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g’ Clalms.

Thls 1nvent10n relates to lockmg devmes )

An object of the- mventlen is-to.provide-a-lock
which-is electrlcally operated .and-ispick-proof.

-Another: obJect of the inventien is-to provide
& lock.which: makes use- of a-key:made of; insulat-
'ing material, and Whlch has internal- connectmg
“wires within.-the " key connected to:contact -peints
in coded . locatlens, for ., completmg ‘the proper
¢Gireuits for unlocking the device. -

A further obJect of. the. invention -is -to av01d
‘the use. of Aintricate mechamcal parts and-thus
prov1de a lock Wthh is: sunple in-design, -easy
and ‘inexpensive 4o manufacture, -and effective
in operatlon

Another object” of the mventlon 1s to prov1de
‘a ‘lock which is eélectrically operated -and -in
which, when the wrong key-is- used, or the wrong
'side of the key is used .or the mechanism.is
sHorted out, a circuit breaker wiil. -act-and :pre-
vent the lock from opening, the clrcult breaker
resuming the connection when the short .is
eliminated.

.Other and further obJects of the invention will
‘become apparent from Lhe fo]]owmg -description
of a preferred embodiment thereof, -as-illustrated
in the a,ccompanymg drawing,- and in W‘mch——

‘Figure 1 is a sectlonal elevation of my -im-
‘proved.pick-proof lock, .

Figure 2 is a. perspective vvew of 2 key su1tab1e
for use in the lock shown.in Flgure 1,

"Piglre, 3 s a. longitudtnal sectional elevatlon
of a portion of the key shown in ‘Rigure 2,-and

Figure 4 is a.plan view of the upper contach
plate shown in Fzgure 1.

Reference is ‘now - had to the. 1llustrat10ns in
‘which slmﬂar reference - charaeters -denote
similar -parts. throuvhout ‘the severa] v'ews -a
face ‘plate being indicated at-2. The face plate
2'may be any. .desired shape such as-rectangular
or curved -as seen from the. left side of the View,
and has a slot 4 therein. throth which a key
6 Is insertable, .the shank 8. of the key entering
the hole & and the handle 10.0f the ‘key remammg
outside. The face plate 2 is preferably made of
steel, while ‘the key 6 is preferably made of in-
suIa,tlng material such as.plastic.

"The face ‘plate 2 is mounted on a ‘housing 12
having ‘a front wall 14, reéar wall (6, top wall
18, ‘bottom member 20, ‘and. side members ‘not
shown. Triside ‘the ‘houising there ‘are ‘motinted
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-2 .
an upper and a lower contact guiide plate 22 and
24, parallel to-each:other‘and formed of insulat-
ing material. These guide ‘plates ‘22 ‘and 24 .afe
spaced apdart to-provide:the kKey:receiving space

4 therebetween and édch has:a: ‘plurality of guide
holes -26.and -27 ‘respectively ‘extending through
1t, there -being several-rows- of ‘holés 26 ‘and . 21

to correspond:exactly ‘with the number and ar-
rangement-of the contact points 28+-9n both side
faces 30 and 32 ‘of ‘the Key shank:8. This PFigiire

2 -shows that there are ‘four lorgitudinal rows
of -contact points on-each:face of ‘the key shank
8, with -12 points:in each row, or ‘a total:of 48
contact points. ‘And ‘similarly, upper contact
guide plate 22 and-lower contact ‘gsuide .plate 24

-each has four -réws of guide-holes 26 ang 27 re-

spectively, ‘with:¥2-holes in-eachirow. It will'ba
understood of course, that the numiber arid ar-
rangement of contact ‘points ‘on key '6 may vary,
ahd that the contact:guide plates: mustimsatch the
number and arrangernient -of ‘the ‘points on the
key.

~The space 34 between the :pargllel itpper ‘and
lower guide plates 22'and 24, forms a passageway
alignéd with slot 4, ‘through ‘which ‘the ‘shank
8 of the key 6 slides -after entering the slot 4.
‘Above the ‘upper ‘guide plate 22 'is novably dis-
posed an upper contact plate 36 formed of ‘in-
sulating material-suchas ‘plastic'orthe like, with
nietal contact :points. 38 ‘protriding downwardly
out of the under ‘surface 40 of ithie plate 36, the
contact points ‘38 ‘being preferdbly set irito the
rlate 36 during the-inolding thereof to hold them
securely ‘against -dislodgment, ‘copper being ‘a
suitable metal out -of whmh to make the :points
38, There are just as ‘many ‘Contact ‘points 33
as there are-holes 26 in the -uppsr ‘contact suide
plate 22, the points beihg soarrsrnged that @s
the contact plate-is-moved downward, each point
enters-one contact point-guide hole-26, the. con-
tact points . protruding-out into the'space 34 when
the contact point .plate -36 is-in contact with the
contact guide. plate. .

‘There is also a lower contact plate 42 of the
same size, material -and shape as upper contact
plate 36, and provided with- upwardly .protruding
metal contact points. 44 set in the.plate 42 and
extending upwards slidably through guide holes
21 .in lower contact -guide plate 24. There are
just as many contact points 44:in the lower con-
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tact plate as there are contact points in the
upper contact plate, and they all correspond in
number and arrangement to those on the key
itself.

Extending leftward into the right end of the
key passageway 34 as seen in Figure 1, is a plunger
46 having a slotted collar 48 in which are en-
gaged the ends 80 and 52 of lever arms 54 and
56 which are pivoted at 58 and 590 respectively,
the other legs 62 and 64 of the levers being
pivotally engaged at 66 and 68 respectively with
shaft members 70 and 72 secured at their inner
ends 14 and T8 to springs 78 and 29, the other
ends of the springs engaging and being securad to
upper and lower contact carrying plates 36 and
42 respectively. It is thus apparent that as the
plunger 46 is moved to the right by the insertion
of the key § into space 34, the collar 48 causes
the rocker arm levers §4 and 55 to compress the
springs 18 and 89 respectively, thus moving upper
and lower contact plates 36 and 42 toward each
other and causing their respective contact points
38 and 44 to protrude into the key passageway 34.

Plunger 46 is biased to the left by spring 82,
and carries electrically connected contact points
84, so that as the plunger 46 is pushed to the
right by the key, electrical contact is made be-
tween contact terminals 86 and 88. Terminal
86 is connected by wire 80 to one of the upper
contact points shown at 92, all the other upper
contact points being connected together and to
wire 84 which is connected to the coil 9§ of s
circuit breaker the other terminal of the coil
being connected by wire 98 to terminal 100,
Wire {02 connects from terminal 180 to the con-
tact on movable armature {94, while the station-
ary contact 106 is connected by wire 195 to ter-
minal 88. Wire 110 leads from terminal (12 to
one of the lower contacts 44 denoted by 114,
all the rest of the lower contacts 44 being con-
nected together and by wire 116 to terminal (18,
terminals {18, 100 and 112 being mounted on an
insulating block 120.

Within the key shank, as seen in Figure 3, the
upper surface contact point 93 corresponding in
position to contact 82 on the upper contact point
plate, is connected by wire {22 to lower surface
contact 115 corresponding in position to contact
114 on the lower contact plate.

A source of electric current is connected to
terminals 190 and (18, and the leads from the
magnetic or solenoid type latch indicated by coil
119 to be actuated by the lock shown in Figure 1,
are connected across terminals 8 and 112,

In operation, the key must be inseried with
the proper side up. No master keys are possible
and only the key for the particular lock will
set up the correct circuit to operate the lock
wnile simultaneously leaving the circuit breaker
closed. If there is an attempt to use the wrong
key, the wrong side of the key, or any attempt
to pick the mechanism by shorting it out, the
circuit breaker will act and prevent the lock
from opening, the circuit breaker resuming the
connection between the wires (02 and 188 when
the short is eliminated. When the key is fully
inserted, the contacts on the contact plates are
firmly pressed against the contact points on both
sides of the key, thus creating a path through
which the current may flow and so operate the
magnetic type lock (19, The terminals 38 and
88 are not connected together until the key is
all the way in. As the key is inserted, it causes
these contacts to be connected together, com-
pleting the circuit so that current flows through
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the upper contact points through the key and
lower contact points to the lock 1i9 to be
actuated. A large number of combinations is
possible by merely varying the internal connec-
tions of the key and of the upper and lower
contact plates. The device may also be used as
an automotive ignition switch, and as a device
for actuating a horn when being tampered with
by automobile thieves.

Although I have described a preferred embodi-
ment of my invention in specific terms, it is to
be understood that various changes may be made
in size, shape, materials and arrangzsment with-
out departing from the spirit and scope of my
invention as claimed.

I claim:

1. A key operated electric switch for connecting
the opposite sides of a power source to the op-
posite sides of a load circuit comprising a plu-
rality of spaced apart contacts positioned for
simultaneous engagement by a key and electrical-
ly insulated from each other, a switch circuit for
connecting the opposite sides of the power source
to the opposite sides of the load circuit and in-
cluding a gap between two selected contacts,
said contacts being electrically connectable by
a properly coded key inserted into said key
operated switch, normally closed electro-magnetic
switch means interposed in said switch circuit
in series with said gap and operated to open said
switch circuit when energized, and an energizing
circuit for said electro-magnetic switch wmeans
extending between the opposite sides of said
power source and including in series said electro-
magnetic switch means and a gap between two
separate groups of non-selected contacts, where-
by said electro-magnetic switch means will be
energized to interrupt said switch circuit if any
contact of one group is electrically interconnected
with any contact of the other group of non-
selected contacts.

2. A key operated electric switch for connecting
the opposite sides of a power source to the op-
posite sides of a load circuit comprising a plu-
rality of spaced apart contacts insulated from
each other and positioned to be simultaneously
contacted by a key, a switch circuit operative
to connect one side of the power source to cne
side of the load circuit, the other side of the
power source to one selected contact and the
other side of the load circuit to another selected
contact so that sald power source will be
operatively connected to said load circuit when
said two selected contacts are electrically inter-
connected, a key having a plurality of contact
points corresponding in relative position to the
relative position of said contacts and electricaliy
Insulated from each other, means in said key
electrically interconnecting two contact points
respectively corresponding in position to said two
selected contacts to electrically interconnect said
two selected contacts when said key is properly
positioned in the key operated switch, normally
closed switch means interposed in said switch
circuit, electro-magnetic means connected to
said normally closed switch means to open the
latter and interrupt said switch circuit when
said electro-magnetic means is energized, and
an energizing circuit for said electro-magnetic
means operative to connect one side of said
electro-magnetic means to one side of said power
source, the other side of said electro-magnetic
means to one group of non-selected contacts and

_another group of non-selected contacts to the

5

other side of said power source to energize said
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. 5
electro-magnetic - means-if -any: contact’ of said"
one:group of-non-selected ‘conbacts is-electrically’
connéected-with-any cdn‘tact'iof ‘sgid other group
of non-selected contacts:

3:-A-key~operated - electnc switeh for-connect- 5% with a selééted contact of ‘theé“other set of con-"\

ing-the-opposite ‘sides: of--a-'power source~to-tHe:
opposite-sides-of ~a~lodd circuit comprisitg =a*
plurality-of-spaced-apart contacts: insulated- from:*
each-other and-positioned-to- be- simultaneously:
contacted: by a key, a-switch~cireiit operative-to 16"
connect one'sideof the-power-source {o-ore side”

ofthe:load-circuit; the-other side of the power*

source to-one:selected contact-and: ariother ge«~

lected-contact: with-the -opposite-side-of the:load-

cireuit;a ‘nermally open; key-closable-switch-ins
terposed-in said-switch circuit, a-normslly-closed-
switch~interposed- in-said-switch-circuit in-series
with: said- ‘norrally - open~switch, electfo-mags*
netic meahs -connected-to said normally - closed-

neetione side: of the power solired’ >
theload circuit; theothet side’sr the' power source”
with-a~ seIected ‘contact “of “one’ of-'said’ sets of ‘
contacts and the”other sidé 'of thé-load: cirouit’

tacts; a no!‘mally opén ‘switely ‘interposed in sgid”®
switch circuit in-series with the &aip between said™
twoselectéd - contaets;~a “key- operated: plunger-

__extending’ from:said- normally -oper-switch" into”

said-key-receiving-recess fo-close said normally*
opened swité¢h-upon insertion of a key-into-said*
recess, 2 coded key insertable into said: recess ‘to™
close sdid-‘normally- open ‘switch -and eléctricaliy
interconnecét said two selected contacts to theres”

by~ complete said -switch " circuit ‘without - elec-~

trically- interconnecting’ any " non-selected cons
tact of.one-set-with-any non=selected contact -of"
the other set of contacts, respective mears ‘elecs"
trically~interconnecting - thé- non=selected ‘con-

switch-to-open the latter-and-interrupt said switchggztacts of- said-two sets; ‘normally- closed “electro--

circuit when-said electro-magnetic' means-is-en="
ergized,; an-energizing: circuit-for-said’ electro-’
magnetic-means-operative to' connect-one-side ‘of
said-eléctro-maghetic ‘means to one side‘of -said-

magnetic switch means-interposed-in said switch *
circuit-in-series-with said normally opened-switch *
and -the: gap-betweer-said- selécted contacts: to
1nterrupt said-switch-circuit upon energization of”

power source; the other-side-of said electro—mag- 2-vsa1d electro magnetic switch-means; and an-en=’

nétic-meansito-at-least one-of-thenon-selected
cohtacts ‘andat-least -one ‘otheér-of -the~non=se--
lected-conbacts to-the -other-side-of ‘the power-
source,* and-&-key-insertable-into:sdid -key ops-
erated switch' to -close said-normally:open switch~ 306
and: simultaneouslyselectrically interconnect-said~
two sélected contacts ‘without-electrically:inters
corinecting--any: two- noh-selected' eontacts con+
nectéd:to-said electro-magnetic-mearis-energizing
citcuit: -

4. A key-opérated-electric-swifch for-connect-
ing the~opposite sidés’ of ‘a-power-source to the~
opposite sides-of aload circuit-corhprising two
séts-of-contacts-disposed at respectively “opposite -
sides*of-a‘key receiving-space-and - each: includ=:"4y*
ing-a-plurality-of- contacts ‘electrically -insulated
from-edch-other;-aswitch circuit- operative “to~
cohheet the opposite-sides of “the-power:source
toithe-opposite-sides -of+the load-circuit -and’in= "~
cluding a~gap between-two: seléctéd-contactsy” 45
one-of-which-is‘in one -and‘the other-of -which-is~
in-the other-of-said-two sets of-contacts; said-se«-
lected-contacts being electrlcally -interconnectible
by-a properly -coded -key- inserted into ‘said-key--
receivmgspace normally closed eleetro-magnetic., v
sw1tch means mterposed in said sw1tch circuit
in"series with' tsald gap and operatlve, when ener-i'

35
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a ‘gap between rion- selected conitatts of said’ twoz».«;
sets of’ contacts whereby sald_ electro magnetm

GO

ergizing- circuit-for-said- electro-magnetic switch''
means operatlve to-connect-one side of the power
source to one side of-said-electro:magnetic switch*
means,, the other: side-of said -electro-magnetic~
' switch means to the means electrically inter=con:-
nectlng the non-selected: contacts-of one of-said"
sets of' contacts and- the-means connecting. the-
non snlected contacts of -the-other set-of con--
tacts to the other side of- the power source’to-
energlze said electro magnetic-switch means upon-:
electrlcal mterconnectlon of ~any -non-selected
contact of one set. with any-non-selected contact’
of the other set of contacts

6. A key operated electric sw1tch for electmcally &
conncctmg the opposite sides of ‘a power sourceto
the oppOSIte sides of a load circuit comprising two- -
spaced apart substantlally parallel, apertured :
plafes of electrically insulative material disposed -
at’ 1espect1vely opp051te sides ‘'of a key receiving:
space two contact carrymg plates of electrically -
insuiatwe matemal respectlvely disposed-adjacent -
the outer szdes of said apertured plates, respective -
sets of contacts. carried by said contact-carrying
plates and extendmg :through’ corresponding -
apertures -in ; the adlaf‘ent apertured plates, a. -
smtch c1rcu1t operative to conngct one side of the -
power source to one side of the Ioad circuit; the
other side of the power source with a selected -
contact of -one of 'said sets of -contacts and the .
other side of the load circuit with a seler’ted con-.
tact of “the other set of contacts, a normally -
open, switch interposed in said switch socket in -
series. with- the gap between said two selected
contacts, a key -operated plunger extending from -

“said normally open switch into said key-receiving -

recess to.close said normally opened switch upon -
1nsertzon of a key ‘into said recess, a coded key
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means, and an energizing circuit for said electro-
magnetic switch means operative to connect one
side of the power source to one side of said electro-
magnetic switch means, the other side of sald
electro-magnetic switch means to the means
electrically interconnecting the non-selected con-
tacts of one of said sets of contacts and the means
connecting the non-selected contacts of the other
set of contacts to the other side of the power
source to energize said electro-magnetic switch
means upon electrical interconnection of any
non-selected contact of one set with any non-
selected contact of the other set of contacts, and
spring means interconnected respectively hetween
said contact carrying plates and said key operated
plunger to press said contacts firmly against the
opposite sides of a key inserted into said key re-
ceiving space.

- 7. Akey operated electric switch for clectrically
connecting the opposite sides of a power source to
the opposite sides of a load circuit comprising
two spaced apart, substantially parallel, apertured
plates of electrically insulative material disposed
at respectively opposite sides of a key receiving
space, two contact carrying plates of electrically
insulative material respectively disposed adiacent
the outer sides of said apertured plates, respective
sets of contacts carried by said contact carrying
plates and extending through corresponding
apertures in the adjacent apertured plates, a
switch circuit operative to connect one side of the
power source to one side of the load circuit, the
other side of the power source with a selected
contact of one of said sets of contacts and the
other side of the load circuit with g selected con-
tact of the other set of contacts, a normally open
switch interposed in said switch circuit in series
with the gap between said two selected contacts,
a key operated plunger extending from said
normeally open switch into said key receiving
recess to close said normally opened switch upon
insertion of a key into said recess; s coded key
insertable into said recess to close said normally
open switch and electrically interconnect said two
selected contacts to thereby complete said switeh
circuit without electrically interconnecting any
non-selected contact of one set with any non-
selected contact of the other set of contacts, re-
spective means electrically interconnecting the

non-selected contacts of said two sets, normally

closed electro-magnetic switech means interposed
in said switch circuit in series with said normally
opened switch and the gap between said selected
contacts to interrupt said switch circuit upon

energization of said electro-magnetic switch ¢

means, and an energizing circuit for said electro-
magnetic switch means operative to connect one
side of the power source to one side of said electro-
magnetic switch means, the other side of said
electro-magnetic switch means to the means elec-
trically inter-connecting the non-selected con-
tacts of one of said sets of contacts and the
means connecting the non-selected contacts of
the other set of contacts to the other side of the
power source to energize said electro-magnetic
switch means upon electrical interconnection of
any non-selected contact of one set with any non-
selected contact of the other set of contacts, and
spring means interconnected respectively between
sdid contact carrying plates and said key operated
plunger to press said contacts firmly against the
opposite sides of a key inserted into said key re-
ceiving space, said key comprising a flat body of
electrically insulative material having therein two
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electrically interconnected contact points respec-
tively disposed at opposite faces of said body and
corresponding in position to the position of the
respective selected contacts.

8. A key operated electric switch comprising
a housing, a pair of plates mounted in said hous~
ing in spaced apart, substantially parallel re-
lationship to provide a key receiving space there-
between, each of said plates being formed of
electrically insulative material and having there-
in a plurality of apertures arranged in a pre-
determined pattern, a base plate secured to one
end of said housing and having therein a key
receiving hole registering with the key receiv~
ing space between said plates, two contact car-
rying plates formed of electrically insulative
material and respectively disposed adjacent the
outer sides of said first mentioned plates, a plu-
rality of contact pins secured in each of said
contact carrying plates and projecting cutward-
ly therefrom to pass through respective arner-
tures in the adjacent apertured plates to said
key receiving recess, a magnetic relay switch
mounted in said housing including an electro-
magnetic coil and a normally closed switch
opened by said coil when the latter is energized,
a group of three binding posts mounted in said
housing and electrically insulated therefrem, one
of said binding posts being connectable to one
side of a power source, a second to the other
side of the power source and to one side of a
load circuit and the third binding post being
connectable to the opposite side of the load cir-
cuit to supply energizing current to such load
circuit when the key operated switch circuit is
closed, a conductor connecting said one binding
post to one side of said relay switch coil and
to one side of said relay switch, a pair of spaced
apart, fixed switch terminals mounted in said
housing at the end of said key receiving space
opposite said base plate, a key operated plunger
projecting into such opposite end of said space
and carrying a pair of interconnecied switch
terminals engageable with said fixed terminals
to electrically interconnect the latter, spring
means resiliently urging said plunger ecarried
contacts away from said fixed contacts, a con-
ductor connecting one of the contacts carried by
one of sald contact carrying plates with one of
said fixed contacts, a conductor connecting all
of the other contacts carried by the same plate
with the remaining side of said relay coil, a con-
ductor connecting one of the contacts carried
by the other of said contact carrying plates to
said third binding post, a conductor connecting
all of the other contacts carried by said other
contact carrying plate to said second binding
post whereby interconnecting any one of said
other contacts carried by said one contact car-
rying plate with any one of said other contacts
carried by said other contact carrying plate will
energize said relay coil and open said relay switch,
and when said one contact of said one contact
carrying plate is interconnected with said one
contact of said other contact carrying plate
without interconnecting any of said other plate
carried contacts, said power source will be con-
nected with said load circuit, and a key insertable
through said hase plate key hole into the space
between said apertured plates to move said
plunger to interconnect said fixed contacts and
simultaneously connect said one contact in one
of said contact carrying plates with said one
contact in the other of said contact carrying
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plate without interconnecting any of said other
plate carried contacts, said key comprising a
flat: ‘body of electrically: insulative material, a
plurality of contact points in each face of said
body with the contact points in one face elec-

trically insulated from the contact points in the 5

other face, and means in said body electrically
interconnecting a selected contact point in one
face with a selected contact point in the other
face of said body.

JOSEPH E. TAYLOR.
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