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[5 7 ] ABSTRACT 

A method and apparatus producing an encoded electri 
cal key or key-card when utilizing a key or card blank 
on which there is an electrical circuit pattern having a 
common conductor or buss, and a plurality of terminals 
each connected to the buss by a fusible link. The en 
coding apparatus comprises a capacitor to be electri 
cally connected to the common buss and charged by a 
power supply to a level sufficient to open-circuit one of 
the fusible links. Selection switch means control dis 
charge of the capacitor through selected ones of the 
fusible links. The resultant pattern of open and closed 
circuit fusible links offers a binary code permutation 
de?ning the coding of the key-card. 

13 Claims, 7 Drawing Figures 
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METHOD AND APPARATUS FOR PRODUCING 
ENCODED ELECTRICAL KEYS 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

This is a continuation, of application Ser. No. 27,686 
?led Apr. 13, 1970, abandoned, which is a continua 
tion-in-part of my copending application bearing Ser. 
No. 628,599, ?led on Apr. 5, 1967, now US. Pat. No. 
3,544,769 issued Dec. 1, 1970, entitled ELECTRONIC 
IDENTIFICATION AND CREDIT CARD SYSTEM 
and owned by the assignee of the present invention. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a device for encod 

ing electrical key-cards of the type having a circuit pat 
tern including a plurality of fusible links. More particu 
larly, the invention relates to the method and apparatus 
for encoding an electrical key or key-card blank for 
blowing out selected ones of the fusible links. The re 
sultant pattern of blown and unblown fusible links de 
?nes the code of the key-card in accordance with a pre 
selected code such as a binary code. 

2. Description of the Prior Art 
Key-cards that include an electrical circuit pattern 

containing a binary permutation of open and closed 
circuit paths have found use in conjunction with elec 
tronic locks and security apparatus. The key-cards in 
clude an electrically insulative substrate on which is 
disposed an electrical printed circuit including a com 
mon conductor or buss and a plurality of terminals 
which are either electrically connected or disconnected 
to the common buss. The particular circuit pattern de 
fines the code of the key-card. 
The manner in which the key-cards may be utilized 

in conjunction with an electronic lock is disclosed in U. 
S. Pat. No. 3,392,558 to R. A. Hedin et al. entitled BI 
NARY CODED ELECTRONIC LOCK AND KEY, 
which has been reissued as No. Re. 27,013, owned by 
the assignee of the present invention. This patent de 
scribes an electronic key actuated security system re 
sponsive to a key-card of the type under consideration 
herein and includes a decoding matrix which deter 
mines whether the code or pattern of the inserted key 
card is identical to a code or pattern prewired into the 
circuit. If the codes or patterns are identical, the lock 
provides an actuation signal to operate an electric door 
latch or other utilization device; if the codes or patterns 
are not identical, the door latch is not actuated and an 
alarm signal is produced. _ 
Another application for the key-cards is set forth in 

applicant’s copending U. S. application Ser. No. 
628,599, ?led Apr. 5, 1967, entitled ELECTRONIC 
IDENTIFICATION AND CREDIT CARD SYSTEM, 
now US. Pat. No. 3,544,769.'In this system, the coding 
of the key-card includes a credit card identi?cation 
number. The key-card is inserted in a device which 
then indicates to a merchant whether or not credit is 
still available to the key-card holder. This latter appli~ 
cation includes a disclosure of the basic concepts for 
encoding a key-card of the type of this application and 
will be described more fully hereinafter. 
For many commercial uses, it is impractical to manu 

facture key-cards of the type described with the combi 
nation or binary coded permutation already prewired 
or entered in the key-card. To do so requires extensive 
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2 
customizing equipment and increases the manufactur 
ing cost. It is far more practical to fabricate key-card 
blanks that have'a preselected standard circuit pattern 
such that each of the terminals thereof is electrically 
connected to a common buss by means of a fusible link 
or a section of reduced current carrying capacity. Ap 
propriate subsets of these fusible links or sections then 
may be open-circuited to encode the key-card in accor 
dance with a preselected binary or other code. Such 
open-circuiting may be accomplished by passing 
through a selected fusible link or reduced section a cur 
rent of suf?cient magnitude to blow out the link or sec 
tion, i.e., provide an open circuit condition. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, there is 
provided a method and apparatus for encoding key 
card or key blanks that have an electrical circuit pat 
tern including a common buss or conductor and a plu 
rality of terminals each connected by a fusible link to 
the common buss. There are utilized a temporary stor 
age device such as an electrical capacitor, a power sup 
ply for charging the device, a silicon controlled recti 
?er, and appropriate switch means for de?ning a low 
impedance circuit path to discharge the capacitor inde 
pendently through selected ones of the fusible links and 
through the silicon controlled recti?er. The charge on 
the capacitor is sufficiently great so as to blow out or 
open-circuit the selected fusible link when the capaci 
tor is so discharged. 

In a ?rst embodiment, one terminal to the capacitor 
is grounded and the other terminal is connected via one 
contact of a key-card receptacle to the common buss 
of the key-card to be encoded. The receptacle also in 
cludes additional contacts equal to the number of cod 
able terminals on the key-card. Each such contact is 
connected via a separate, normally-open switch to a 
common line. This common line provides the input to 
a delay circuit, and also is connected to one non 
control electrode of a silicon controlled recti?er 
(SCR). The other non-control electrode of the SCR is 
grounded, and the output of the delay is directed to the 
SCR control electrode. 

Shortly after a particular switch is closed, the delay 
circuit will provide an output gating on the SCR; the 
capacitor then discharges through the selected key 
card fusible link, the SCR and the closed switch to 
ground. The current from the capacitor is of sufficient 
magnitude to blow out or open-circuit the associated 
fusible link. The process is repeated for other selected 
fusible links to complete the encoding process. 

In another embodiment, each key-card receptacle 
contact is connected to a corresponding terminal of a 
rotary switch; the switch contact arm is connected via 

' an SCR to ground. The SCR is triggered by an actuate 
signal so as to discharge the capacitor through the com 
mon buss, the selected key-card fusible link and the 
SCR to ground, again accomplishing the encoding pro 
cess. 

In a binary coded decimal (BCD) embodiment, the 
fusible links are divided into sets of four and are con 
nected to ground via corresponding sets of four SCR’s. 
A decade switch and a diode network is used to select 
which of the four fusable links in each set will be open 
circuited; the capacitor is discharged simultaneously 
through the selected links in the set. A chain of delay 
circuits interconnects the decade switches, so that once 
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the selected decimal code has been entered, a single 
switch may be used to initiate encoding of the entire 
key-card. 
Thus it is an object of the present invention to pro 

vide a method and apparatus for encoding a key-card 
of the type having an electrical circuit pattern including 
terminals connected by fusable links to a common buss. 
Another object of the present invention is to provide 

a device for encoding key-cards of the type described 
and including a capacitor, means for charging the ca 
pacitor, and means for discharging the capacitor 
through a silicon controlled recti?er and through se 
lected ones of the key-card fusable links, the charge on 
the capacitor being sufficient to open-circuit the se 
lected link. 

It is another object of the present invention to pro 
vide an encoder for key-cards of the type described, 
and including a receptacle designed to receive a key 
card, and a plurality of switches interconnecting se 
lected ones of the key-card fusable links whith a single 
SCR to complete a discharge path for the capacitor 
through a selected one of the fusable-links. 
A further object of the present invention is to provide 

a key-card encoding device of the type described in 
cluding means for indicating visually the code entered 
in the key-card. 

Still a further object of the present invention is to 
provide an encoder for key-cards of the type described, 
the encoder including means for selecting a decimal 
representation of the code to be entered, and means for 
encoding the key-card with the binary coded decimal 
equivalent, of the selected code. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Still other objects, fearures, and attendant advan 
tages of the present invention will become apparent to 
those skilled in the art from a reading of the following 
detailed description of the preferred embodiments con 
structed in accordance therewith, taken in conjunction 
with the accompanying drawings wherein like numerals 
designate like parts in the several ?gures and wherein: 

FIG. I is a perspective view of encoding apparatus 
embodying the invention; 
FIG. 2 is a plan view of an electrical key-card that has 

been encoded in accordance with the present inven 
tion; 
FIG. 3 is an electrical schematic-circuit diagram of 

the key-card encoder embodied in the apparatus of 
FIG. I; 
FIG. 4 is an electrical schematic-circuit diagram of 

another embodiment of the key-card encoder and a 
key-card applied to it; 
FIG. 5 is an electrical schematic diagram of yet an 

other embodiment of a key-card encoder in accor 
dance with the present invention; 
FIG. 6 is a perspective view of another embodiment 

of a key-card encoder wherein the desired code or pat 
tern may be selected by means of decimal decade 
switches; and 
FIG. 7 is an electrical schematic diagram of the key 

card encoder of FIG. 6. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings, there is shown in FIG. 
l a key-card encoder B5 that will establish a code on 
a key-card blank so as to produce a card such as that 
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41 
shown in FIG. 2 and identi?ed by the reference charac 
ter 16. Key-card 16 includes an electrically insulative 
substrate or carrier 17 on which an electrical circuit 
pattern has been formed by conventional printed or 
etched circuit techniques. The circuit pattern so 
formed includes a common conductor or buss I9 ex 
tending in spaced parallel relation with a front edge 20 
of key-card 16. A portion of common buss 19 extends 
to edge 20 to form a terminal 19a as illustrated. There 
also is a plurality of terminals 2t, 21' that, in the un 
coded or blank state of the key-card, are connected by 
fusible links or sections 22 of reduced current carrying 
capacity to the common buss I9. The width of each ter 
minal 21, 21’ is signi?cantly greater than the width of 
the associated fusible link 22, the width ratio between 
each terminal 21, 21' and link 22 preferably being 
greater than 5 to I. 
With such a key-card blank, when an electrical cur 

rent of sufficient magnitude is provided between com 
mon buss terminal 19a and a selected one of terminals 
21, 21’ the corresponding fusible link 22 will be blown 
out or open-circuited. Thus, in FIG. 2 it may be seen 
that there has been established a new circuit pattern 18 
in which the fusible link originally associated with ter 
minal 21' has been so blown out, leaving a gap 23 be 
tween terminal 21' and common buss 19. 

It will be appreciated that in di?erently coded key 
cards 16, there will be one or more open-circuited or 
buss-disconnected terminals 2H’ in different patterns. 
The particular circuit pattern or binary permutation of 
buss-connected terminals 21 and buss-disconnected 
(i.e., open-circuited terminals 21' de?nes the coding of 
key-card 16 in accordance with a preselected code, 
which may be any well known code such as one based 
on a binary notation. 
A key-card such as key-card 16 may be encoded 

using the encoder 15 of the present invention. Speci? 
cally, the blank key-card to be encoded is inserted in 
a receptacle 25 situated on a front panel 26 of encoder 
I5 adapted to accommodate a key-card 16 positioned 
therein. Also mounted on front panel 26 are a plurality 
of decimal coded push-button switches 27. In a pre 
ferred embodiment, switches 27 are of the type having 
built-in lamps which back-light the decimal numerals 
indicated on the panel portion of each push-button 
switch 27. Generally, the number of switches 27 will 
correspond to the number of eneodable terminals 21, 
2t’ on the key-card to be encoded. 
Typical electrical circuitry associated with encoder 

I5 is illustrated in FIG. 3. Referring thereto, receptacle 
250 (which may correspond to receptacle 25 of FIG. 1) 
includes a plurality of electrical contacts 3t} equal in 
number to the total number of terminals on the stan 
dard key'card 16 to be encoded. A contact 3B is ar 
ranged to receive the common buss terminal 1% of 
key-card 16 when the card is properly positioned into 
the receptacle 25a to cause the two to be in electrical 
contact. The contact 31 is electrically connected via a 
line 32 of the (+) terminal of a power supply 33. The 
line 32 also is connected to one terminal of a temporary 
storage device or a capacitor 34. The other terminal of 
capacitor 34 is connected between the negative (—) 
terminal of the power supply 33 and ground potential. 
The capacitor 34 is charged by power supply 33 to a 
level sufficiently great so that when it is discharged 
through one of fusable links 22, that link will be blown 
out or open-circuited. 
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A contact 36a of receptacle 25a is electrically con 
nected to a ?rst terminal of a normally open push 
button switch 27a, which may correspond to the push 
button switch 27, “l " in FIG. 1. The other terminal of 
switch 27a is connected to a common line 37. The con 
tact 36a also is connected to one terminal of a lamp 38a 
the other terminal of which is connected to ground po 
tential. The lamp 38a may comprise the lamp (de 
scribed above) situated within the push-button switch 
27 designated “l" in FIG. 1. v 

In like manner, each of contacts 36b-36n of recepta 
cle 25a is connected to an individual terminal of re 
spective switches 27b-27n, the other terminal of each 
such switch being connected to the common line 37. 
Similarly, the contacts 36b-36n also are connected to 
one terminal of respective lamps 38b-38n, the other 
terminal of each such lamp being connected to ground. 
The common line 37 is connected to the anode elec 

trode of a silicon controlled recti?er (SCR) 40, the 
cathode electrode of which is connected to ground. 
Common line 37 also provides the input lead to a delay 
circuit 41, the output circuit of which is connected to 
the control electrode of the SCR 40. 
Operation of the key-card encoder of FIG. 3 can now 

be examined in more detail. First, the key-card 16 to be 
encoded is inserted in receptacle 25a. Note that ini 
tially each terminal of the inserted standard key-card is 
connected to common buss 19 by means of a respective 
fusable link 22; a closed circuit condition exists as to all 
of the links. As a result, when the card 16 is correctly 
in position, a current path is provided from power sup 
ply 33 via key-card 16 to light up all of lamps 38a - 
33m For example current through lamp 38a flows 
along the path including the positive (+) terminal of 
the power supply 33, line 32, contact 31, terminal 19a 
of the key and common buss 19 of key-card 16, the fus 
able link 22 and terminal 21 associated with receptacle 
contact 36a, contact 36a, and lamp 38a to ground. As 
noted, all of lamps 38a-32in initially will be energized 
visually indicating to the operator that no fusable links 
22 have been blown out or are in open circuit condi 
tion. 
To blow out a selected one of fusable links 22, the as 

sociated one of switches 27a-27n is depressed. For ex 
ampie to blow out the fusable link associated with re 
ceptacle contact 36c, switch 270 is closed. This closure 
completes a current path from the positive (+) terminal 
of power supply 33 via line 32, contact 31, common 
buss 19, the terminal 21 associated with contact 36c, 
contact 36c, switch 270 and common line 37. As a re 
sult, a positive signal is provided to the input of delay 
41. 
After a brief period of time, determined by the prese 

lected delay time of circuit 41, an output signal is pro 
vided from delay circuit 41 which triggers SCR 40 into 
conduction. This immediately provides a low imped 
ance path from line 32 through key-card 16, contact 
360, closed switch 27c and through SCR 40 to ground 
and which path allows the capacitor 34 to discharge 
therethrough. As noted earlier, the capacitor 34 was 
charged to a level sufficiently great so as to pass current 
of sufficient magnitude through the terminal 21 to 
cause a blow out or an open circuit condition of the fus 
able link 22 through which the capacitor 34 is dis 
charged. In the present instance, this discharge blows 
out the fusable link 22 associated with contact 36c, re 
sulting in gap 23 as shown in FIG. 2. 
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It should be noted that selected delay time for the 

delay circuit 41 insures that capacitor 34 will not dis 
charge at the instant that one of push-button switches 
27a-27n is depressed. Such discharge simultaneous 
with switch closure is undesirable, since it may result in 
considerable arcing at the terminals of the switch being 
closed, and further may cause reduced current ?ow by 
discharging capacitor 34 through the ?nite resistance 
of the switch as it is being closed. 
As soon as the fusable link 22 associated with contact 

36c is open-circuited the circuit path to SCR 40 is also 
opened and its conduction is cut off. At this time the 
capacitor 34 is solely connected to the power supply 33 
and is charged up by the power supply 33. Moreover, 
since gap 23 in key-card 16 represents an electrical 
open-circuit, no current flows to lamp 380, and lamp 
38c goes off thereby visually signalling an open-circuit 
condition. ' 

, To complete the encoding process, other selected 
ones of switches 27a-27n are depressed independently 
and sequentially to cause blow out of the correspond 
ing selected ones of fusible links 22. When this blow 
out procedure has been completed for the selected set 
of fusible links, the selected pattern of open and closed 
circuits recorded on key card 16 will be indicated by 
the corresponding condition of the lights 38a-3811. ‘The 
lights that are still on will signal that the corresponding 
terminals 21 still are electrically connected to common 
buss 19, and the lights 38a-38n which are extinguished 
will indicate that the corresponding terminals 21 ’ have 
been disconnected from common buss 19. The visual 
signals represented by the condition of the lights 38a 
38n reproduce identically the selected pattern on the 
key-card 16 and the pattern of a preselected coding for 
the key-card. ' 
Referring now. to FIG. 4, there is shown a diagram of 

a form of the key-card encoder in which the code will 
be selected through operation of a rotary switch. That 
encoder has a key-card receptacle 141, and there is fur 
ther shown a key-card 142 that has been encoded while 
engaged with receptacle 141. It will be understood, of 
course, that key-card 142, before coding, was a blank 
having all of its circuit-path conductors 143-149 intact. 
The terminal end of each conductor (143-147) con 
nects to a corresponding contact on a rotary switch 
151. A power supply comprising transformer 152 hav 
ing its primary winding connected to an alternating cur 
rent source and its secondary winding connected to a 
recti?er 153, current~limiting resistor 154, and capaci 
tor 155 applies a direct current voltage to conductors 
148 and 149 on the key-card 142. Thus, while the key 
card is in its blank state, the voltage will be applied 
through the conductors 143-147 to corresponding con 
tacts of rotary switch 151. The return path to the power 
supply ground 156 will be through a selected one of 
those contacts, the rotary contact 158, and switch 157. 
When key-card 142 is in its blank state and is placed in 
receptacle 141, the first binary zero or blow-out in the 
key-card 142 is selected by suitably setting rotary 
switch 1511. Thereafter, switch 157- is closed and capac 
itor 155 discharges through the fusible section of the 
selected conductor (143-147) on the key-card 142. 
This permanently opens this circuit path on the key 
card. Successive binary zeros are similarly encoded. 
This means provides a simple and economical way to 
produce encoded key-cards. The code may be ascer 
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tained by rotating switch 151i through its various steps 
while observing indicator lamp 159. 
An embodiment of the invention similar to the circuit 

of FIG. 43 is illustrated in FIG. 5. In this embodiment, 
the manually operated switch 157 of FIG. 48 is replaced 
by the silicon controlled recti?er (SCR) 47. Referring 
thereto a key receptacle 25b includes a contact 31’ 
adapted to receive key-card common buss terminal I911 
(FIG. 2) and connected via a line 32' to the positive 
(+) terminals of a power supply 33’ and to a capacitor 
34', as illustrated. The other terminal of capacitor 34’ 
and the negative (—) terminal of the power supply 33' 
both are connected to ground potential. 
The receptacle 25b includes a plurality of contacts 

36a’, 36b’, ...36n’ which are connected respectively to 
the terminal positions of a multi-terminal rotary switch 
45. The rotary arm 46 of switch 45 is connected to the 
anode electrode of the silicon controlled recti?er 
(SCR) 47 and to one terminal of a lamp 48. The other 
terminal ofllamp 48 is connected to ground, as is the 
cathode electrode of SCR 47. The control electrode of 
the SCR 47 is connected to ground via a resistor 49. 
The control electrode of SCR 47 is connected to line 
32' via a'resistor 50 and a normally open push-button 
switch 51. 

In operation, contact arm 46 of rotary switch 45 is 
rotated to a selected position placing it in electrical cir 
cuit with one of contacts 36a'—36n’. Thus, when a 
blank key-card has been applied to receptacle 25a, 
contact arm 46 will be in circuit with a selected fusible 
link 22 on the key-card. Current then will ?ow in a path 
including line 32’, contact 31’, common buss 19 on the 
key-card (FIG. 2), the selected fusible link 22, the asso 
ciated one of contacts 36a'—36n', switch arm 46 and 
lamp 4% to ground. Accordingly, lamp 48 will be ener 
gized and its illumination will indicate that the selected 
fusible link 22 has not yet been blown. 
As before, capacitor 34' will have been charged by 

power supply 33’. Now, by depressing push button 
switch SI, a current path is provided from the plus (+) 
terminal of power supply 33’via the now closed switch 
51, resistor 50 and resistor 419 to ground. As a result, 
the voltage at the control electrode of SCR 4'')’ will be 
suf?ciently positive so as to turn on silicon controlled 
recti?er 47. The capacitor 34’ then will discharge 
through the path including the selected fusible link 22, 
the corresponding one of terminals Sod-Zion’, switch 
contact arm 46 and SCR 417. As noted, the charge on 
capacitor 34' will be suf?cient to cause concomitant 
blow-out of the selected fusible link 22. If blow-out has 
been accomplished successfully, no current will flow 
through the designated path and the lamp 48 will no 
longer be energized and the lack of illumination will vi 
sually signal an open circuit condition. 

It should be noted that in the circuit of FIG. 5, that 
no time delay is necessary since, unlike the con?gura 
tion of FIG. 3, push-button switch 51 is not in the dis 
charge path of capacitor 34’. 
Now referring to FIG. 6, there is shown yet another 

embodiment of the key-card encoder. As shown 
therein, an encoder 55 is adapted for entering a binary 
coded decimal (BCD) digit in accordance with the 
8-4-2-1 binary notation upon a key card which is in 
serted in a receptacle 56. The decimal digit to be en 
tered on the key-card positioned in the receptacle 56 
is selected manually by means of a data entry device 57 
arranged on a front panel 58 of the encoder 55. The de 
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8 
vice 57 includes a set of decimally coded thumb wheel 
selector switches 59 each having an associated decimal 
digit display 60. The encoder 55 also includes a plural 
ity of lamps generally designated 61 which display the 
aforementioned binary-decimal notation code entered 
on the inserted key-card 16. A start (S) switch 62 also 
is mounted on encoder panel 58 for initiating the en— 
coding operation. 
A schematic diagram of the encoder S5 is illustrated 

in FIG. 7. Referring thereto, receptacle 560 (which 
may correspond to receptacle 56 of FIG. 6) includes a 
plurality of contacts generally designated 63. A contact 
31"., adapted to receive key-card common buss termi 
nal I9a, is connected via a line 32" to the plus (+) ter 
minal of a power supply 33" in common with one ter 
minal of a capacitor 34". The common terminal 311" 
is also identi?ed as a “C” terminal. The negative (—) 
terminal of the power supply 33" and the other termi 
nal of capacitor 34" are both grounded. 
The receptacle 63 also includes a plurality of other 

contacts 65a-65n adapted to receive the encodable ter 
minals 21 of the inserted key~card 16. In the embodi 
ment shown, contacts 6Sa-6Sd are associated with the 
?rst binary coded decimal digit, or the units digit, for 
example, while contacts 652-65h are associated with 
the second binary coded decimal digit which may be 
the tens digit, etc, the aforementioned contacts are also 
identi?ed as 8—4-2—l contacts for each decimal digit in 
accordance with their position in the binary notation. 
Each of the contacts 65a-65d for the units digit is con 
nected to the anode electrode of an associated one of 
silicon controlled recti?ers 66a-66d. The cathode of 
each of SCR’s 66a-66d is connected directly to ground, 
and the control electrode of each of SCR’s 66a-66d is 
connected via a respective line 67a-67d to a diode en 
coding network 68. The network 68 receives an input 
along a channel 69 from a decimal switch 59a which 
may comprise one of thumb wheel selector switches 59 
shown in FIG. 6. In turn, the decimal switch 590 
receives an input along a line 70. 

In a typical embodiment, decimal switch 5% simply 
may comprise a single pole‘, ten position switch the con 
tact arm of which is connected to line 70 and the termi 
nals of which are connected to ten wires comprising 
channel 69 for representing the decimal digits 0-9. In 
such instance, the diode network 68 may comprise a 
conventional encoding network based on the 8-4-2-1 
notation to provide signals on those of lines 67a-67d 
corresponding to the binary coded decimal equivalent 
of the decimal digit represented by the selected wire in 
channel 659. For example, if decimal switch 59a were 
set to the decimal digit position “3”, a signal provided 
via channel 69 would cause diode network 68 to pro 
vide output signals on lines 67a and 67b, but not on line 
67c or 67d. These output signals represent the binary 
digits 0011 wherein the binary digits 2 and 11 are both 
activated (2+l=3) and thereby represent the BCD 
equivalent of the decimal number “3.” 

In similar manner, contacts 65e-65h are connected 
to the anodes of SCR’s 66e-66h, the cathodes of each 
such SCR being connected directly to ground. The con 
trol electrode of each of SCR’66e-66h is connected to 
another diode encoding network ‘II which receive via 
a line 72 an input from decimal switch 591). The switch 
59b, which also may correspond to one of selector 
switches 59 shown in FIG. 6 itself receives an input on 
a line 73. The remainder of the contacts s3 may be sim 
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ilarly connected in sets of four to corresponding SCR’s, 
diode networks and decimal switches (not shown). 
The start switch 62a is connected to a start circuit 75 

which provides an output signal along a line 76 as soon 
as switch 62a is closed. The signal on line 76 is fed to 
a first delay circuit 77a, the output of which is provided 
via line 70 to decimal switch 59a and to a second delay 
circuit 77b. The output of delay 77b is provided via line 
73 to decimal switch 59b and also input to another 
delay circuit 770. The output of delay 770 is fed via a 
line 78 to another decimal switch (not shown) and to 
another delay circuit 77d. The output of delay 77d is 
fed via a line 79 to yet another decimal switch, etc. Of 
course, there will be a number of delay circuits 79a, 
79b. . . equal to the number of decimal digits required 
to represent the BCD equivalent of the decimal digits 
to be recorded onthe key-card being encoded. 
To display the binary coded decimal digit entered on 

key-card 16, each of contacts 65a-65n also may be 
connected to one terminal of an associated one of the 
‘lamps 61; the other terminal of each lamp may be 
grounded. For simplicity in FIG. v7, only one such lamp, 

designated lamp 61]‘, is shown. Operation of the circuitry of FIG. ‘7 can now be ex 

amined. Initially, key-card 16 is inserted in receptacle 
56. Since none of fusible links '22 have been open 
circuited, a current path is provided‘from'theplus (7+) 
terminal power supply 33" via contact 31",common 
buss 19, each of fusible links 22 and contacts 65a-65n 
to the associated lamps 61., Accordingly, all of lamps 61 
(typi?ed by lamp 61f in FIG. 7) will be energized indi 
c'ating key-card 16 to be uncoded. ' Y I 

Next, the decimal equivalent of the desired decimal 
digit is entered using decimal switches 59a, 59b . . . of 
data entry device 57. The start push-button 62 is de 
pressed, closing switch 620 and causing the start circuit 
70 to produce an output signal along ‘line 76. After a 
time period provided by delay 77a, an output signal will 
appear on line 70 and at decimal switch 59a. Av signal 
will be set via channel 69 to diode encoding network 68 
corresponding to the setting of decimalswitch 59a, to 
produce output'signals on lines 67a_-y67n representing 
the'BCD' equivalent of 'theselected decimal digit.v Ac 
cordingly, the corresponding ones of SCR’s 66a-J66d 
will go into conduction. For example if decimal switch 
59a is set to “3”, SCR’s 66a and-66b will go on and 
SCR’s 66c and 66d will remain off. . ' I ‘ 

I When this happens, capacitor 34", which previously 
has been charged-by power supply 33", will discharge 
through the parallel path including common buss 19, 
the key-card tenninals associated with contacts 65a 
and 65b, and through SCR’s 66a and 66b to ground. 
The charge on capacitor 34" will be'su?iciently large 
so as to blow out or open-circuit both of the fusible 
links 22 associated withcontacts 65a and 65b. vAs a1 re- , 
suit, the current path throughthese:contacts‘will be 
open-circuited and the corresponding ones of lamps 61 
will be extinguished. The encoded pattern in'binary no 
vtation,~then, reading left to right is 0011,. correctly 
representing the, digit “3". " ' I ' " 

Note that they signal provided to decimal switch 59a 
along line 70 also is provided to delay 77b. At the‘ end 
of the time delay provided by circuit .771), and subse 
quent to the blowout of the selected ones of the fusible 
links-associated withSCR 66a-66d, delay. 77b will pro 
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' vide an output along line v73 to .decimalswitch 59b.;ln ‘ 

like ‘manner, decimal switch spawn: cooperate with 
- _ 7.-Apparatus as defined in claim 4_w,he_rein 

10 ; . 

diode network 71 to provide control signals to those of 
SCR’s 66e-66h corresponding to the BCD equivalent 
of the decimal number entered in decimal switch 59b. 
Again, capacitor 34" will discharge through the se 

lected ones of SCR’s 66e-66h, thereby encoding the 
associated terminals of key-card 16. The signal pro-' 
vided on line 73 also will initiate operation of delay cir 
cuit 77c which in turn will provide an output on line 78 
after a selected period of time.>This signal on line 78 
will be fed to the next one of decimal switches 59 to ini 
tiate encoding of the corresponding next four terminals 
of key-card 16. This process will continue until all ter 
minals of key-card 16 have been encoded. 
What is claimed is: ' > 

1. Apparatus for encoding an electrical key of a kind 
that a person will momentarily apply to an electrical se 
curity system with a code operable to actuate the secu 
rity system, and utilizing key blanks each having 
thereon a plurality of circuit paths interconnected by 
fusible elements, said apparatus comprising a key re 
ceptacle having electrical circuit paths insulatively 
spaced thereon in a spaced relationship corresponding 
to the spaced relationship of the plurality of circuit 
paths on the key blank so that the key blank vwhen en 
gaging the receptaclefwill place its corresponding cir 
cuit paths in electrical contact with corresponding indi 
vidual circuit paths of the receptacle, _ > 

s an electrical power source, ' ' 

a temporary energy storage device coupledto said 
. power source to be energized ‘therefrom for storing 

electrical energy therein, _ __ 
circuit means for placing‘said power source and said 
_ energy storage device in" electrical circuit relation 
with at least one of said circuit paths of said key re 

» ceptacle, said circuit meansnorrnally being in open 
1 circuit condition, and _ > - 

I including switch means operable to place said circuit 
. - means in closed-circuit condition tov apply the en 

- ergy stored in said temporary energy storage device 
‘ through said‘circuit meansyto said one-circuit path 
. of saidkey receptacle for-burning out'the fusible 

' element associated withthe circuit» path of the key ‘ i 
= blank which corresponds to said one circuit path of 

' said .key. receptacle and v'whichis in electrical con 
.jtactwith said one vcircuit path of said key'recepta 

’ dc ‘to effect encoding-of- the key blank. ' 
,2. Apparatus as defined in ‘claim 1 wherein said tem 

porary energy storage device is an electrical capacitor. 
3. Apparatus as de?ned in claim 1 including signaling 

means connected to said circuit means for signaling the 
electrical ‘condition of the circuit paths of akey blank 
engaged inthe receptacle.‘ '- ‘I z - > > ' 

4._Apparatus as de?ned in claimil wherein‘said cir-I 
cuit means include selection switching meansfadapted 
to selectone or another circuit path of the receptacle 
for said circuit‘ relation. a, v >. -. .-: -= '- . . 

' 5.;Apparatus as defined iniclaim=4 whwerein these 
lection switching means comprise an encoding network 
for automatically selecting a ‘plurality of the circuit 
paths of-the receptacle in accordance with a prese 
lectedcode-.Yv " ‘_ _..~ " “ _ ' 

6. Apparatus as defined- in claim 5 wherein the en 
coding network is adiode?network ‘arranged inaccor 
dance with’ a___preselected code for’ selecting certain .cir 
cuit‘. paths fin-accordance; with.‘ the code. Y . 

v g ‘ ‘said tern 

poraryv energygstorage deviceis an electrical capacitor 
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and wherein an operation of the switch means provides 
a low impedance path for discharging the capacitor 
through said circuit means, the arrangement being such 
that the key blank when applied to the receptacle will 
provide a closed circuit through the circuit paths of the 
key and the corresponding circuit paths of the recepta 
cle, so that the discharge of the capacitor acting 
through a selected circuit path of the key receptacle 
will cause the corresponding circuit path of the key 
blank to assume an open circuit condition. 

8. Apparatus for encoding electrical keys of a kind 
that a person will momentarily apply to an electrical se 
curity system to actuate the system, and utilizing key 
blanks each having an insulative carrier on which elec 
trically conductive distinct contact strips are disposed 
for engaging corresponding contacts of a security sys 
tem when an encoded key blank is momentarily applied 
to the system, there being a common electrical conduc 
tor connected to each of the contact strips of the key 
by fusible means to form a multiplicity of individual 
closed circuit paths on the insulative carrier of the key 
blank, said apparatus comprising, 

a receptacle for receiving a key blank to be encoded 
and having a multiplicity of contacts each of which 
will be engaged by one of the contact strips of the 
key blank when the key blank is received thereby, 

a source of electric power sufficient to destroy a se~ 
lected one of the fuse means on the key blank so 
as to place in open circuit condition a selected indi 
vidual circuit path associated with the destroyed 
fuse means on a key blank to effect encoding of the 
key, 

circuit means for connecting selected ones of said re 
ceptacle contacts to said source of power, 

and selector switch means forming a portion of said 
circuit means operable to direct the power through 
selected combinations of contacts of said multiplic 
ity of contacts on the receptacle to encode a key 
blank that may engage the receptacle with open 
and closed circuits that will be determined by the 
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selected combination of contacts on the receptacle 
and which will determine a multiplicity of electric 
signals to be applied in a selected binary code com 
bination by the key for actuating a security system. 

9. Apparatus as set forth in claim 8 in which there are 
signalling means connected to a portion of said circuit 
means for signaling the electrical condition of the fuse 
means of a key blank engaged with said key blank re 
ceptacle, whereby to indicate the circuit condition of 
the respective contact strips of a key blank relative to 
the common electrical conductor connected to each of 
the contact strips. 

10. Apparatus as set forth in claim 9 in which said 
source of power comprises a capacitor that stores the 
energy to open circuit a contact strip relative to the 
common conductor by destroying the fuse means inter 
connecting the common conductor and the associated 
contact stripon a key blank, and there being a circuit 
portion connecting said signaling meansto a portion of 
said source of power in parallel relation to said capaci 
tor whereby to indicate the condition of the contact 
strips of a key blank engaged in the key receptacle in 
dependently of the operation of said capacitor. 

11. Apparatus as set forth in claim 10 in which said 
selector switch means have ‘a portion movable to direct 
the power successively through one selected receptacle 
contact and another, said signalling means being con 
nected to said selector switch portion to indicate suc 
cessively the condition of each selected contact. 

12. Apparatus as set forth in claim 10 in which said 
selector switch means comprise a plurality of switches 
connected each to one contact of said multiplicity of 
receptacle contacts, and said signalling means compris 
ing lamps connected each to one of those contacts. 

13. Apparatus as set forth in claim H0, in which said 
selector switch means comprise an encoding network 
acting automatically in response to a selected code ap 
plied thereto to direct the power to receptacle contacts 
that are determined by a further code. 

* =l= * =l< * 


