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The present invention relates. generally to lock and
key systems.” More specifically the present invention is
directed to a method and apparatus wherein a door or
the liké may be sectrely fastened by means of a mechan-
ical bolt or latch which may be drawn by a removable key.
A locking system is provided in which an electrome-
chanical - bolt or latch is controlled by an electronic cir-
cuit which is actuated by a key comprising at least one
electronic circuit element of a specific value.

- A lock is.a mechanical electrical, hydraulic, or elec-
tronic device which temporarily links two objects until
the position of its internal structure.is altered to effect
the release of the objects, Locks in general use, as on
doors, consist of a bolt guarded by an obstacle and con-
trolled by a key. The bolt usually slides horizontally or
vertically but may also be pivoted or rotary. A key is
a removable instrument by which the bolt of a lock is
shot or drawn. The key usually rotates but may also act
by sliding or pushing. Most door locks are used to keep
the door in a shut position besides securing it and are
usually provided with a bevelled spring bolt which is
pushed into the lock case when closing the door.

Locks are among the oldest known. inventions of man
and they have been in use for several thousand years.
Locks and keys have been made in almost an infinite
variety of forms. The detailed operation and construction
of those types which are in general use today are well
known by those skilled in the art and need not be de-
scribed herein. In most locks, a door is held in a closed
position by means of a bolt secured by a pickable mech-
anism which is supposed to be releasable only by in-
serting and turning an easily reproduceable key. = Certain
burglarious persons have availed themselves ‘of these
conditions to the detriment of the burglarizable among us.
Fear, anxiety, and high insurance rates have resulted
from this inherent weakness in our locked doors.

An outstanding  objection to the locking systems used
in the past has been the vulnerability of the bolt con-
trolling mechanism to picking or tampering by burglars
and the:like.

" Another outstanding objection to the locking systems
used in the past has been the ease with which keys could
be duplicated for nefarious and dishonest purposes.

Another objection to the locking systems used in the
past is the limited strength provided by a single bolt which
must be light enough fo be actuated by a manually turned
key. :
The present invention provides a lockmg system which
is devoid .of the abovementioned disadvantages and which
at the same time is economical and otherwise practical.

An object of my invention is to provide a locking sys-
tem in which the bolt controlling mechanism is not sus-
ceptable to picking or tampering by virtue of its physical
construction.

“Another object of the present invention is to provide

a locking system in which the bolt controlling mechanism

is not accessible to aspiring burglars and the like because
of its physical location.

A further object of the present invention is to provide
a.lock and key system in which the key may not be
duplicated without destroying the original key. Any de-
sired number of identical keys may be made originally but
none may be later duplicated without exact knowledge
of their construction.
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Still another object of the present invention is to pro-
vide a locking system in which any number of bolts or
latches of as large a size as desired may be actuated by
a single key without the expenditure of mechanical effort.

Other objects and advantages will become more ap-
parent from a study of the following spec1ﬁcat10ns and
drawings in which:

FIGURE 1 is a schematic drawing and block diagram
showing the method and apparatus of my invention. The
relative organization between the key receptacle, latch
control circuit, electromechanical latch, and the locked
door is'shown. ;

FIGURE 2 shows one kind -of key according to my
invention in which the electronic component is a capacitor
having some preselected specific value.

FIGURE 3 shows another kind of key accordmg to my
invention in which the electronic componeént is a re51stor
having some preselected specific value.

FIGURE 4 shows the relationship between the speclﬁc
value of the electronic component in the key and the
control frequency of the locking system shown in FIG-
URE 1.

FIGURE 5 shows a more practical locking system ac-
cording to my invention including a component key, key
receptacle, control circuits, and solenoid door latch. A
standby power supply is also shown.

FIGURE 6 shows the relationship between the value of
the resistors in the key and the oscillator frequency for
the locking system of FIGURE 5.

FIGURE 7 shows a type of oscillator usable in the

- locking system in which capacitors are the frequency con-
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trolling components in the key.

FIGURE 8 shows a type of oscillator usable in the lock-
ing system in which resistors are the frequency controlling
components in the key.

FIGURE 9 shows the relationship between oscillator
frequency and key component capacitance for the circuit
shown in FIGURE 7. ]

FIGURE 10 shows the relationship between oscillator
frequency and key component resxstance for the circuit
shown in FIGURE 8.

- FIGURE 11 shows a locking system according to my

_ invention in which two control circuits are used to oper-

ate the latch or bolt.

FIGURE 12 shows an alternate apparatus for locking

systems in which a filter is used as frequency discrimina-
tor instead of a resonant reed relay. )
" FIGURE 13 shows a locking system according to my
invention in which a resistor is used as the frequency de-
termining component in the key. A remote unlock switch,
door interlock switch, and open door buzzer are also.
included along with the locking system.

Referring again to FIGURE 1, a door 1 is shown con-
ventionally mounted in the wall 2. An electromechani-
cal latch 3 restrains the door in a closed position by
means of the bolt 50.  The electromechanical latch 3 is
similar to a conventional solenoid and the bolt 50 may
be cither an extension of the movable solenoid core or
else connected to it by means of a mechanical linkage.
When the electromechanical latch 3 is energized by means
of the relay 4, the bolt 50 is withdrawn so that the door
1 may be opened. Mounted on the wall 2 adjacent to
the door 1 is an. electrical receptacle 7 having electrical
contacts 8 which are electrically connected to the oscilla-
tor 6. The output of the oscillator 6 goes to the frequency
discriminator 5. When the oscillator 6 operates at the
discriminator frequency the relay 4 is actuated thereby
allowing the door to be opened. The electrical recep-
tacle 7 serves as the key receptacle according to my in-
vention. A key such as shown in FIGURE 2 comprises
at least one -electronic component or circuit - element
which is integral with an electrical connector which
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matches the key receptacle 7. Similar connectors are
commonly-used with printed circuits and are well known
in the art. - A capacitor 15 is shown molded into a plastic
rectangular block 9 with its terminals attached to the ex-
posed .contacts' 11 and 12. The object in FIGURE 2
may- be described -asa component key because it con-
tains an electrical component of a specific or “key” value.
The particular comporent shown in FIGURE 2 is a ca-
pacitor. ‘but other components or circuit elements could
be used instead or in combination. The component key
9 fits into the key receptacle 7 so that the contacts 11
and 12 of the component key 9 match ‘with correspond-
ing contacts in the key receptacle 7. When the key 9 is
inserted in the receptacle 7, the capacitor 15 is connected
into the circuit of the oscillator 6 in such a way that the
. Irequency of the oscillator 6 is determined by the capaci-
tance ‘of the capacitor 15. It can be seen that only keys
containing capacitors of one specific value can be used to
open the door. 1 of FIGURE 1. The foregoing descrip-
tion is only illustrative of one mode of operation and as-
sumes that the oscillator 6 is a type the freqency of which
may be determinable by a single ‘capacitor. Actually
many-types of oscillator circuits may be used.equally well.
Oscillators in common use may be. controlied by one or
. more resistors, capacitors, or inductors, or by various
combinations of these components.

FIGURE 3 shows a component key 18 containing a
resistor ‘16 suitably connected to the exposed contacts
13 and 14. The component key 18 would be suitable
for use with an oscillator whose frequency is-controllable
with ‘a single resistor of a specific value such as the one
shown in FIGURE 13.

FIGURE 4-shows the relationship between component
value and -oscillator frequency for the apparatus such as
shown in FIGURES 1 and 2. - The plotted data 18 of
the graph 17 shows that for a specific control frequency
19, such as would be determined by the pass frequency
of the discriminator ‘5, a specific key component value 20
is required. Components of the same type but of differ-
ent values result in frequencies other than the control
frequency and the door 1 remains-locked..

FIGURE 5 shows a more practical locking system ac-
cording to-my invention. A higher degree of security is
achieved by the use of two resistors 23 and 24 in the
component key 21. The component key 21 fits into and
matches the contacts of the component key receptacle 22.
The contacts of the component key receptacle are con-
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tery 3% voltage is not sufficient to keep the relay contacts .
36 and 37 closed so that when the line power fails the
battery-operated system is isolated from the power sup-
ply. * Since the circuits are turned on only when the key
21 is inserted, the locking system can be operated for
long periods on the battery supply alone in the event of

“power line failure.. The battery. 3% is continuously

charged when the line power is on,

FIGURE 6 shows the relationship between the value
of the resistors 23 and 24 in the key 21 and the oscillator
frequency for the circuit of FIGURE 5. It can be seen
that a resistance of 2200 ohms causes an oscillator fre~ -
quency of 445 cycles per-second which'is thé same as the
resonant frequency of the reed 34 of the resonant fre-
quency relay. The key 21 can be used for unlocking the
door 29 only when the value of the résistors 23 and 24 is
2200 ohms. v o

FIGURE 7.shows another type of resistance-capaci-
tance controlled oscillator suitable for use with my in-
vention.  The bridged-T ‘network coupled from. the emit-
ter of the transistor 52 to. the base of the transistor 51
provides negative feedback which reduces’ gain except at
the notch frequency. "Other feedback paths improve am-
plitude and frequency stability. ' The two capacitors in
the key 53 are part of the bridged-T and the frequency of

the oscillator varies according to value of these capaci--

tors., The relationship is shown in FIGURE 9:

FIGURE 8 shows a transistorized version of a stand-
ard Wien Bridge oscillator using a grounded emitter con-
figuration. - The frequency of operation is - determined -
by: the resistance-capacitance combinations. in the feed-
back loop including the two'resistors in the key 59, The -
relationship-between the resistance of these two resistors
and the oscillator frequency is shown by the- graph 66 in
FIGURE 190. ‘

FIGURE 11 shows another atrangement according to
my- invention in which separate components-in the key

- 69 control the frequency of two separate oscillators 70

40

45

nected into the circuit of a conventional transistor phase-

-shift oscillator. - When the component key 21 is inserted
in the receptacle 22, the resistors 23 and 24 form part
of ‘the feedback circuit 44 which determines' the fre-
quency of the oscillator. circuit made up of the transistor
30 and associated components. The oscillator signal is
amplified by the transistor 31 which drives the coil 32 of
the resonant reed relay. When the oscillator frequency
is the same-as the resonant frequency of the reed. 34, inter-
mittent-contact is made between the reed and the contact
33 thereby actuating the control relay coil 40 which
closes the contacts 41 which energizes-the solenoid 28
which pulls the bolt 49 which, in turn, releases the door
2%, Obviously two resistors each with a precisely spe-
cific value must be integral with any key capable of un-

~ locking the door 29. Two of the contacts of the key 21
bridged by the wire 25 are used to turn the transistor
circuits on only when the key 21 is inserted in the re-
ceptacle 22. Since the resonant relay contacts comprising
the reed 34 -and the fixed contact.33 are ‘only closed inter-

“mittently as the reed vibrates, the resistor 42 and the
.capacitor 43 are necessary to keep the contacts 41 of the

+. control relay closed without chattering. - The locking ap-

paratus shown in FIGURE 35 is normally operated from

the 'A.C. line at the primary. of the transformer 46. A

D.C. voltage is provided by the power supply 38 suitable

for operating the transistor circuits. * A standby battery

39 operates the circuits if the line power fails. The bat-
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and 73. When the key 69 is inserted in-the receptacle.
111 the capacitor 78 determines the frequency of ‘the
oscillator 70. The output signal of the oscillator 70" in -
amplifier 71 and drives the resonant reed relay 72. When
the ‘oscillator 70 frequency is the same. as the resomant
frequency of the reed relay-72, the contacts close: inter-

mittently thereby actuating the control relay 76 which

closes the contacts 82. In'a similar manner the capaci-
tor 79 in the key 69 determines the frequency of.the
oscillator 73. It can be seen that when both of the ca- . .
pacitors 78 -and 79 in the key 69 are exactly the right
value, -the solénoid latch 81 is energized thereby pull-
ing the bolt 114 and unlocking the door 115, A wire
80 between two of the contacts in the key 69 sérves to
connect power to the various circuits only when the
key .62 is inserted into. the receptacle 111. The dual
oscillator arrangement in FIGURE 11 presumably offers
a higher degree of security than does the single oscil~
lator types. However, the single oscillator circuit with
two components -in .the. key is adequate for almost. all
purposes where high security must: be maintained, '
FIGURE 12 shows in block diagram an alternate ar«
rangement for a locking system according to my inven-
tion, " The key component 84 controls the frequency. of
the  oscillator 85. When the oscillator signal is of the

proper frequency it passes through the: filter 86 and is -

amplified by the amplifier 87. . The amplified signal ac-
tuates the relay 88 which then energizes the “solenoid
latch 89. Although other ‘types of frequency. discrimi-
nating devices may be used in the locking system, such
as the band-pass filter of FIGURE 12, the resonant reed
relay has proven to be most satisfactory. : C
In FIGURE 13 the value of the resistor 93 in the
component key 91 determines the frequency of the modi-
fled  grounded-emitter Hartley type transistor oscillator.
The wire 4 allows the oscillator to be powered by the
battery 166 when the key 91 is inserted into the recep-
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tacle 110, The oscillator signal is coupled to the reso-
nant reed relay 97 by the transformer 96 which also
serves as the oscillator coil. When the resistor 93 is
of the correct or “key” value, the oscillator frequency
is the same as the resonant frequency of the reed and
the contacts 98 are intermittently closed thereby actu-
ating the relay coil 99 and closing the contacts 100 and
101. When the contacts 100 are closed the buzzer 102
sounds. When the contacts 101 are closed the sole-
noid latch 103 is actuated thereby pulling the bolt 116
which unlocks the door 104. The resistor 93 serves as
the base return resistor of the oscillator circuit. The
frequency of operation depends on the value of the ca-
pacitor 95 and on the value of the resistor 93 For a
given value of capacitor 95 the frequency of the oscil-
lator can vary from about 20 cycles per second to about
10 kilocycles per second depending on the value of the
resistor 83. When the door 104 is closed, the lever
arm 118 of a micro-switch is depressed so that the con-
tacts 108 are closed and the contacts 107 are open. A
normally open switch 105 is in series with the closed
contacts 108. - The switch 105 allows a receptionist or
the like to. open the door 1064 from some remote loca-
tion without the use of a key. Once the door is opem,
the contacts 187 are closed and the relay 99 is actuated
as long as the door remains open. The bolt 116 is thus
kept retracted as long as the door is open. The buzzer
102 also sounds as long as the door is kept open.

" Tn a preferred embodiment of my invention a resonant
reed relay ‘is used to discriminate between signals of
different ‘frequencies. Resonant reed relays are well
known in°the art and are commercially available over
a frequency range of 20 cycles per second to 1600 cycles
per second or greater.  Power levels of a few milliwatts
are sufficient to actuate them. Typical bandwidth ranges
between 0.2% and 2.0%. Resonant reed relays have
extremely high selectivity; they are reliable, inexpen-
sive, and require a minimum of associated electronic
circuitry. The length of the vibrating reed may be set
so that it responds to a specific narrow band of fre-
quencies corresponding to the mechanical resonance of
the reed. . When energy is applied electromagnetically
from the relay coil at the. resonant frequency, the reed
vibrates with sufficient amplitude so as to make inter-
mittent contact with a ‘closely spaced second contact
member. The reed relay contacts make only intermit-
tently and can pass a limited electrical current and for
these reasons the reed relays are usually used fo actuate
an auxiliary relay which controls the power circuits. The
details of a typical resonaut reed relay are shown in
FIGURE 13.

Any electronic circuit element can be used as a key
component according to my invention so long as they
are capable of comirolling or otherwise modifying the
flow- of electrons in the associated control circuit. A
single capacitor has been found to be a very satisfactory
key component. A physically small capacitor of rela-
tively lIow capacitance can be used in the key so that it
is connected in parallel with a larger capacitor which is
permanently connected in the control circuitry when the
key is inserted. In this case the key component causes
the oscillator frequency to shift to the resonant reed fre-
quency when the key is inserted.

The key receptacle may be situated either on the door
itself or preferably on the wall adjacent to.the door.
Any number of solenoid latches can be controlled by
the control relay. Where a high degree of security is
maintained, it might be desirable to have several electro-
mechanically controlled bolts on a single door all of
which can be actuated and drawn by the insertion of
the key.

_Another important advantage of the present invention
should be recognized. Referring to FIGURE § we see a
typical locking system according to my invention. All
of the keys for this particular lock are identical. The
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key 21 represents one such key capable of opening the
lock. When the system is first placed in operation, a
typical key 21 is inserted in the receptacle 22 and the
oscillator frequency is adjusted to the precise center fre-
quency of the resonant reed 34 by means of the adjust-
able resistor 45. The system is then operable by any of
the identical keys. In lock and key systems where various
persons are in possession of the keys, it is commonly neces-
sary to change the lock and reissue new. keys for security
reasons. In such an event the lock apparatus of FIG-
URE 35 need not be replaced and the reed relay need not
be adjusted to a new frequency. A new set of identical
keys would be issued having slightly different component
values from the original keys. One of the new keys is
inserted in the key receptacle 22 and the adjustable re-
sistor 43 is once more adjusted to bring the oscillator fre-
quency back to the center frequency of the resonant reed
34. The locking system will be then operable only by
the new keys. ’

In these specifications and drawings of my invention I
have selected an oscillator as the control circuit. . The
frequency of the oscillator is determined by the value
of one or more circuit elemenis in the removable key
assembly. A resonant reed relay is shown as the pre-
ferred frequency discriminator because of its selectivity
and stability: and because it can perform simultaneous
switching and discriminating functions. The electro-
mechanical bolt may consist of a conventional bevelled
spring latch mechanically coupled to a solenoid which
may be actuated either directly by the reed relay contacts
or preferably by an intermediate relay.

The component key of my invention can be made in
a variety of physical shapes and sizes. A simple rec-
tangular block two inches high, one inch wide, and three-
eighths inch thick has proven to be a convenient size.
At least one electronic component must be included in
the key and this has been cast into a block of opaque
epoxy resin with the leads attached to the contacts of a
male printed circuit connector which protrude from one
edge of the plastic block. The electronic component is
protected from moisture and other damage by being
cast into a block of plastic. The opaque plastic also
serves to conceal the nature of the key components from
those who would attempt to duplicate the key. The com-
ponent key receptacle, which is mounted on or near the
door, can consist of a female printed circuit connector
which matches the key.connector. In a preferred form
of my invention two of the contacts of the key are shorted
as described and shown in the specifications and draw-
ings so that the electronic control circuits are powered
only when the component key is inserted in the key recep-~
tacle.

A variation of the locking system described herein could
consist of a component key containing a complete tran-
sistor oscillator which is powered only when inserted into
the key receptacle. The oscillator signal could be fed
to the control circuitry through one of the contacts of
the connectors. Within the present state of the art the
above described “oscillator key” could be easily con-
structed with the same dimensions as the component key
described above. Sufficient advantage would not be
gained by building the oscillator into the key to offset the
several obvious disadvantages.

-~ As can be seen from the foregoing specifications and
drawings I have provided a method and apparatus for
locking doors or the like in which the bolt controlling
mechanism is not susceptible to picking or tampering by
virtue of its physical construction and its location rela-
tive to the key receptacle. The locking system employs
a removable key which is difficult to duplicate without
destroying the original key. By increasing the complexity
of the key somewhat, it becomes almost impossible to
duplicate without exact knowledge of its construction
details. * Of .course any number of keys may be made
originally and additional ones may be made later as long
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as the -exact values of the electronic components are
kiown. The locking system of the present invention
allows any reasonable number of electromechanically
controlled bolts or latches to be used on a door and they
can be .all actuated simultaneously by the insertion of the
component key into- the key receptacle without the ex-
penditure of mechanical effort. A standby battery power
supply may. be included if desired so that the system will
remain functional in the event of local power failure.
" While I have described particular embodiments of my
invention for: purposes of illustration, it' wiil be under-
stood that various modifications and adaptations thereof
may be suggested to those skilled in the art without de-
parting from the spirit and scope of the invention as de-
fined in the following claims. o

Having thus fully described my invention I claim:

1. I a locking. circuit including locking apparatus and

10

a removable key assembly embodying at least one com-

piete electronic circuit component of a specific value, lock-
ing apparatus which comprises: an open electronic oscil-
lator “circuit, the resiliing frequency of which may be
determined by the -aforementioned specific - valued cit-
cuit compenent” of the key assembly when connected
therein to close said oscillator circuit; contact means re-
movably engageable by the key assembly for electrocon-
ductively connecting the said electronic component of the
key assembly into- said oscillator circuit, a specific -oscil-
lator frequency thereby resulting; frequency discriminat-
ing means responsive only to signals of said specific re-
sulting frequency- from -said oscillator; switching means
responsive to the output of said frequency discriminator,
said switching means being thereby actuated whenever

25

30

‘signals of the specific frequency are produced by said .

oscillator; and électromechanical latching” means respon-
sive to the closure of said switching means, said latching
means being suitable for locking a door or. the like in a
closed. position until being actuated by said switching
means. o :

2. In a locking circuit” including locking ‘apparatus
and.a removable key assembly embodying at least one
complete electronic circuit element of a specific value
and at least a pair of electrical contacts to. which the ter-
minals of the circuit element are connected locking -appa-~
ratus- which. comprises: a key receptacle comprising an
electrical contact assembly into which the aforementioned
pair of-electrical contacts of the key agssembly ‘may: be in-
serted, the key receptacle being mounted conveniently
near a latchable door; an electronic oscillator circuit the
frequency of which may be determined by the value of
the aforementioned key electronic circuit clement, -the
circuit -element being connected: into the said oscillator
circuit upon the insertion of the key assembly into said
- key receptacle, a specific oscillator frequency thereby
resulting; frequency-discriminating means responsive only
to signals of the specific  frequency; electric switching
means responsive to the output of said frequency  dis-
" criminator, said switching means being thereby closed in
response- to oscillator signals -of the specific frequency;
and electromechanical latching means responsive to said
switching means said latching means being so arranged
to- securely hold the aforementioned door in a closed

position until the removable key assembly is inserted into

said key receptacle.
--3..In a locking circuit, the combination of a remov-

able key assembly embodying at least one electronic com- ¢

ponent of a specific value; a first pair of electrical con-
tacts to which the terminals of said electronic compo-
“nent-are attached, and a shunted second pair of electri-
cal ‘contacts ‘integral with said key assembly; a key re-
ceptacle comprising a fixed electrical contact assembly
into. which said first and second pairs of electrical. contacts
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- of said key assembly may be inserted, said key receptacle - v

being mounted conveniently near a latchable door or the
-like; ~an electronic- oscillator circuit, the frequency of
which is determined by the value of said key electronic

75

8

component, said key component being connected into
the said oscillator circuit through the said fixed electri-.
cal contact assembly of said key receptacle when said
key- assembly is- inserted, a specific oscillator frequency
thereby resulting; an electrical power source for said
oscillator circuit- connectable between two of the con-
tacts of said key receptacle, said two contacts: being.con- . -
nected together ‘through said shunted second - pair of
electrical contacts of said key assembly when it is in-

" serted into said key receptacle; frequency discriminating

means responsive only to signals of the specific frequency;
electrical: switching means responsive - to. the output.-of
said frequency - discriminating means, - said _electrical
switching means being thereby closed in response to oscil-
lator signals of the specific frequency; and eleciromechani-
cal latching means responsive to said electrical switch-
ing means, said latching means being suitable for securely
fastening the aforementioned door or the like in a closed
position until being actuated by said ‘electrical switching
means, ‘ : ! )

4. In a locking.circuit including locking apparatus and
a removable key assembly embodying at least one. com-
plete. electronic circuit component of a specific value,
locking apparatus which comprises; an electronic oscil-
lator circuit, the frequency of which may be detérmined
by the aforementioned specific valued circuit- component;
means for connecting the electronic.component into said
oscillator . circuit, a specific oscillator frequency .thereby
resulting; a resonant reed relay, the comtacts of which
close-only in response to signals of the specific fréquency -
from" said - oscillator; power switching means effected
through the closure of the contacts of said resonant reed
relay, said power switching means being thereby actuated
whenever signals of the specific frequency. are produced
by said oscillator; and electromechanical latching means
responsive to said power switching means, ‘said ‘latching
means being arranged to hold a door or the like in 4
closed position until being actuated by said power switch-
ing means; : : :

5. In a locking circuit including locking apparatus and
a removable-key -assembly ‘embodying at least one com-
plete electronic circuit element of a specific value and at -
least a pair of electrical contacts to which the terminals
of the circuit element are connected, locking " apparatus

-which comprises: a key receptacle comprising an elec-

trical contact assembly ‘into which the aforementioned
pair of electrical contacts of the key assembly may be
inserted, said key receptacle being mounted conveniently
near a latchable door; an electronic oscillator circuit the .
frequency of which may be determined by the value of
the aforementioned” key electronic: circuit element, - the
circuit element being connected into the oscillator circuit
upon the insertion of the key assembly - into - said ‘key
receptacle, a specific ‘oscillator frequency thereby re-
sulting; a resonant reed relay; the contacts of Which close g
only in response to signals of the specific frequency from
said oscillator; power switching means effected -through
the closure of contacts of said resonant reed relay, the
said power switching means being thereby actuated-when-
ever. signals .of the specific frequency are ‘produced by
said oscillator; and eleciromechanical latching means re~
sponsive - to. said power - switching means, said latching
mneans being so.arranged to securely hold the aforemen-
tioned door in a closed position until being actuated: by
said power switching means. g
6. In a locking circuit, the combination of a removable
key assembly embodying at:least one electronic compo-
nent-of a specific value, a first pair of electrical contacts
to which the terminals ‘of said electronic component are:
connected, and a shunted second pair of electrical con- -
tacts integral with the aforementioned key  assembly; a
key  receptacle comprising a fixed eléctrical contact as-
sembly into which said first and second pairs' of electri-
cal contacts. of said key. assembly. may be inserted, said 7
key receptacle ‘being mounted conveniently near a latch- :
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able door or the like; an electronic oscillator circuit, the
frequency of which is determined by the value of said
key electronic component, said key component being con-
nected into said oscillator circuit through said fixed elec-
trical contact assembly of said key receptacle when said
key assembly is inserted, a specific oscillator frequency
thereby resulting; an electrical power source for said oscil~
lator circuit connectable between two of the contacts of
said key receptacle, said two contacts being connected to-
gether through said shunted second pair of electrical con-
tacts of said key assembly when it is inserted into said
key receptacle; a resonamt reed relay, the contacts of
which close only in response to signals of the specific fre-
quency from said oscillator; power switching means ef-
fected through the closure of the contacts of said resonant
reed delay, said power switching means being thereby
actuated whenever signals of the specific frequency are

5
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produced by said oscillator; and electromechanical latch-
ing means responsive to said power switching means, said
latching means being suitable for securely holding the
aforementioned door or the like in a closed position until
being actuated by said power switching means.
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