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The present invention relates in general to per-
mutation locks, commonly referred to as com-
bination locks, and is particularly directed to a
permutation lock in which g, plurality of electrical
relays are operated sequentially to close a final
circuit which operates the bolt of the lock.

Permutation locks, commonly referred to as
combination locks, are, of course, well known.
The majority of these locks in the past have been
of the mechanical type, in which a plurality of
mechanical elements, usually referred to as tum-
blers, each having a notch or gate, must be
brought into bredetermined alignment to receive
a fence before the bolt can be withdrawn. The

security of such locks is dependent upon the fact I

that the number of orders or permutations of
the possible relative bositions of each of these
tumblers before all of the gates are brought into
Dbroper register to permit the operation of the
lock, is so large that the chances of a person not
familiar with the combination being able to align
the gates and open the lock, is so small as to
be negligible. In these brevious locks the tum-
blers are usually operated directly by a manually

controlled dial. However, devices are known in 2

which the tumblers or their mechanical equiva-
lents are operated by remote control through ap-
propriate electrical circuits.

These prior art mechanical combination locks,
however, have been found to be fairly susceptible
to being worked by skilled safe-crackers. Be-
cause of the mechanical elements involved in
such locks, a faint “click” may be detected when
one of the tumblers is rotated into proper aligned
relation to receive the fence. Therefore, by work-
ing the dial through repeated trials, as the com-
binations are comparatively few, the dial read-
ings for the aligned Dositions of the tumblers
may be worked out by detecting these mechanical
“clicks” to break the combination.

The present invention relates to a permutation
lock in which the mechanical elements which
might give rise to mechanical “clicks” or noises
suggestive of the combination have been elimi-
nated, and in which bermutations are obtainedq by
utilizing a plurality of electrical relays which
must be operated in a particular sequence in
order to energize the final bolt actuating cireuit.
Such an electrical system provides a marked im-

brovement in the security of the lock, as the 3

tumbler “clicks” above referred to are eliminated.
Additionally, electrically controlled elements are

provided to energize a remote alarm device, if

the manual actuated selector elements, such as
pushbuttons and the like, not part of the lock

(CL 340-—147)
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combination or in improper sequence, are de-
bressed. or manually actuated, and to deenergize
the entire system of relays if the proper combi-
hation of] pushbuttons are not actuated within a
Preselected time interval. An arrangement is
also provided intercoupling the sequentially ar-
ranged relays with the pushbutton banel for rap-
idly and simply selecting and changing the com-
bination. Means are also associated in the in-
stant device for operating the lock from a dis-
tance so that the safe may be in one part of a
Toom or building and the controls may be in
another part of a building or room which is con-
stantly under the surveillance of a guard or
watchman.

An object, therefore, of the bresent invention
is the provision of a novel electrical permutation
lock, which readily lends itself to separation of
the locking elements from the electrical circuits,
and which provides further security in locks for
safes and the like.

Another object of the bresent invention is the
provision of a novel electrical permutation lock
wherein the permutations for actuating the bolt
are obtained by actuating a system of electrical
devices, to eliminate mechanical noises from
which the combination might be broken.

Another object of the bresent invention is the
provision of a novel electrical permutation lock
wherein g plurality of electrical devices must be
operated in a particular sequence in order to
effect withdrawal of the bolt.

Another object of the bresent invention is the
brovision of a novel electrical permutation lock
wherein a plurality of manually operable elements
controlling a selective system of electrical de-
vices must be overated in broper sequence within
a preselected time interval to effect retraction
of the bolt,

Another object of the present Invention is the
provisicn of a novel electrical permutation lock
having a plurality of manually actuated switches,
less than the whole number of which must be
actuated in a preselected sequence to effect re-

5 traction of the bolt, and wherein actuation of

switches other than those forming the combi-
natien, or actuation of the combination-forming
switches in improper Sequence, will energize a
remote alarm.

Another object of the bresent invention is the
provision of a novel electrieal permutation lock
having time-limitation means for resetting the
system on failure to manually set up the com-
bination within a preselected time interval and
having remote alarm means energized when error
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is made in attempting to manually set up the
combination.

Other objects, advaniages and capabilities of
the present invention will become apparent {rom
the following detail description taken in con-
junction with the accompanying drawings,
wherein only a preferred embodiment is shown:

In the drawings:

Figure 1 is & perspective view llustrating the
physical assemblage of the components of the
permutation electrical lock embodying the pres-
ent invention, showing the manner in which the
components are assembled in their respective
housings;

Figure 2 is a rear elevation of the mounting
panel supporting the combination selector ter-
minal board, viewed frcm within the electrical
unit housing;

Pgure 3 is a vertical section of the combing-
tion selector grid supporting panel, taken along
the lines 3—3 of Fisure 2;

Figure 4 is an elevation of the locking block
assembly and bolb iatch mechanism, with parts
broken away to illustrate the interaction thereof;

Figure 5 is & horizgonial transverse section of
the locking block and asscciated operating means
therefor, taken along the lines 55 of Pigure 4;

Pigure § is a vertical transverse gection of the
sntercoupling hetween the locking block and sole-
noid core, taken along the lines §—0 of Figure 4;

Figure 7 is a vertical transverse section of a
safe door, taken along the lines I—1 of Figure 4,
illustrating a preferred manner of mounting the
jocking assembly housing and pushbutton hous-
ing thereon; and

Figure 8 is & gechematic circuit diagram of the
electrical circuit of the instant electrical permu-
tation lock.

Referring to the drawing, wherein correspond-
ing parts are designated by like reference char~
acters throughout the several figures, particular
reference being had to Tigure 8 showing a sche-
matic diagram of the clectrical circuit, a panel
of manually actuated switches or pushbutions,
generally indicated at 180, is provided. The num-
ber of these pushbuttons in the pushbution panel
10 will preferably exceed the number of digits
forming the lock comabination by a relatively
large number of buttons, in order to increase
the security and reduce the likelihcod of a lock-
hreaker being able to break the combination, For
purposes of these detailed descriptions, only 10 of
such pushbuttons are Nustrated, these being
numbered sucecessively i8a through i8j. A com-~
mon lead 1! counects one clement of each of
the pushbuttons i8¢ to 124, through a lead 12
to the negative side of a hattery or other suitable
source of direct current voltage, schematically
indicated at §3.

The other elements of each of these pushbutton
contacts 104 to 18§ are each connected to a grid-
like unit forming a combination selector termi-
nal board, generally indiecated at 14. This com-~
bination selector terminal voard comprises a plu-
rality of mutually parallel, vertically arranged,
elongated conductor elerpents or busses indicated
at 15¢ to 154, A plurality of mutually parallel
generally porizentally arranged elongated con~
ductors 18 to 22, inclusive, are likewise provided,
extending in a plane parailel and closely adja-
cent to the plane of the vertical busses 18a to
154, each of the horizontal conductors 16 to 22
extending across the entire series of vertical
pusses 15¢ to 155, The desired combination may

be selected by bridging the points of intersection
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of the vertical busses iBa to i5j and the hori-
zonial conductors 18 to 22, by suitable conductive
elements such as those i dicated generally ab 23,
this being operative to set up the combination
hy the selection of these various bridging points
23, as wili he more fully described hereinafter.

Actuation of the lock to release the safe door
is effected by means of & plurality of electrical
relays, which are intercoupled. in a relay sys-
tem so shat the relays must be progressively en-
ergized in a preselected sequence, the last relay
in the sequence having contact means for actuat-
ing the locking bolt. These relays are schema-
tically indicated at 24 to 29 inclusive, the first
five of which are provided with two groups of
contact elements. The contacts 28a to 28¢ form
an electrical interlock for locking the relay coil
associated therewith in circuit once the coil is
energized, and contacts 24b to 280 form a con-
ditioning ralay in the sequence system to condi-
tion the next suceseding relay coil in the sequence
to he energized.

neferring to the sequence system of relays
more specifically, the horizontal conductor {6 in
the combination selector grid 14 is coupled di-
rectly to the top of the coil of relay 24, and to
the movable econtact arm of the relay contact
group 28a. The fixed contact element 24a’ of
the relay contact element 24¢ is intercoupled by
means of a lead 36 with the fixed contacts of
each of the relay contact groups 25a, 26a, 2Ta,
28a, and is intercoupled by means of a lead 31
with, the negative side of the D. C. voltage source
12, The lower side of the relay coil 24 is inter-
coupled by means of a lead 20 with the lower
side of each of the other relay coils 25 to 29 in-
clusive, which lead is indirectly coupled to the
positive side of the D. C. potential source I3 in
o manner to be later described.

The movable arm of the other relay contact
group 28b is coupled directly to the horizontal
conductor 17 in the combination selector termi-
nal board 14, and is adapted to be drawn into
contact with contact 24b° on energization of
relay coil 24, the contact 24b" being coupled di-
rectly to the top of the next succeeding relay
coil 2% to condition relay 25 to be the next ener-
gized. Thus on energization of the relay coil 24
by depressing pushbutton {0g, it being assumed
that the vertical bus i8a coupled thereto is
pridged to the lowermost horizontal conductor
15 Ly bridging conductor 23, the contact group
94g coupled thereto will be closed, locking in the
cireuit through relay coil 24, and the movable

s arm of the contact group 243 will contact the

point 260’ te condition the second relay 25 to
be energized on depressing the button 10b. The
pushbutton 80, as illustrated in the drawing, is
intercouplied to the horizontal conductor 1 of
the combination selector grid 14, by bridging the
bus {5b thereto.

The relay 25 is likewise provided with two con-~
tact groups, the contact group 254 forming elec-
trical interlock to lock the coil 25 in current con-
ducting relation through the leads 30 and 31 to
the negative side of the D. C. voltage source 13.
The movable arm of the other contact group 250
ig coupled directly to the horizontal conductor
18 of the combination gelector grid 14, and is
adapted, on energization of the coil 25, to close
the cireuit through the contact point 25b" cou-
pled to the top of the next suceeeding relay coil
25 to condition the same to be energized on de-
pressing the selector button associated with the
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vertical bus in the selector grid 14 bridged to the
horizontal conductor {8.

Likewise, the next succeeding relay coils 26, 27
and 28, are provided with contact groups 28a,
21ag and 28a, the movable arm of which is cou-
pled to the top of its associated coil to close
the circuit through the leads 20 and 3{ to the
D, C. source 18 and lock the respective coils 286,
21 and 28 in energized condition once current
has been passed through them. Each of these
coils 28, 27 and 28 likewise have contact groups
26b, 2Tb and 28b, the movable arms of which
are coupled directly to the horizontal conductor
elements 19, 20 and 21, respectively, in the com-
‘bination selector terminal board. On closing the
contacts 26b, 216 and 28 by energization of
the preceding relay coil, the relays 27, 28 and
29, respectively, are conditioned to be energized
by depressing the pushbuttons in the pushbutton
panel 10 associated with the vertical busses
bridged to the conductors {9, 20 and 2{. To
this end, the movable arms of each of the con-
tacts 265, 2Tb and 280 are adapted, when their
associated relay coils are energized, to move into
.electrical contact with fixed contact points 265,
27b" angd 28%’, respectively, coupled to the top
to the next succeeding relay in the sequence
series.

The relay 29, the last in the series of relays
forming the relay sequence system, is provided
with but one group of contact elements, indi-
cated at 28¢, having a fixed contaci point 292’
coupled directly through leads 32 and 33 to the
‘positive side of the D. C. voltage source 13. The

movable arm of the contact group 28« is coupled 3

through a lead 34 to the coil of a sclenoid 35, the
solenoid 35 having a plunger 3% intercoupled
by means of a lug 871 with the inclined slot 28
of a movable locking block 39 forming the re-
tractable latch elements of the lock. The other
side of the solenoid coil 35 is coupled through
a lead 40 to the common lead 3¢, which in turn
is connected to the negative side of the D. C.
source I3 through lead 31, so that energizing the

relay coil 29 closes the contact group 29z and 4

‘passes current through the solenoid coil 35 to
retract the locking block 2%.

An additional relay, indicated at 4f, forming
an error alarm relay, is likewise provided, this
relay having two groups of contact elements 41a
and 415. The group of contact clements 4ig
forms an electrical interlock for the relay coil 41,
in the same manner as electrical interiock con-
tacts 24a to 28a, and to this end is provided with

a movable arm coupled to the top of the relay ;

coil 41, and a fixed contact element 4ia’ coupled
to the lead 30, and thus to the negative side of
the D. C. voltage source {3 through leads 39
and 31. The group of contact elements 415 con-
-stitutes the circuit means normally applying B
voltage to the lower common lead 38¢ for the
coils 24 to 29 inclusive, and to this end com-
prises a movable arm coupled directly to the
lead 32, and through leads 32 and 33 to the posi-
tive side of the D. C. voltage source (3. The
movable arm of the contact elements 41b is nor-
mally in closed contact relation with the fixed
contact 41b’, which contact is coupled through
lead 42 and through normally closed bimetallic
contact 43 to the cocmmon lead 38a coupled to
the lower end of each of the relay coils 24 to
29. In this manner, when no current is flowing
through the relay coil 4! and the movable arm
.of the group of contact elements 415 is in closed
conductive relation with the fixed contact 4ip’,
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B voltage is applied from the source i3 through
leads 33 and 32, movable arm of the contact
group 41b, fixed contact 41v’, leads 42 and
himetallic contact 43 to the common lead 30a at
the lower end of the relay coils 24 to 29. A
resistor 44 is disposed across the relay coil 24
parallel therewith, and in proximate heat ex-
change relation with the bimetallic contact ele-
ments 43, to open the contacts 42 when current
has flowed through the coil 24 and resistor 44
for a preselected time interval, the resistor 44
radiating heat sufficient to separate the bimetallic
contact 43. This preselected interval is normally
set at 15 seconds. Tt will be apparent, there-
fore, that due to the radiation of heat from the
resistor 44 to the bimetallic elements 43 on ener-
gizing coil 24, the entire sequence system of coils
must be energized within the preselected time
interval in order to energize the solenoid 35 and
withdraw the locking block 39, else the circuit
will be broken from the lower side of the coils
24 to 29 to the positive side of the D. C. voltage
Source i3 by opening of the bimetallic con-
tacts 43.

The top side of the relay coil 44 is coupled
through lead 45 to the uppermost herizonta] con-
ductor element 22 of the combination selector
grid 4, this element being bridged by means of
conductive elements 28 to each of the vertical
busses which are not bridged to the horizontal
ceonductors 16 to 21 and thus forming part of the
combination. It will be apparent, therefore,
that actuation of any of the pushbuttons, 129 to
187 inclusive, in the llustrated circuit, will
momentarily close the circuit through the lead
4% and relay coil 41, to energize the error alarm
relay and break the circuit between the positive
side of the voltage source {3 and fthe common
conductor 30c at the lower end of the relay coils
24 to 29, thus deenergizing each of these coils,

Energization of the error alarm relay coil 41
likewise moves the movable arm of contact group
41b into circuit closing relation with g normally
open fixed contact 4!»’’, which is directly inter~
coupled through lead 48 with an audible alarm
device or buzzer 81, which in tun- is coupled
through the leads 38 and 31 to the negative side
of the voltage source 3. Closing of the movable
arm of contact element 4ib with the contact
410"’ will close the circuit through the alarm or
buzzer 47, preferably located remote from the
safe on which the instant lock is mounted, to
produce an audible signal indicating that an
error has been made in attempting to set up the
combination on the pushbutton panel {0,

A suitable bimetallic thermal contact 48 is dis-
Dosed between the lower end of the coil 41 and
the lead 33, the bimetallic contact being disposed
adjacent a thermal resistor 49 disposed close to
the coil 4i and parallel therewith to cpen-circuit
the error alarm relay coil 41 after energization
thereof for a preselected time interval, preferably
five minutes,

An additional series of fizxed contacts 24b’* to
28b’’ are provided in normally closed relation to
the contact arms 24 to 28D, respectively, and
coupled through a common lead 50 4o the lead 45.
It will be apparent that depression of any of the
buttons {96 to 187 kefore the prior relays in se-
quence series are energized, will energize the
alarm relay 44 in the same manner a5 depression
of the buttons {8¢ to {8/ to indieate error.

Assuming that the combination is set up on the
combination selector grid 14 in the manner illus-
trated in Figure 8, that is, with the sequence sys-
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tem relay coils 24 to 28, inclusive, coupled to the
pushbuttons {0a to 107 respectively, by bridging
the vertical busses (5 connected thereto to the
horizontal conductors 16 to 21 respectively, opera-
tion of the electrical circuit actuating the locking
block solenoid 35 is substantially as follows:

On depression of the pushbutton 10«, the nega-
tive side of the D. C. potential source {3 is coupled
through the lead (2 and horizontal conductor {6,
to the top of the first relay coil 24, the bottom
side of the coil being coupled through normally
closed thermal contact 43, lead 42, fizxed contact
41b’ and movable contact arm 41b, and leads 32
and 33, to the positive side of the voltage source
3. Energizing the relay coil 24 In this manner
draws the movable arm 24¢ in the closed circuit
relation with the fixed contact 24a¢’, coupled
through the lead 31 to the negative side of the
D. C. scurce 13, to lock the relay coil 24 in. ener-
gized condition. The movable arm of the con-
tact group 24b is likewise drawn jnto circuit closed
relation with the fixed contacts 245, thus closing
the circuit between the porizontal conductor 17
on the selector terminal board 14 and the top of
the second relay coil 25. Depression of the push-
hutton @b in like manmner established the eircuit
through the horizontal conductor 7, the movable
arm 24b, and fixed contact point 24b’ to the top
of the relay coil 25, thus coupling the negative
side of the D. C. source 13 to the top of the relay
coil 25. Since the lower end of the relay coil 25
is coupled through conductor 30¢, normally closed
thermal contacts 43, lead 42, fixed contact 410’
and movable contact arm 410, and leads 32 and
33, to the positive side of D. C. source 13, a closed
current path is thereby established through relay
coil 25, thus energizing this coil, locking the same
in energized condition by closing the contact group
25a, and conditioning the next relay coil 26 to be
energized by closing the circuit between movable
contact arm 25b and fixed contact point 250’. In
jike manner depression of push-buttons i8¢ and
10d in proper succession energizes the relay coils
26, 27 and 28, locking the same in energized con-

dition by closing the group of contacts 28a, 27¢ and

28a, and conditioning the next successive coils to
be energized by coupling the top of the same to
the next successive pushbuttons in the series.
Energizing of the last pushbutton {87 in the com-
bination, applies B— to the top of the relay coil 28,
energizing the same and closing the contacts 2%a
and 298¢’ to energize the solenoid 3§, and with-
draw the locking block 38 from locking position.
1f the entire combination of pushbuttons (8¢ to
i6f inclusive are not depressed in the proper se-
quence and within the preselected time interval
required for the thermal contacts 43 to open due
to heat evolved from current flow in the resistor
44, the entire system will be reset, as the circuit
between the lower ends of the relay coils 24 to 29
inclusive and the positive side of the voltage
source 13 are opened by the thermal contacts 43.

Depression of one of the pushbuttons {2 in im-
proper sequence will energize the error relay coil
41, to energize the remote alarm 41. For example,
sssuming that the pushbutton 18a has already
Leen depressed and the operator erroneously de-
presses the button 18c next, the movable contact
26b will be in its normally circuit closing relation
with the fixed contact point 250", which is con~
nected through the lead 50 and lead 45 to the top
of the error alarm relay coil 4f, the coil 25 not
having been previously energized, so that the
energizing circuit will be established through the
coil 41 to move the contact arm 4ib and energize
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the remote alarm 41. In like manner, depression
of any of the pushbuttons 10g to 10 inclusive,
bridged to the uppermost horizontal conductor 22,
will establish the circuit through the alarm relay
coil 41 to energize the alarm 47. After the error
alarm relay coil 41 has been energized, it Is
1ocked in by the interlock contacts 4ia, dia’, to
continuously energize the remote alarm 471 until
the himetallic contacts 48 are opened from heat
evolved due to conduction of current through the
resistor 48 for the preselected time interval.

The circuit components above described, and
the meechanical locking elements, readily adapt
themselves to a physical assembplage having the
imoroved security characteristics aforementioned.
The electrieal components are ideally suited to be
arranged into separate units for the pushbutton
panel 18, the selector terminal board 14 and as-
sociated relays, and the remote alarm unit.
These are preferably arranged as illustrated in
Wgure 1, showing an exploded view of the assem-
1ly, and Figure 7, showing the units mounted on
a safe door.

The pushbutton panel 10 is disposed in a push-
hutton housing 80, arranged on the front of a safe
door, indicated at 61 in wigure 7, or the push-~
mytton housing 60 may be disposed at a position
remote from the safe if desired. The housing 60
is preferably provided with a pivoted cover 82
covering the panel mounting the buttons 10a to
10, and a suitable lock 63 may be provided on the
cover 82 to maintain the housing cover 62 locked
and further discourage unauthorized access to the
pushbuttons.

This pushbutton housing 68 is interconnected
with a holt actuator assembly housing 65 by
means of a multi-conduit lead 66 and a multi-
tap plug 67 adapted to be connected to a suit-
able multi-tap socket, not shown, on top of the
actuator assembly housing 85. The actuator as-
sembly housing is adapted to be mounted on the
safe door 6§ on the inwardly disposed surface
thereof, to prevent access to the housing 65, and
houses all of the relays 24 to 29 and 41, the bi-
metallic time delay contact elements 43 and 48,
and the bolt actuating solenoid 38.

The actuator assembly housing §5 is provided
with a unigue arrangement for changing the
combination of the electrical lock, that is, chang-
ing the interrelation hetween the sequence se-
ries of relays 24 to 29, and the pushbuttons {0a
to 137. 'This means comprises & rectangular in-
sulating panel 63, forming a cover panel for the
actuator assembly housing 65. The panel 68 is
preferably formed of a suitable insulating plas-
tic, and carries on the inwardly disposed face
thereof the vertical busses or conductors 15a to
{5/ of the combination selector terminal board
4. These vertical busses 15a to 157 are secured
at their upper and lower ends to the insulating
panel 88 by means of suitable rivets 69, the low~-
ermost series of rivets 69 forming terminals to
which the leads intercoupling the vertical busses
{5¢ to 154 to the pushbuttons i0a to 105 are sol-
dered or otherwise secured. The busses i5a to
15 are each provided with a series of spaced
threaded openings {5’, in registry with corre-
sponding openings 68’ in the insulating panel
68. These are arranged in transverse horizon-
tal rows, in alignment with a plurality of hori-
zontal conductors or busses 18 to 22 likewise se-
cured at their ends to the insulating panel 68 by
cuitable rivets, and disposed on the opposite face
of the panel 68 from the busses {5¢ to 154.

The horizontal conductors are coupled to the
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various relays 24 to 29 and 41, and are each
provided with rows of threaded apertures 19 in
registry with the apertures 68’ and (5’ in the
banel 68 and busses (5¢ to 157.

The combination desired can, therefore, be set
up on the selector terminal board by bridging
‘the horizontal busses {6 to 22 to the vertical
busses i5a to | 5/ through the apertures 68’ in
the panel 68, by means of threaded screws con-
stituting the bridging elements 23. It will be
apparent that the combination may be changed
around to any desired Sequence relationship be-
tween the relays and the pushbutton panel (0
by withdrawing the serews 23 from the threaded
openings in the horizontal and vertical busses,
and changing their relative positions to bridge
different groups of busses. i D

The locking block actuating solenoid 3§ is
mounted in the upper right hand corner of the
housing 65, as llustrated in Figure 4, and is in-
terconnected to the locking block 38 by means
of a lug 37 formed in the armature 36 of the
solenoid 35 and extending through an inclined
slot 38 in the block 38. As more clearly illus-
trated in Figures 5 and 6, the solenoid arm 36
is provided with g bifurcated portion at the low-
er end thereof forming arms 3§’ adapted to em-~
brace the locking block 39 along opposite sides
thereof. A guide block Ti is mounted on the
rear of the housing 65, and is provided with a
vertically extending concave recess, indicated at
12, to accommodate and aid in defining the move-
ment of the solenoid armature 36, and is pro-
vided with apertured forwardly extending flange
bortions 13, 73/, forming a horizontal guide track
for the locking block 39. Suitable aperture 74
is formed in the side wall of the housing 65 to
permit the locking block 39 to project therefrom.

Cooperating with the locking block is a latch
plate 15 mounted on the door 61, on a shaft 16
extending from ga manual latch lever 771. The
latch plate 75 is provided with a projection 15’
to which a bolt 18 is pivotally intercoupled, the
bolt riding in a suitable recess provided in the
door 61 to guide its movement. The holt 18
projects from the edge of the door 61 to lock
the same when the latch plate 75 is in further~
most counter-clockwise bosition as viewed in
Figure 4. The latch plate 75 is provided with a

brojection 78 formed with a perpendicular flange .

80 at the end thereor adapted to overlie the side
of the housing 65 from which the locking block
39 projects, the

adapted to receive the end of the locking block
33 and prevent rotation of the latch lever 71 to
withdraw the bolt 78 from locking position when
the solenoid 35 is deenergized. A suitable curved
flange portion 81’ ig brovided on the flange 89
adapted to abut the outer end of the locking
block 39 when the same has been withdrawn to
allow the latch plate 75 to be rotated in a clock~
wise direction as Nustrated in Figure 4, This
flange portion 81’ ig adapted to maintain the
locking block 39 forced into inwardmost posi-
tion in the housing 65 to brevent locking the
lateh plate 15 and bolt 18 when the lock has been
released and the safe door open.

From the ahove description it will be apparent
that a novel electrical permutation lock assem-
bly has been devised, which eliminates all me-
chanical noises which might facilitate a safe-
cracker breaking the combination of the lock,
which is ideally suited to separation of the lock
actuating components and the manual pushbut-
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the lock, which is provided
with time delay means for limiting the time in-
terval during which One can operate the push-
buttons in broper sequence to effect unlocking
of the lock, and which is provided with remote
alarm means which will be energized it push-
buttons not a part of the combination are actu~
ated, or pushbuttons g bart of the combination
are actuated in improper Sequence, to indicate
that an error has been made in attempting to
set up the combination.

While but one particular embodiment of the
invention has been specifically shown and de-
scribed, it is distinetly understood that the in-
vention is not limited thereto, but that various
modifications may be made without departing
from the spirit and scope thereof, and it is de-
sired, therefore, that only such limitations shall
as are imposed by the prior
art and are set forth in the appended claims.

What is claimed is:

1l.Ina combination-operated electrical lock of
the type having a number of manual switches
greater than the digits in the combination and

5 a series of relays corresponding to the number

of said digits to be energized by said manual
switches together with alarm means to be ener-
gized on actuation of any of said manual switches
decoupled from said series of relays, g combi-
nation selector adapted to be electrically inter-
Dosed between said relays and said switches for
establishing the combination of said lock com-
prising a rectangular grid terminal board having
two sets of parallel elongated conductive bars

A5 arranged in spaced parallel planes closely adja-

cent each other with the axis of one set overly-

Ing and disposed ag right angles to the axis of

ing to and adapted to bhe electrically coupled
directly with one of said manual switches, the
bars of said other set corresponding to and

adapted to be electrically coupled individually

Ssame when any
with are actuated.

2. In a combination operated electrical lock of
the type having a numper of manual switches
greater than the digits of the combination coy-

blled to one terminal of & current source and a

series of relays correspending to the number of
said digits coupled to the other terming] of said
current source together with alarm means cou~

5 blied to said other terminal, g combination se-

lector to be interposed in series cireuit relation
between said relays and said switches for estap-
lishing the combination of said lock comprising
a first series of rigid parallel conductive strips

series of rigid barallel conductive strips corre-
sponding to and adapted to be independently
coupled with said relays, said two series of strips
lying in spaced parallel planes closely adjacent
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each other with the axes of the strips of said sec~
ond series being disposed at right angles to the
axes of the strips of said first series and each of
the strips of said second series underlying all of
the strips of said first series, each of the strips of
each series having aligned apertures at their
points of crossing with other strips, conductive
bridging members to be removably inserted
through the aligned strip apertures at selected

points of crossing to electrically bridge strips of

each series and establish the combination of the
lock, an additional elongated conductive strip
underlying each of the strips of said first series
and adapted to be electrically coupled with said

alarm means, said additional strip and said strips 1

of said first series having aligned apertures at
their respective points of crossing, and conduc-
tive bridging members to be inserted through
the alighed apertures of said additional strip
and each of the strips of said first series uncou-
pled with the strips of said second series.
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