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ll‘lLGAt'll‘llNG llllEGIll/MML GOIDIING SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates to the sorting of data members, and in 
particular it relates to a new and improved code system for use 
with such members. 

in copending US. Pat. application Ser. No. 811,826, ?led 
Mar. 31, 1969, a method and apparatus for coding and sorting 
edge notched cards is disclosed and claimed. The cards nor 
mally have a plurality of ?eld positions located along one edge 
thereof, each ?eld position being notched in accordance with 
a predetermined pattern to represent a number. For example, 
there may be ?ve bit positions within each ?eld and each of 
the 10 digits can be represented by a different group of two of 
the bit positions. In the operation of the apparatus of the said 
copending patent application, there is a stage during which the 
entire pack of cards is moved towards a set of selector bars 
wherein some of the bars are raised relative to the other bars 
in accordance with a predetermined selection pattern. The 
cards to be selected move against the said selected bars a 
greater distance than the remaining cards since the said 
selected cards have a notch pattern which agrees with the pat 
tern of the raised selector bars, whereas the remaining cards 
are blocked by the said seiector bars. 
However, this conventional coding system has suffered from 

the disadvantage that it has not permitted complete dis 
crimination between the selected cards and the remaining 
cards. For example, assume that one wished to select the card 
coded with the number 4. The code bars representing the 
number 4 would be raised in one of the ?elds and all cards 
having a notched pattern representing the number It would 
move onto these raised selector bars. However, there is 
nothing to prevent movement onto the bars of cards having 
other fields notched to represent different numbers. For ex 
ample, cards representing 40, 400, 4,000, etcetera, would also 
move sent the desired "4" cards. . 

Thus, there exists a need for a new and improved system for 
coding data members such as edge notched cards and the like 
for permitting complete discrimination between the data 
members representing the speci?c selected number and the 
remaining data members of the group. 

SUMMARY OF THE INVENTION 

Thus, it is a. purpose of this invention to provide a new and 
improved coding system for use in random selection of 
selected data members from the remaining data members in a 
group, which system overcomes disadvantages of the prior art. 

This purpose of the present invention is achieved by provid 
ing a system including, in addition to the codes representing 
the separate digits, a further code which represents the 
decimal point. Moreover, this decimal point may be charac 
terized as a “floating decimal point" since it is capable of 
being placed in any of the ?elds of the data member. For ex 
ample, in coding a data member, one will normally start with 
the ?rst available or useable ?eld and code successive ?elds to 
represent successive digits of the number. ‘With the present in 
vention, the decimal point will always be placed in the ?eld 
next following the ?eld of the last digit of the number being 
represented. Thus, for example, when a data member is coded 
to represent the number d, then the representation for the 
number d will occupy the ?rst ?eld position and the decimal 
will then be placed in the second ?eld position. 0n the other 
hand, if the data number is coded to represent the number 
400, then the decimal will be placed in the fourth ?eld posi 

~ tion following representations of “4," “o,” and “0” in the 
?rst three held positions. 
The code for the decimal will normally be different in kind 

from the codes of the 10 digits. For example, each of the 10 
digits can be represented by a different group of two of ?ve 
possible bit positions within a ?eld. However, the decimal will 
use three of the ?ve bit positions. Thus, no data cards can 
move onto the raised selector bars unless they have a decimal 
code at the same ?eld as the card being selected. This of 
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2 
course provides a blocking feature which will prevent all cards 
from moving onto the selector bars except for the cards having 
the selected number. 
Another feature of the present invention includes a means 

for both encoding and selecting the data members such as the 
data cards in accordance with the new coding system of the 
present invention. In the, preferred arrangement, each ?eld 
position includes ?ve bit positions. A set of solenoids is pro- 
vided for each bit position within each ?eld. The desired digit 
is introduced at a conventional keyboard and the input is 
directed to the appropriate ?eld by means of a stepping 
switch. As each number is entered into the keyboard, the ap 
propriate solenoids are activated at the appropriate ?eld posi 
tion after which the stepping switch is automatically moved to 
the next ?eld. As explained in our said previous application, 
these solenoids actuate selector bars, and after all of the tieids 
have had the necessary selector bars actuated therein, ihrther 
means on the apparatus either use the selected selector bars to 
(a) punch the card for placing the desired code therein or (b) 
raise the selector bars in preparation for a sorting operation. 
After all digits have been entered, thereby activating all of the 
appropriate solenoids for representing the desired number, a 
further means may be actuated to concurrently enter the 
decimal code in the next ?eld and then activate the apparatus, 
that is either the punching apparatus or the sorting apparatus, 
depending upon the desired mode of operation. 

Thus, it is an object of this invention to provide a new and 
improved coding system for data members. 

it is another object of this invention to provide a new and 
improved method and apparatus for encoding date members 
such as edge notched cards and the like using a decimal code 
in addition to numerical codes for improved discrimination of 
selected data members from the remaining data members of a 
group. 

It is another object of this invention to provide a new and 
improved method and apparatus for sensing selected data 
members such as edge notched cards and the‘like relative to 
the remaining data members of a group. 

It is another object of this invention to provide a new and 
improved means employing a common input member for en 
coding and/or sensing members at various ?eld positions of a 
data member through a stepping switch. 
Other objects and the attendant advantages of the present 

invention will become apparent from the detailed description 
to follow, together with the accompanying drawings. 

BRIIEF DESCRIFTIION OF THE DRAWiNGS 

There follows a detailed description, to be read together 
with the accompanying drawings. However, it is to be un 
derstood that the description and the drawings are provided 
only to illustrate a preferred embodiment of the invention and 
that modifications and variations are apparent to those slrillcd 
in the art. 

FIG. l is a table illustrating a code of the present invention. 
FIG. 2 illustrates a data card showing a feature of the coding 

system of the present invention. 
FIGS. 3, d and 5 each show a portion of a data card similar 

to that shown in FIG. 2, and each illustrates the new coding 
system of the present invention. 

FIG. 6 illustrates the relative position of the data cards 
shown in FIGS. 3, 4 and 5 during a sorting operation. 

FIG. 7 is a schematic view of a circuit which can be used for 
encoding and sensing, using the coding system of the present 
invention. 

FIG. it is another schematic diagram showing a. portion of 
the circuit of FIG. 7 in combination with a portion of a card 
encoding and sorting apparatus. 

DETAILED DESCRlPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the ?gures, like elements represent like 
numerals throughout the several views. 
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FIG. 1 is a table illustrating the coding system used in the 
present invention. In the example of an edge notched card, the 
card may have a plurality of ?eld positions along its said edge, 
each ?eld position having ?ve bit positions. As can be seen 
from FIG. 1, different combinations of two of the ?ve bits are 
used to represent each one of the 10 digits. The decimal is 
then represented by three of the ?ve bits. 

FIGS. 2 through 6 illustrate the application of the invention 
to an edge notched card 10. FIG. 2 illustrates the entire card 
which has eleven possible ?eld positions represented by 
Roman numerals I through XI. Each ?eld position is in turn 
subdivided into ?ve bit positions. In FIG. 2 the ?rst ?eld posi 
tion I is shown broken down into ?ve bit positions A through 
E. 
When encoding cards of this type, the ?rst digit is normally 

encoded in the ?rst ?eld I. Subsequent digits of the number 
would then be encoded in subsequent adjacent ?elds. FIGS. 3 
through 5 represent cards encoded with the numbers 4, 40 and 
400, respectively. In each case the decimal code is entered 
into the ?eld next adjacent the last digit of the numeral. 

In the absence of the decimal code, a system attempting to 
select only card number 4 would also select the cards 40 and 
400. This is because the apparatus attempting to select card 4 
would raise selector bars corresponding to hit positions C and 
E in ?eld member I. All remaining selector bars would remain 
in the recessed position. Thus, it can be seen that there would 
be nothing to prevent the cards shown in FIGS. 4 and 5 from 
moving onto the selector bars along with the desired card of 
FIG. 3. 

This problem is eliminated by the feature of the present in 
vention wherein the decimal code is entered into the ?eld next 
following the last digit of the number for which the card has 
been coded. In operation in a sorting apparatus, selector bars 
are raised not only for the numbers themselves but also for the 
three bit positions of the decimal code. FIG. 6 illustrates how a 
card coded as shown in FIG. 3 (shown in dotted lines in FIG. 
6) would be selected to the exclusion of all other cards such as 
those shown in FIGS. 4 and 5 (shown in dotted lines in FIG. 
6). Selector bars 50 are raised at ?eld position I at bit positions 
C and E for the number 4. Without more, any card starting 
with a 4 would also drop onto the selector bars 50. However, 
according to the present invention, the decimal code is ap 
plied at ?eld position II, causing the three selector bars 51 to 
be raised at ?eld position II at bit positions B, C and D. As is 
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apparent from FIG. 1, there are no digits utilizing all three bit ' 
positions B, C and D. Thus, the raised selector bars in FIG. 6 
will clearly eliminate all cards except those speci?cally coded 
for the number 4. 

FIGS. 7 and 8 illustrate a preferred embodiment for encod 
ing and selecting data members such as data cards in ac 
cordance with the features of the present invention. 

First, the right-hand side of FIG. 8 illustrates, schematically, 
the relevant portion of a card punching and sorting apparatus 
which is explained in greater detail in our said copending ap 
plication. 

In an apparatus of the present type, a selector bar is pro 
vided for each of the bit positions. In the present case, since 
there are 11 ?elds, each with ?ve bit positions, there would be 
55 selector bars. The ?rst 15 of these selector bars, that is the 
selector bars for ?elds I through III are shown at 40 in FIG. 8. 
These selector bars pass through a ?rst portion 42 whereat 
card sorting takes place and a second portion 41 whereat edge 
punching of a card takes place in order to apply a given code 
to a card. Each selector bar includes a solenoid for selectively 
moving the same in its longitudinal direction. The solenoids 
for positions A through E for each of the ?rst three ?eld posi 
tions are shown in FIG. 8. A typical card 10, shown from 
above, is also shown in FIG. 8. 
Whether cards are to be sorted or punched, the ?rst step is 

to move the appropriate selector bars to the right (as viewed 
in FIG. 8). The selector bars of FIG. 8 have been set for the 
number “40.” Note that the bars moved to the right in each of 
the ?rst three ?eld positions correspond to the notches shown 
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in FIG. 4. For punching, a card would be placed into the area 
41 as shown in FIG. 8 and the punching apparatus would act 
through the selector bars moved to the right to effect ap 
propriate punching of the card as explained in greater detail in 
our said copending application. On the other hand, if it is 
desired to select and sort out the cards with the number “40" 
thereon, then the apparatus for the sorting area 432 would then 
be operated to lift the selector bars which have been moved to 
the right and to complete the cycle of operation as explained 
in the said previous copending application. 
The left-hand side of FIG. 8 shows three of the ?ve stepping 

switches shown in FIG. 7. The other two stepping switches 
have been deleted for purposes of clarity since it is believed 
that the principle of operation of the invention is clear from 
the illustrated switch. 

Referring now to FIG. 7, there is provided a plurality of 
stepping switches 12 through I6 each capable of moving the 
system through eleven positions corresponding to the eleven 
?eld positions. The switches are now located at the ?eld posi 
tion number III. Each of the stepping switches 12 through 16 
have been associated therewith, respectively, solenoids 17 
through 21 representing bit positions A through E, respective 
ly. FIG. 7 shows only a single solenoid connected to each 
stepping switch. In practice, there would be one line to each of 
the “A" solenoids in each of the eleven ?eld positions. Three 
of these leads from each of the stepping switches 32, I3 and 
14 are shown in FIG. 8. Of course there would be an addi 
tional lead for each of the remaining ?eld positions IV through 
XI. However, these have been deleted even from FIG. 8 for 
purposes of clarity. 
At the left side of FIG. 7 there is shown a representation for 

a keyboard having buttons for each of the digits “1” through 
“0.” Lines are directed from these buttons through lines 311 to 
the stepping switch 12, through lines 32 to the stepping switch 
13, through lines 34 to the stepping switch 14, through lines 
35 to the stepping switch 15, and through lines 36 to the 
stepping switch 16. These lines are connected to energize the 
respective solenoids for bit positions A through E in precisely 
the manner as illustrated in the table of FIG. I. For example, 
the number “ l ” should energize solenoids for bit positions A 
through E. Thus, it will be seen that lines from button number 
“ l ” lead through lines 31 and 36 to stepping switches 112 and 
16 for energizing solenoids A and E respectively. All buttons 
also direct current along an additional line 33. This completes 
the circuit through the stepping relay 26, thereby energizing it. 
When the button of keyboard 11 is then released, the ener 
gized stepping relay deenergizes causing movement of the 
stepping switches 12 through 16 to the next ?eld position. 

After all digits have been entered into the keyboard, the 
cycle switch 22 is depressed. This closes the circuit through 
lines 25 to energize solenoids 18, I9 and 20 to enter the 
decimal into the ?eld position next following that of the last 
digit. Simultaneously current through lines 53 and 5d ener 
gizes the stepping relay switch 26 and the holding relay 27, 
respectively. The stepping relay 26 closes stepping relay con 
trolled contact 24 and the holding relay closes holding relay 
controlled contacts 23 and 29. Meanwhile, of course, the 
homing switch 28 is closed. With the holding contacts 23 and 
29 closed, a holding circuit is formed through line 55 to the 
holding relay 27 and through lines 55 and S4 and through 
switches 23 and 24 to the stepping relay 26. Consequently, the 
cycle switch 22 may now be released. The stepping switch now 
steps through a complete cycle back to its original position at 
?eld I, ready for the next sorting or coding operation. Finally, 
movement of the stepping switches to their said original posi 
tions at ?eld position I cams out, that is opens the homing 
switch 28, thereby breaking the circuit, deenergizing the 
relays 26 and 27 and hence opening the contacts 23, 24, and 
25. Switch 28 may be opened just long enough to cause open 
ing of the said contacts or, alternatively switch 28 may be 
mechanically connected to the stepping switches to be opened 
when the said stepping switches are at ?eld position I and to be 
closed as soon as the stepping switches move to any other field 
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position. A further contact as may be provided and operated 
by the circuit, for example it may be closed upon deenergiza 
tion of relay 2'7, for commencing operation of a card sorting or 
a card punching operation. 
Although the invention has been described in considerable 

detail with respect to a preferred embodiment thereof, it will 
be apparent that the invention is capable of numerous modi? 
cations and variations apparent to those skilled in the art 
without departing from the spirit and'scope of the invention. 

l claim: 
1. A method of encoding a card having a plurality of usable 

positions located along one edge of the card with a code 
representing a series of symbols comprising the steps of: 
punching notches in the edge of the card in said useable 

positions to encode the card such that the notches 
represent the series of symbols. 

regardless of the number of positions encoded to represent 
the series of symbols, encoding the position next follow 
ing the position of the last of said symbols with a code 
representing a decimal point. 

2. A method according to claim ll wherein each symbol of 
the series of symbols is represented by a pair of notches and 
the decimal point is represented by a group of three notches. 

3. A method of encoding a card having a series of encoding 
positions located along one edge of the card, the step of en 
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coding comprising punching notches in the encoding positions 
on the card, the code representing at least (a) a eeleeted one 
of the digits of the decimal numbering system and {la} a 
decimal; and wherein each digit of the decimal system is 
represented by a different group oi‘ two notches and wherein 
the decimal is represented by a group of three notches. 

4i. An apparatus for encoding a card having a series oi‘ en» 
coding positions located along one edge of the curd, means for 
coding the card comprising means for punching notches in the 
edge of the card, encoding positions on the card heing 
notched with a code including a different pair of notches 
representative of each digit, and means for encoding a decimal 
comprising means for punching three notches in the edge of 
the card, the decimal being encoded in the card following the 
encoding of the last digit regardless of the number ol’ digits en 
coded. 

5. An apparatus according to claim all including a common 
input means for entering the code into the apparatus and a 
stepping switch for connecting said common input means to 
successive encoding positions. 

6. An apparatus according to claim ? including means for 
operating said switching means automatically, following the 
input of a code to an encoding position to connect the input 
means to the next successive encoding position. 
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