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This invention relates to what might be termed an
electric lock, that is, a circuit-closing switch which will
close an electric circuit only when the proper circuit-
closing key is inserted in the lock. It is more particu-
larly intended for use as an ignition lock for automotive
vehicles, but will be found useful wherever it is de-
sired to prevent unauthorized circuit closing.

The principal object of the invention is to provide a
relatively simple, economical, and highly efficient key-
operated circuit-closing switch which can be preset or
preconnected so that it will close a circuit only when a
proper circuit-closing key is inserted, and to so construct
the locks that each Jock of a plurality of similar locks
can be preset or preconnected so that each lock will re-
quire its- own - individual key for actuation, and so that
the key of one lock will not actuate another lock.

Another object is to provide an electric lock in which
the actuating combination can be quickly and easily
changed at any time should it be desired to render a
formerly proper key useless, and to so construct the lock
that a signal device or circuit breaker will be actuated
should an atiempt be made to actuate the lock without
the proper key.

A further object is to incorporate in an automotive ig-
nition lock means for actuating the engine-starting mo-
tor and magnetic means for retaining the key in place.

Other objects and advantages reside in the detail con-
struction of the invention, which is designed for simplici-

ty, economy, and efficiency. These will become more -

apparent from the following description.

In the following detailed description of the invention,
reference is had to “the accompanying drawing which
forms a part hereof. Like numerals refer to like parts
in all views of the drawing and throughout the descrip-
tion.

In the drawing: .

Fig. 1 is a side view of the improved electric lock il-
lustrating it in place in a conventional instrument panel;

Fig. 2 is a front face view of the improved lock;

Fig. 3 is a side view of a key designed to actuate the
lock;

Fig. 4 is an end view of the key of Fig. 3;

Fig. 5 is an enlarged longitudinal section through the
improved lock with the key partially in position therein;
and

Fig. 6 is a circuit diagram illustrating the improved
lock ‘in circuit with the circuits of an automotive ve-
hicle.

Briefly, the improved lock provides a plurality of con-
tacts, only predetermined ones of which close 2 desired
circuit. The correct key will electrically connect the
proper contacts, an incorrect key will not make the prop-
er connection. The correct contacts are chosen and pre-
connected in advance to correspond to a certain key. The
lock can be arranged so that if incorrect contacts are
contacted, a circuit breaker or signal device will be ac-
tuated to give a warning,
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The improved electric lock comprises a cylindrical lock
barrel 10 having an internal insulating core 11 contain-
ing -a plurality of spaced-apart, parallel, longitudinally
extending. electrical conductors 12 embedded therein.
The forward extremities of the conductors 12 are ex-
posed flush with the front of the core 11 and extend
rearwardly from the core to provide terminals to which
circuit wires may be soldered or otherwise connected.

The forward extremity of the barrel 10 is provided
with a stop flange 13 which can be clamped against the
face of an instrument panel, such as indicated at 14, by
means of a clamp nut 15 threaded on the exterior of
the barrel. The insulating core 11 is inset from the for-
ward extremity of the barrel to provide a key-receiving
socket 16, and the inner surface of the barrel at the for-
ward extremity is beveled, as shown at 17, to guide a
key into the key-receiving socket 16. An annular per-
manent magnet 18 is fixedly attached to and surrounds
the stop fange 13.

The key comprises a key block 19- of electrical-insulat-
ing material, such as plastic, having a projecting circu-
lar boss 20 adapted to slide into the key socket 6 of
the lock. - The boss is provided with projecting keys 2%
extending longitudinally of its outer surface and adapt-
ed to enter registering key grooves 22 in the wall of the
key socket 16 so that only the correct key can be in-
serted in the socket. :

A steel sleeve 23, corresponding in diameter to the
ring magnet 18, surrounds the key block 19. The slesve
23 extends rearwardly from the key block and terminates
in an inwardly extending terminal flange 24 which re-
tains a circular key base 25 in place in spaced relation
to the rear face of the block 19. A key tab 26 is formed
on the key base 24 and extends rearwardly therefrom
through the sleeve 23.

The key base 25 is provided with an annular guide
flange 45 which slides in a circular guide ‘groove in the
key block to guide the inward and outward movement
of the key base 25.

A compression spring 27 fits into and extends from
a metallic' spring cup 28 slidably mounted in the key
block 19 and surrounds a tubular, cup-like, metallic
spring guide 29 on the key base 25 so as to constantly
urge the key base outwardly from the key block and-si-
multanecusly urge the spring cup. inwardly into the key
block.

A centrally positioned starter stud 30 is soldered or
otherwise affixed in electrical contact with the bottom
of the spring guide 29. The starter stud extends slidably
through the key block 19 to the forward face thereof and
normally terminates substantially flush with the latter.

Two contact pins 31 are soldered or otherwise olec-
trically mourted on the bottom of the spring cup 28 and
extend through the key block and project from the rear
face thereof. The contact pins 31 are accurately posi-
tioned relative to the conductors 12 and to the projecting
keys 21 so that when the key is in position they will align
with a certain predetermined two of the conductors i2.
The starter stud 30 is also accurately positioned to align
with one of the conductors 12. As illustrated, the stud
30 aligns with the central conductor i2.

When installed in an. automotive vehicle, all of the
conductors 12 which do not align with the pins 31 and
the stud 30 are grounded by means of a ground conductor
32. A signal device of an audible or visual nature may
be connected in series with the ground conductor 32,
as shown at 33 in Fig. 6.

One of the conductors which is in alignment with one
of the pins 31, such as indicated at “A” in Fig. 6, is-con-
nected by means of an ignition conductor 46 with the live
side of the ignition system, which is diagrammatically
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indicated at 34. The other side of the ignition system
is grounded, as indicated at 35.

The conductor 12 which aligns with the other pin 3%,
indicated at B in Fig. 6, is connected by means of a
battery conducicr 36 with one side of the automotive
battery, indicated at 37. The cther side of the battery is
grounded, as indicated at 38.

The central conductor 12 which aligns with the starter
stud 38, indicated at C in Fig. 6, is connected by means
of a starter conductor 39 with the auto starter sclenoid
4% of the vehicle. The other side of the solenoid
is grounded, as shown at 41, The solenoid, when ener-
gized, serves to close a ground circuit 42 to the engine
starter motor 43. The other side of ‘the starter motor
circuit is connected to the battery 37, as shown at ¢

Tet us assume that the operator has the cor key
and that the circular boss 28 of the key is inserted in
the beveled socket 47 of the lock. The key is rotated
until the projs 5 21 thereof enter the key grooves

2 in the wall of the key socket 16. The key is now
forced forwardly until the sieeve 23 is magnetically at-
tached to the ring magnet 18, As the key moves foi-
wardly, the forward extremities of the contact pins 31
will close circuits with the preselected conductors 12,
and as the key moves further forward, the key block 1%
will slide forward on the pins 3L and about the spring
cup 28, compressing the spring 47 so that the contacts are
resiliently maintained while the sleeve 23 is in magnetic
engagement with the magnet 18,

The circuit to the ignition system is now closed by the
bridging effect of the pins 31 and the metal spring cup
28. :

The operator now pushes the key tab 26 forwardly,
causing the starter stud 38 to be projected forwardly into
elecirical contact with the conductor “C” to close a cir-
cuit to the starter solencid 48 fro
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m the cenductor “B,”
the spring cup 28, the spring 27, the spring. guide 29,
and the starter stud 38 so as to start the engine.

Should an unauthorized person attempt to bridge the
contacts to close the ignition circuit, the atiempts will
result in bridging the conductcr B to cne of the many
grounded contacts so as to ground the system and op-
crate the warning signal 33. If preferred, the warning
signal may be omitted and the ground wire 32 connected
directly to the ground so that tampering will result in
a blown fuse or circuit breaker.

There may be any number and arrangement of the
conductors so that a multitude of differing combinations
of the two active conductors may be made. As illustrated,
there are 62 of the conductors, one of which is in the
starter circuit, leaving 61 conductors. Since any two
of the 61 conductors may be selected as the key circuit,
1730 different arrangements of the two contact pins 3%
are possible, with the 1730 keys all having the same ar-
rangement of projecting keys 21 and key grooves 22.

While a specific form of the improvement has been
described and illustrated herein, it is to be understood
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that the same may be varied, within the scope of the
appended claims, without departing from the spirit of
the invention.

Having thus described the invention, what is claimed
and desired secured by Letters Pateat is:

1. A key-operated circuit-closing switch comprising a
lock barrel, a cylindrical imsulating core disposed with-
in said barrel and having cne end thereof disposed in-
wardly of the corresponding end of said barrel providing
a key block-receiving socket, said end of said cere hav-
ing o plurality of electrical contacts lying in a common
plane, an electric circuit including two of sald contacts,
and a key including an insulated block mevable in said
socket axially of said core, cocperating guide means on
said barrel and said block for confining the latter to axial
movement in said socket, and conductcr means carried
by seid block and adepted to bridge said tweo contacis
upon the axial movement of the block within said socket.

2. The structure accerding to claim 1, together with a
ey base cutwardly of said block and engaged therewith
for axial movement, and spring means disposed between
said block and said key base normally holding the latter
in retracted position relative to the block.

3. The structure according to claim 2, wherein said
barrel is provided with an anpular permanent magnet, a
magnet attractzble metallic sleeve surrounding said bleck,
said key bas¢ having a circular flange, and said sleeve
having an inwardly directed flange engaged with sald
aforementioned flange for imiting the outward mov:
of said key base under the action of said spring means.

4. The structure according to claim 3, wherein a key
tab projects outwardly from the circular flange.

5. The structure according to claim 2, wherein said
key block and said key base have a dovetail slidable con-
nection.

6. The siructure according to claim 2, together with a
metallic cup dispesed within said block, a spring guice
disposed within said base and being provided with a
starter stud movable through an aperture in said block
and being adapted to engage a starter circuit-controlling
contact on said end of said core.
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