permanently 
‘magnetized so that the magnetic attraction between the mem 
bers urges them toward one another. Thrust washer 72a main 
,tains members 71 and 72 spaced apart from one another and 
thereby establishes an air gap between them. Thrust washer 
72acan be formed from plastic material such as nylon. Eddy 
currents within the facing members in the presence of relative 
'motion therebetween is capable of transmitting rotary motion 
from shaft 69 to housing 67. The strength ofthe magnetic ?eld 

t and the magnitude of the air gap between members 71 and 72 
1 determines the torque which clutch 66 can transmit. 

The rotation of shaft 69 is coupled by clutch 66 to tape 59 
and advances tape 59 in the direction of the arrow shown in 
FIG. 9 until stud or stop 75 engages end portion 40a of the 
body member of the key which has been depressed. This funca 
tion occurs for each ‘of tapes 59 disposed beneath decade 34 
when shaft 69 rotates the plurality of clutches 66. After stop 
75 engages an actuated key, the tape is held and clutch 66 
slips as shaft 69 continuesto rotate. The slipping of clutch 66 
applies a tensile force to tape 59 and draws it taut with'respect 
to stop 75 engaged with the actuated key so that the position 
ring of the tape can be accurately controlled. The position of 
the actuated key 'in, each decade determines the extent of 
travel of the tape so that grouping 62 of openings 63 of each 
tape is moved toa predetermined position, namely, that over 
lying window 76 in mask 77. The axial adjustment arrange~ 
ment provided for decade 34 insures that the tape is accurate 
ly located with respect to the predetermined position. Bar 78 
by .bearing upon the upper surface of tape 59 urges the tape 
toward the upper surface of mask 77 so that the tape passes 
directly over window 76. 
“ Key 38 at the upper end of decade 34 when depressed 
prevents tape 59 from advancing to engage any of the keys 
beyond key 38 and thus prevents the length of tape 59 having 
code openings from being advanced to the predetermined 
position adjacent mask 77. Thus key 38 effectively locks out a 
column of keys from causing the entry of‘ data since it main 
tains an uncoded portion of tape 59 adjacent mask 77 which 
‘prevents the developing of an output signal. Key 39 is adapted 
to clear column 34 of any key which" has been depressed. 
Since slot 39a is at the opposite side of key 39 as compared to 
keys 33, key 39 cannot be locked by follower 52. Due to the 
location of key 39 at a distance from tape 59, key 39 cannot 
engage stop 75 so that tape 59 can be advanced beneath all of 
the keys until the stop engages bar 78. The code in tape 59 
‘overlying mask 77 when stop 75 is held by bar 78 is that 
representing zero. Thus the ‘actuation of key 38 prevents entry 
_of data by the column while actuation of key 39 clears all of 
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the keys and causes a zero tribe-entered automatically as in 
the case where keyboard entry starts with all columns cleared. 
When shaft 69 is rotated in a direction which drives tape 59 

in a direction opposite to that of the arrow in FIG. 9, stop 75 
having screw 79 securing the stop to the tape advances toward 
bar 80 until a position is reached at which end portion 79a of 
the screw contacts the bar and prevents further reverse mo 
tion of the tape (FIG. 4). With the tape held from moving, 
clutch 66 slips as sha? 69 continues to rotate. The position of 
the tape at which end portion 79a contacts bar 80 corresponds 
to the rest or deactivated condition of the tape. When the tape 
is in the deactivated position, the portion of the tape overlying 
window 76 does not contain openings 63. Since tape 59 passes 
over bar 80 as the tape leaves idler pulley 60, bar 80 can addi 
tionally serve as a support or guide for the tape. 
The means of scanning the code representations of the 

record, that is, tag 21, and the code representations .of the 
forming means, that is, grouping 62 of openings 63 in tapes 59, 
includes scanner 81 (FIG. 9). Housing 83 .of scanner 81 has 
bushings 83 mounted on guide rods 84. This arrangement ena 
bles the scanner to move with a reciprocating motion, that ‘is, 
in a back and forth manner, along the guide rods. In an em 
bodiment in which the scanner is to be responsive to radiant 
energy, the upper portion of the scanner disposed beneath 
mask 77 contains opening 85 in which is disposed mount 86 
supporting lens 87 (FIGS. 9 and 11). Adjacent to the bottom 
portion of housing 82 of seanner~81 there is disposed means 
responsive to radiant energy such as a plurality of photosensi 
tive semiconductor devices 88. In the case of a code represen 
tation in which there are ?ve channels to a column, such as the 
code employed for tags .21 and tapes 59, a‘ semiconductor 
device is provided for each of'the channels. Consequently, the 
housing contains ?ve semiconductor devices which are spaced 
apart adjacent to one another. Sensitive portion 89 of the 
semiconductor devices is disposed in a plane which is substan 
tially at right angles to the plane of tape 59 and extends 
through the central axis thereof. 
The source of radiant energy for the scanning means in 

cludes tubular lamp 90 which extends across the console 
above and adjacent to mask 77 in order to direct radiant ener 
gy toward the openings in the tapes passing over window 76 as 
well as to the openings in tag 21. Where photosensitive 
semiconductor devices are employed, tubular lamp 90 can be 
of the incandescent type. 
As shown in FIGS. 6 and 7, scanner 81 is adapted to be 

moved along guide rods 84 from the right side to the left side 
of console 20. At the starting position of the scan at the-right 
side of the console scanner 81 is positioned beneath tag sup 
port 26. Prior to the beginning of a scan, tag support 26 is 
moved inwardly by rotating it about pivot 30 to an activated 
position thereof in which opening 26a of the tag support which 
exposes the portion of the tag containing the columns and 
channels of code representation is overlying opening 76a in 
the mask (FIGS. 3 and 6). In the activated position ‘of- the tag 
support, the tag is disposed in a plane spaced at a predeter 
mined distance from lens 87 of the scanner in order that light 
passing from tubular lamp 90 and through openings 29 in tag 
21 can be properly focused by lens _87 upon photosensitive 
semiconductor devices 89. ' 

In certain instances, tag support 26 can be provided with 
groupings of code openings adjacent to the location at which 
tag 21 .is mounted an overlying opening 76a in the mask. 
These groupings enable ?xed data‘ to be entered indepen 
dently of tag 21. Similarly a semipermanent plate having ?xed 
data code therein can be mounted on support 26 in place of 
tag 21 where there is no need to vary the ?xed data for each 
transaction. When the console is to be operated to receive 
variable data only, tag support 26 is left in its outward position 
(FIG. 2) in which portion 26b of the support overlies opening 
76a in the mask and blocks the passage of light therethrough. 

Prior to the beginning of a scan, the plurality of tapesi59i‘is 
moved in the direction of the arrow in FIG. 9, by the, drive of 
clutches 66 so that stop 75 of each of the tapes is engaged by 
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end portions 400 of the keysrehtgted thereto. In this condition 
the code representation of each of the tapes which cor 
responds to actuated keys 33 is moved to the predetermined 
position overlying their respective window 76 in mask 77. As 
shown in FIGS. 6 and 13 at the predetermined position above 
windows 76, tape 59 is supported by guides 77a extending up 
wardly from mask 77 and having shoulders 77b which main 
tain the alignment of the tapes. As shown in FIGS. 12 and 13, 
the spacing between tag 21 and tape 59 with respect to lamp 
90 is the same, that is to say, the tapes and tag are disposed in 
the same horizontal plane overlying the predetermined posi 
tion above the line along which windows 76 and 76a are 
disposed in order that light passing either through the 
openings in tag 21 or the openings in tapes>59 is properly 
focusedv by lens, 87 upon photosensitive semiconductor 
devices 88. _ ' 

As viewed in FIG. 9 when openings 63 in the channel 
furthest to the right in grouping 62. are disposed at the 
predetermined position overlying window 76, the semicon 
ductor device of the plurality furthest to the left is subjected to 
the light passing through the opening in the tape and lens 87. 
In a similar manner the location of the channel'in which the 
second opening of a grouping is positioned determines the 
second semiconductor device that is actuated. Tapered shields 
91 form wedge-shaped openings 92 therebetween which forms 
a slot extending parallel to the line of travel'of the tape ad 
jacent to the semiconductor devices (F IGS; 9 and 11). This ar 
rangement prevents projected beams of light from each suc 
cessive column 27 being scanned from inadvertently conflict 
ing with the beam adjacent thereto. Thus shields 91' prevent 
crosstalk of light from one of columns 27 of tag 21 to the next. 
In order to facilitate the focusing of the light upon the 
semiconductor devices, lens mount 86 can be selectively posi 
tioned in the vertical direction by means of adjusting screw 93 
(FIG. 9). 
The means for moving scanner 81 during its cycle of opera 

tion includes toothed belt 94 which isengaged to housing 82 
of the scanner by coupling 95 (FIG. 5,). Belt 94 which extends 
about idler pulley 96 is driven by pulley 97 actuated by 
scanning motor 98. In order to insure that the scanner move at 
a predetermined accurate scanning speed, scanning motor 98 
may be of the hysteresis synchronous type. As the scanner is 

‘ moved from the right to the left of the console as seen in FIGS. 
5 and 6, the scanner "?rst scans the ?xed data of the code 
representations in tag support 26, if any, and then that of tag 
21. .Ifsupport 26 is positioned outwardly, portion 26b thereof 
blocks the passage of light to the scanner during the initial 
portion of the scanning cycle. Thus for each column of open 
ing in the tag, light is admitted through the pair of openings to 
two of the photosensitive semiconductor devices in the 
scanner. As the scanner advances beyond any given column of 
openings in tag 21, there is an interruption in the passage of 
light to the scanner until it passes beneath the pair of openings 
in the next adjacentcolumn of the tag. In this manner the 
scanner scans or reads the tag in a sequential manner from the 
right to the left of the tag as the scanning process continues. 
Thus it can be seen that a pair of the semiconductor devices 
responds for each column of the tag containing a pair of 
openings. . ' . ' 

Subsequently the scanner advances beneath the plurality of 
tapes 59 and again the semiconductor devices are exposed to 
the light passing through the‘ pair of openings in the grouping 
locate at the predetermined position above the-line of travel of ‘ 
the scanner. Since the scanner travels at a uniform speed and 
since the spacing between tapes 59 is greater than that 
between columns 27 of openings 29 in tag 21, there are 
greater time intervals between the response of the semicon 
ductor devices as they pass beneath the tapes as compared to 
pasing beneath the tag. If desired, the motor can be operated 
at an increased speed when driving the scanner past the tapes 
to maintain uniform intervals between the responses of the 
scannerL'l‘he scan is completed when ‘the scanner has passed 
beneath tape 59 adjacent to the left side of the console as seen 
in FIGS. 5 and 6. 
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The manual actuation of switch 99 entitled "Power" (FIG. 

2) energizes lines 100 and 101 (FIG. 16) of the apparatus. In 
dicator lamp 102 marked “Power” in FIG. 2 can be connected 
to lines 101 and 102 to show that the console is energized. 
Prior to a scanning operation, tag 21 is inserted into the con 
sole, if ?xed data from the tag is required, and the manual 
commands are inserted into keyboard 32. At this time scanner 
81 is at its starting position adjacent to the right side of the 
console as viewed in FIGS. 5 and 6. The actuation of "Sean" 
button 103 (FIG. 2) momentarily closes switch 104 connected 
to line 101 to begin the scan cycle (FIG. 16). The closing of 
switch 104 energizes relay winding 105 through switch 106 
which is connected by terminals 149 and 150 (FIGS. 15 and 
16) and normally closed relay switch 1520 of relay 152 to line 
101. Switch 106 is connected to relay winding 105 whenever 
the scanner is at the extreme right position by being operated 
by engagement with the scanner. - ~ 
The energizing of relay winding 105 causes relay switch 

107, which is connected through line -108 to line 100, to be 
connected to line 109. The actuation of relay switch 107 to 
line 109 serves to energize tubular lamp 90, winding 98a of 
motor 98 through line.ll0, and winding 111a of motor 111 
which drives shaft 69 connected to clutches 66. The actuation 
of relay switch 112 in response to the energizing of relay wind 
ing 105 connects switch 112 through line 113 which 
completes a holding circuit for relay winding 105 after the 
opening of switch 104. 
Motor 111 is selected to have a sufficiently high torque to 

cause shaft 69 and the clutches engaged therewith to drive 
each of the tapes to the point at which their ‘respective stops 
75 encounter actuated keys 33 of the keyboard prior to the 
point at which the scanner is driven by motor 98 to a position 
where the‘ scanner approaches the tape beneath the right 
column of the keyboard. This insures that the groupings of the 
tapes corresponding to the variable data are properly ad 
vanced to the predetermined position prior to their scanning. 
At the end of the scan after the scanner has passed beneath 
the tape of the left column in the keyboard, scanner 81 en~ 
counters and actuates switch 106, thereby connecting it to 
solenoid 31 which unlatches tag support 26. Upon being un 
latched, the spring bias of the tag support swings it outwardly. 
The actuation of switch 106 also deenergizes relay winding 
105, thereby releasing switches 107 and 112. The release of 
switch 107 connects line 108 to switch 114 and line 115 and 
thereby energizes winding 11lb of motor 111 and reverses it. 
In addition line 115 energizes line 1l6-connected to winding 
98b of motor 98 and reverses it. The reversal of motor 111 
serves to drive back all of the plurality of tapes 59 until end 
portions 790 of screws 79 extending through stops 75 en 
counter bar 80. The reversal of motor 98 vdrives scanner 81 
toward the right portion of the console. . 
The release of switch 107 opens the circuit from line 108 to 

line 109 and results in the deenergizing of winding 98a and 
1110 as well as lamp 90. With the lamp deenergized there is no 
light transmitted to the semiconductor devices during the 
return motion of the scanner and consequently, no output 
therefrom. Return of the scanner to the starting position at the 
right side of the console causes it to engage switch 114 and to 
open it, thereby opening the connection to line 115 and 
deenergizing motor windings 98b and 111k. At this point the 
cycle of operation has been completed and the console is 
ready for a subsequent cycle. Counter 117 records the number 
of cycles which have occurred and knob 118 enables the 
operator to reset the digital reading of the counter. “Scan" 
lamp 119 is illuminated during the scanning cycle. 
Output logic circuit 120 (FIGS. 1 and 15) includes the plu 

rality of semiconductor devices 88 in scanner 81. The 
semiconductor devices are commonly connected to line 121 
and each are connected to individual lines 122 in circuit with 
actuating elements 123, such as the code magnets of a paper 
tape punch recorder 134. Whenever such a recorder is in an 
inoperable condition due to a failure therein or due to the ex 
hausting or jamming of the recording paper tape, indicator 
lamp 1340 marked “Tape" is lighted in order to notify the 




























