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: 1

My invention relates to a locking. system. It
has to do, more particularly, with a locking sys-
tem which is especially adaptable to the doors of
an automobile, although it is not limited thereto.

- One of the objects of my invention is to pro-
vide a thoroughly reliable and positive system
for locking a plurality of doors from a central
point.

Another object of my invention is to provide
such a system which may be applied to the doors
of an automobile in such a manner that the sys-
tem is under the sole control of the driver of the
automobile at all times.

Another object of my invention is to provide a
locking system of the type indicated which may
be set by the driver when the driver and passen-
gers are inside to lock all of the doors, as a safety
measure, it being impossible for anyone inside
the car to unlock any of the doors, except from
a central control point adjacent the driver’s posi-
tion, and it being impossible for anyone outside
the car to open the doors.

Another object of my invention is fo provide
such a door locking system which may be set by
the driver before leaving the car so that all the
doors will be locked automatically upon slamming
the doors.

Another object of my invention is to provide a
locking system of such a nature that the bolt of
the door lock cannot be locked in locking position
unless the door is closed, thereby, eliminating
danger of damage to the lock mechanism which
would ocecur if the bolt was locked and the door
was slammed.

Another object of my invention is to provide
siich a door locking system which is electro-mag-
netically operated and is particularly applicable
to an automobile, which is provided with means
whereby at least one of the doors may be me-
chanically opened in case of failure of the elec-
trical system of the automobile.

Another object of my invention is to provide
an electrically operated door locking system
which will require current only momentarily dur-
ing the locking and unlocking operations and,
therefore, will consume only a minimum amount
of current. .
 Another object of my invention is to provide
such a locking system which includes means for
signalling to the driver each time the locking
mechanism functions properly to lock or unlock
all the doors and signalling means, which after
initially being turned on, will function constantly
to indicate to the driverat a glance whether or not
the- doors-are in locked or unlocked condition.

(CL 70—264)
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Various other objects will be apparent herein-
after. : S

In its preferred form, the locking system which
1 have devised comprises an electro-magnetic unit
which is associated with.each door to be locked,
for example, the doors of an automobile. One of
these units may be applied to each of the passen-
ger doors and, if desired, to the baggage com-
partment door and to the hood. Each of the elec-
tro-magnetic units comprises a pair of solenoids
which control a single soft iron bar that serves
as a shear pin, which can be moved into locking
position relative to the main lock bolt of the door
to prevent such bolt being withdrawn from the
door cateh or into unlocking position to permit
withdrawal of the bolt from the catch.  One of
the solenoids moves the bar to locking position
while the other solenoid moves it to unlocking
position. The locking solenoids are connected in
a, locking circuit and the unlocking solenoids are
connected in an unlocking circuit, both of which
are controlled by a master control switch located
at o central contro! point readily accessible to the
driver. This switch is preferably associated with
the ignition switch of ‘the car. Associated with
the locking and unlocking circuits is a signalling
circuit which signals, by causing a pilot light to
flash, whenever the locking or unlocking solenoids
are energized and the bolt locking pins move
properly into locking or unlocking positions. The
system also includes an indicating circuit which
is connected to all of the electro-magnetic units.
This indicating circuit' includes a switch which
is associated with the master switch and a pilot
light which will remain on constantly, after the
switch of the indicating circuit is turned on, as
long as the master switch is turned on and the
locking system is functioning properly to main-
tain all of the doors locked. :

In addition to the master switch associated
with the ignition key, I provide a key-operated
switch on the exterior at each side of the car for
actuating the unlocking circuit from the outside
of the car. Either of these outside switches may

s be employed for gaining access to the car. Also,

I provide key-operated means on at least one of
the units whereby it is possible to mechanically
withdraw the shear pin from the locking Rolt in
case the electric system of the car fails.

The foregoing ahd other. objects and advan-
tages of the present invention will appear from
the following: description .and appended claims
when considered in connection ‘with the accom-
panying drawings forming a part of the specifica~
tion wherein like reference ‘characters designate
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corresponding parts in the several views and
wherein:

Figure 1 is a plan view of one of the electro-
magnetic units of my locking system.

Figure 2 is a side elevational view of the unit
taken from the position indicated by line 2—2 of
Figure 1.

Figure 3 is a vertical sectional view taken sub-
stantially along line 3—3 of Figure 2,

Figure 4 is a perspective view, partly broken
away, of one of the units;

Figure 5 is a detail, in section, illustrating an
electric grounding contact which is provided in
the bolt.

Figure 6 is a similar view, but showing the
grounding contact in g different bosition.

Figure 7 is a diagram showing the circuit of
the system.

Figure 8 is a view of the face of the master con-
trol switch of the system:.

Figure 9 is a view of the interior of a car illus-
trating diagrammatically how the system is ap-
plied thereto.

Figure 10 is a perspective view of the unlack-
Ing switch operated from the exterior of the car.

Figure 11 is g plan view of the unlocking switch.

With reference to the drawings, in Figures 1 to
4, I have illustrated the eleefro-magnetic unit of
Iy door locking system. One of these units will
be asseciated with each door it is desired fo eon-
trol.

The bolt 1 of the door leck is mounted for re-
ciprocation in the usual manner -on the hinged
door 2 and is controlled {n- the -usual way by
handles connected to :the lever mechanism 3.
When the door is closed, the projecting end of the
bolt 1 engages a keeper or cateh 4 of the usual
type which is attached 1o the -door jamb 5, as
shown best in Figures 5 and 6,

I provide the boit 4 with.a vertical bore § which
is adapted ‘to receive @ . vertically reciprocable
shear pin 1 to lock the bolt 4 in position, when
desired, after the bolt engages the catch 4. ‘This
shear pin T provides the soft iron bar fora pair of
Superimposed solenoids 8 :and 9 which are posi-
tioned directly above the boit 1, as.shown best in
Figures-2-and 3. As will be apparent hereinafter,
the solenoid 8 serves-as the locking solenoid, while
the solenoid 9 serves.as the unlocking solenoid.
The solenoids are attached by suitable brackets
to a vertically disposed part 19 of the door struc-
ture. In its lower or loeking pesition, the pin 7
will extend downwardly throngh the bore 6 and
lock the bolt | in locking position. In its upper
or unlocking position, the Jower end of the shear
gin 1 will be withdrawn upwardly from the hore

In order to aid the solencids in accurately lo-
cating the shear pin in either Jocking or unlock~
ing positions and in arder to hold it in either .of
such positions, a spring operated plunger 14 is
brovided, as.shown best in Figures 2 and 4. This
plunger {1 is mounted for horizontal sliding
movement- by means of g pair of supporting pins
{2 which are carried by the door and which ex-
tend into a slot 13 formed in plunger {1.' A leaf
spring {4, anchored to the door by member 15,
has its opposite end attached to the inner end of
plunger {i. This spring normally tends to foree
the plunger I outwardly. The plunger carries
on its outer end a small grooved roller 16. ‘This
roller is always held in embracing engagement
with the side of the shear pin 7 by means of the
spring i4. The plunger extends between the two
solenoids 8 and 9, as shown best in Figure 2. The
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pin 7 is reduced in diameter to form a locating
recess 11, for cooperating with roller 16, and this
recess will be located between the two solenoids
when the shear pin 7T is in locking position. At g
point spaced a substantial distance below the re-
cess 17 is a similar recess 18 formed by reduc-
ing the diameter of the pin 7. ‘When the shear
pin T is in its uppermost or unlocking ‘position,
the roller 16 will engage this recess 18 and main-
tain the pin in such position.

In order to provide means for moving the pin 1
to unlocking position in case of power failure, I
brovide means for mechanically lifting the pin to
withdraw it from the bolt I. This means com-
prises a cord or wire 18 which is connected to
the upper end of the pin 1. The upper end of
this cord 19 is wound around and anchored to a
rotatable pin 20 which is suitably mounted for
rotation on the door. The pin may be rotated
from the outside by means of a key inserted into
the loek 21 in which the pin is mounted.  ‘This
lock 24 is preferably of such a type that after the
pin has been rotated to lift the .shear pin 7T so
that the door may be opened, the key must be
rotated reversely to its original position before
permitting removal of the key. Subsequently,
movement of the pin T between Jocking ‘and un-
locking positions will not be interfered with -by
the cord 19.

In its lower position, the lower end of pin 1 en-
gages the upper end of a pin Te, formed of in-
sulating material, which is suitably mounted for
vertical sliding movement on a bracket 22 sup-
ported by the door directly below bolt 4. This
bracket 22 carries an insulating block 23 from
which projects leaf springs 24 and 25. The lower
end of pin 1a engages the upper spring 24 and
insulating spacer 26 is provided between the
spring contacts 24 and 25. The Bpring contacts
24 and 25 are adapted to cooperate with con-
tacts 27 and 28, respectively, which are supported
by an insulating block 29 that is carried on the
bracket 22, When pin 7 is in its lowermost posi-
tion, it forces the spring contaets 24 and 25 down-
wardly through the medium of pin 1g. This
causes contact 24 to break away from contact 21
and causes contact 25 to engage contact 28.
When the pin 71 is moved upwardly, contact 25
will break away from contact 28 and contact 24
will engage contact 21.

When the pin 7 45 in itg uppermost . position,
it engages an insulating pin b, shown in Fig-
ures 2, 3 and 4, that depends from a2 spring
contact member 30. This member 20 is carried
by an insulating block 31 ‘whieh is supported on
2 bracket 32. The contact 80 cooperates with
a contaet 33 which is carried by an-insulating
block 34 which.is alse attached to the bracket
32. Normally spring contact 38 45 in contact
with centact 33. However, when pin ‘T moves
upwardly and engages pin b, the spring -ocon-
tact 30 is forced upwardly away from the con-
tact 33. )

‘The bolt {, .as shown in Figures 5 and 6, has
a -socket 35 formed within its outer end. An
insulating sleeve 36 is disposed ‘within this socket
and a pin 37 is reciprocably mounted in the
sleeve. The outer end of the pin 3T ecarries an
annular insulating member 38 whieh “has a re-
cess ‘within' its outer end in whieh g contact 89
is disposed, this contaet being connected electri-
cally to pin 37. A compression spring 48 is dis-
posed within the outer end of socket 3% and en-
gages member 38 to normally force this member
and the pin 37 outwardly. A stop shoulder 44
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is provided, for' limited outward movement . of
member 38, at the inner end of & throat 42
which communicates with socket 35. A flexi-
ble pin or contact member 43 is adapted to en~
ter through the throat 42 and to contact con-
tact 38. This member 43 is carried by the door
jamb behind the catch 4. As will later appear,
contacts 39 and 43 function as grounding con-
tacts. As shown in Figure 6, until the door
reaches closed position with the bolt { behind
catch 4, the contacts 43 and 39 will be separated.
However, as illustrated in Figure 5, as soon:as
the bolt passes the catch and moves behind it,
the contact pin 43 enters the throat 42 and en-
gages contact 38, moving member 38 inwardly
slightly. " Since contact 43 is slightly flexible and
contact 38 is movably mounted, positive contact
with these members will be insured each time
the door is closed.

Associated with the electro-magnetic unit is.
an unlocking switch 44. This switch is prefer-
ably made a part of a lock 2la (Figure 1) simi-
lar to the lock 21 and must be rotated by means
of & key which is inserted from the exterior of
the door. The lock 2ie is also preferably of
such a type that it must be returned to its origi-
nal position hefore permitting removal of the
key. The switch 44 includes an upper plate 45
and a lower plate 46 which are relatively rotat-
able. The upper plate 45 carries on its upper
surface a conducting strip 45¢ and on its lower
surface a pair of conducting strips 45b and 45c.
The strip 85¢ is disposed almost at right angles
to the strips 45b and 45¢. Strip 45¢ is connect-
ed to the contact points 45d provided at its ends,
while strip 45b is connected to the points 45e
at its ends and strip 45¢ is connected to the
points 487 at its ends. The upper surface of
lower plate 48 carries a pair of spaced contact
points 46a and a pair of poinfs 46b. Normally
the switch 44 is in inoperative position, as shown
in PFigure 7, with contact points 45e engaging
points 46a and points 45f engaging points 48b.
Points 45d, at the end of strip 45a, will be out of
engagement with all the other points. When
it is desired to operate the unlocking solenoids
®, the circuit may Dbe crossed by rotating the
switch 90° only from the position shown in Fig-
ure 11. This causes points 45d to engage one
of the points 46a and one of the points 46D.
This will actuate the unlocking solenoids, as will
later appear. Switch 84 is then returned to its
original position by a reverse turn of the key
through 20°. .

In Figure 8, I illustrate a dial which will be
located at the central control point, for exam-
ple, in association with the ignition.lock 48 of
the car. The dial 49 is provided with proper
indications to show when the master control
switeh 58 is in locked, unlocked or-off positions
and when the indicating circuit switch 51 is.off
or on. The switch 50 is in the form of a ring
which closely surrounds ¢he ignition swibch 48,
Although no electrical connection is made be-
tween the ignition system and the locking elec~
trical system, the juxtaposition of the ignition
key (also door unlocking key) with thedoor
locking switch and the necessary procedure in
locking the doors before exit is made from the
car, greatly reduces the possibility of locking
the keys within the car, as will be more clearly
apparent hereinafter. The switch 31 is also in
the form of a ring which closely surrounds ring
50 and is independently Trotatable, . The dial 49

also carries a green pilot light G and a red pilot
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light R. :As.shown in Figure 9, the master con-
trol ;switch will be located adjacent the driver
and. each of the doors of the car will be pro-
vided with one of the electro-magnetic units.
The locking mechanism 21 and associated pin
Hfting :cord 18 need be provided on only one of
the units. .One of the switches 44, for unlock-
ing the door from the outside, is preferably pro-
vided at each side of the car. Although I illus-

. trate.a system for a two door car in Figures 7

and. 9, it-is to be understood that the system
car:be applied to any number of doors.

In Figure 7, I illustrate how the electro-mag-
netic units are connected together electrically
and in.circuit with the switches and the battery
of the car. *The battery 52 is provided with a
ground 53 and with a positive lead 54 in which
a fuse 55 is incorporated. The line BA is con-
nected: to a line 56 which leads to the main con-
tact 57 of the switch 50. A shunt line §8 is con-
nected to theline 56 at opposite ends of a re-
sistance..59 interposed in line 86, The line 53
has the pilot light R connected therein in series.
Connected to the power source in parallel are
the locking and unlocking circuits which include
the locking solenoids 8 and unlocking solenoids
9 and the lines 60 and 61. 'The locking circuit
is illustrated by the dash lines while the unlock-
ing circuit is indicated by full lines. The movable
contact of the switch 50 may be in either of the
positions illustrated in Figure 7, the full line po-
sition being the unlocking position and the dash
line position being the locking position. When
in unlocking position, contact 57 of the switch
is connected to contact 62 thereof. When in lock-~
ing position, contact 571 is connected to contact
83, Contact 63 is connected by wire 64 to line
§0. Contact 62 is connected by wire 85 to line
61. .Each end of the line 60 is connected to one
of the contacts 24 which is controlled by the lower
end of pin 1. Each end of the line 61! is connected
to:one of the contacts 30 which is controlled
by the upper:end of the pin 1. The points 46b of
each switch 44 are connected in the line €8. The
points 46¢ .of each switch 44 are connected in
the line 6f. The locking solenoid 8 of each unit
is connected by a line §6.to the contact 27. The
unlocking . solenoid 8 of each unit is connected
by a line 67 to the contact 33. The contacts 43
are grounded, while the contacts 39, associated
therewith, are connected in series to the locking
and unlocking solenoids 8 and 8 of the respective
units. ‘Wires 73 and 14 provide this connection.

The switch 51 controls the indicating circuit,
a part of which is formed by the line 58. This
cireuit -includes the ground wire 68 which is
connected to contact 69 of switch 51, The mov-
able part of the switch 51 will be brought into
position when the switch is “on” to connect con-
tact 69 to contact 710. When the switch is “off,”
these- contacts will be disconnected. A wire Ti
leads from the contact T0 and is connected in
serdes-to the green pilot light G. One end of this
wire 11 is connected to one of the contacts 25.
Similarly, one end of the wire 586 is connected
to the other contact 25. The contacts 28, as-
sociated with contacts 25, are connected together
by a wire 12.- Thus, the indicating circuit, which
includes green light G, is connected in series to
the locking and unlocking solenoids.

. The circuit is in the condition flustrated in
Figure 7 with the switch 50 moved to the locking
position and with the switch 81 “on,” when the
passengers and driver are all inside the car and
all ‘the :doors- have been locked. At this time,
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the shear pins T will be down in locking position
extending through the bolts I, The green ‘Ppilot
light will be on since the-cirenit for it will run
from ground 88, through switch 54, through wire
1 and light G, through the right hand contacts
25 and 28, wire 12, left hand contact 26, wire
56 and line 54 to battery $2. At this time also,
the locking circuit will be broken due %o.the fact.
that the contacts 24 and 271 have been separated
breviously by:downward movement of ping 1.
The red light R will not be on, due to the: faet
that its shunt circuit will not normally receive
sufficient. current to light it, because of the pro-
vision of the resistance.59. However, the current

which reaches thelight G will be sufficient to light .

it. Although light R will normally not be:supplied
with sufficient .current .to light -it, . when the
solenoids 8 or:9 are energized, there will ‘be.such.
a drop in potential between the points where the.
shunt line 58 is connected to line 56 that sufficient
current ‘will be permitted to flow “through the
shunt.line to light the red light R. . The switches
44 ‘will be “off.” ‘The locking .system . can be

10

actuated to unioek the. doors only from the cen-

tral control point: at the driver’s seat. Further-
more, the dooers cannot be opened.from: the out:
side.. If for some reason, while the car is:moving
along, one .of the shear pins 7 accidentally be~
comes withdrawn from the bolt 4, this will im-
mediately permit the contact 25 to mave AWAY
from the contact.28 and break the circuit to.the
green light G at this point. This will ‘indiecate.
to the driver that the locking ‘mechanism is not
functioning properly.

If it is now desired to unlock the ‘€ar, the switch
50 is turned to the unlocking position, 'shown in
Figure 7. Then current will flow from the:battery
52 through line 54, line 5%, through.switch 54,
line 85, contacts 80, contacts 33, lines $1, through
unlocking solenoids 9, throush -ground ‘wires 13
and contacts 39 and 43 to the grounding points..
This: will supply the solencids 8 with current suff=:
cient to lift.the shear pins 1 to unlocking position.
The red light R will be on as long as .current - is
supplied to the solenoids 8, since at this time
sufficient current will by-pass through line 58
to light the light. The circuit to the light R wiil
be from battery 52, through lines 54, shant line
58, switch 50, line 65, line $1, contacts 38 and
33, lines ‘61, lines 13, and ground contacts -3¢
and 43. However, light R will be on only momen-
tarily because when-the pins .1 move upwardly,
they -engage -contacts 30 to move .them AWRY
from . contacts 33, breaking the cireuit ‘to -the

solenoids 9 and light R. At the same time, the -

circuit to the light G is broken by upward move-
ment of the contact 25 away from the -contaets
28. The handles on the door of the car may now
be turned to move the bolts { to ‘permit opening
of the door. .

If it is desired now-to lock the car. from the
outside, all the doors are closed with the exeep-
tion of the one to be used by the driver for -exit.
Before leaving the car, the driver turns the
switeh 50 back to locking position after he. oper-
ates the door handle to pull the door ‘boli and
separate contacts 39 and 43 of that deor. The
switch ‘51 is preferably turned to the “off” posi-~
tion so that the green signal light will'net fune-
tion when the car is unoccupied. The circuit
through ‘the locking “mechanism of ‘the -doors
which have already been closed will: have -been
completed at this time and the pins. T ‘thereof
will be in locking position. However,- the -bholt
of the particular door used for exit will not be
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8
Iocked in position, due to a break in the circuit
at the -contacts 39 and 43, until after it is
slammed shut, but then the locking will take
Plece-automatically. When this door is slammed
shut, the contacts 39 and 43 of the locking mech-
anism for that door are automatically engaged.
When the contacts 39 and #3 are engaged, the
eircuit: 1o the locking solenoids 8 is eompleted
from battery 52, through lines 54, 56, switch 50,
line 84, line §8, contacts 24, ‘contacts 21, lines 66,
lines 74, lines 13 and contacts 39 and 43 to the
grounding peints. At this time, contacts 24 are
in their upper position in engagement with con-
tacts 21" However, as soon as the solenoids 8 are

‘energized, the pins 1 are pulled downwardly and

force .the -contacts 26 awsy from contacts 217,
breaking the ecircuit at these points.. Thus, the
loeking solenoids will be only momentarily sup-
plied with current. However, this momentary
‘also flash the red light R
for..an-instant until the circuit is broken. The
circutt: for the light- R will be from the battery
52 through lines 54, shunt line 58, switch 30, line
64, line 690, contacts 24 and 21, lines 66, lines T4

-and ‘78 and grounding contacts 39 and 43. Al-

though the contacts 26 and 28 will'be in engage-
ment, the green light G will not light, due to
the faet that its circuit is broken by the switch
51. However, the driver will see the red light
flash ‘when he slams his door. and this will indi-
cate that the shear pin of the locking mechanism
onhis: door moved into locking position. The
light R will go off as soon as locking solenoids 8
are -deenergized by separation of contacts 24
and 27,

‘When it is desired to galn access to the ecar,
one of the switches 44 may be actuated to cause
the points 454 at the end of strip 45a to engage
one of the points 46 and one of the points 46b.
Al other contact points of the switch will be dis-
engaged. This crosses the lines 68 and 61 which
will .cause a circuit to be completed to the un-
loeking solenoids 8 from ‘the battery 52, through
lines 64,56, switch .50, which will be in locking
Pposition, line 64, line 60, points 465 and 45d, strip
#8¢, points 45d .and 48a, line 61, contacts 30 and
33, line 87, through solenoid 9 and through. line
13 and centacts 38 and 43 to the grounding point.
Thus, the solenoid § will be actuated to move
the pin 7 upwardly and withdraw it from the bolt
t of that particular door, The switch 44 is im-
mediately returned to its original position after
the door is opened.

‘When the driver is again inside the car, the

switeh 88is kept in locking position and the

switch 81 ‘is turned on. 1If all the doors are
closed, ‘they will be locked automatically and the
driver need not lock each door individually or
cheek each-door to see that it is locked. This

‘can ‘be determined by the driver at a glance at

the green pilot light. As long as the driver de-
sires to keep the doors loeked they can only be
opened from the central point at his seat. None
of the bolts of the door locks can be locked until
that partienlar door is closed completing the cir-
cuit at the contacts 38 and 43. The green light
-will be on when all of the doors are closed and
will stay on-as long as the pins 7 are in locking
position. The red light will flash each time the
locking solenoids 8 or the unlocking solenoids 8
are energized.” A minimum amount of current is
used ‘due to the fact that the solenoids are only
momentarily energized, ‘the red light is only on
momentarily and the green light requires little

current,
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1t will be apparent.that I have provided a lock-
ing system having a number of advantages. A
number of advantages have been referred to in
the description and others will be apparent.

Having thus described my invention, what I
claim is: .

1. A door locking system comprising electro-
magnetic units on each door to be controlled, a
locking unit on each door controlled by the
electromagnetic unit on such door, all of said
electro-magnetic units being connected in a
main circuib, a control switch for said cir-
cuit, and -means  for indicating each time
said electro-magnetic units are energized, said
means comprising a shunt circuit connected to
the main circuit and including a signal, and a
resistance element connected in said main circuit
between the points where the shunt circuit is con-
nected thereto so that the shunt circuit will re-
ceive sufficient currént to actuate the signal only
when said circuits are energized.

2. A door locking system comprising electro-
magnetic units on each door to be controlled, a
locking unit on each door controlled by the
electro-magnetic unit on such door, each of said
electro-magnetic units comprising a locking sole-
noid and an unlocking solenoid, a locking circuit
and an unlocking circuit connecting the respec-
tive solenoids in parallel, s main control switch
for controlling said circuits, and an additional
switch interposed in both.circuits between said
main control switch and one of said electro-
magnetic- units, and having conducting elements
normally forming parts of said eircuits, said addi-
tional switch being operable {0 move said elements
into position to break said normal locking and
unlocking circuifs and having an additional con-
ducting element which will connect said unlock-
ing circuit to said locking circuit when said sec-
ond switch is operated to break said normal cir-
cuits so that the circuit to sald locking solenoid
of each unit will be broken and the circuit to
said unlocking solenoid of such unit will be made.

3. A door locking system comprising electro-
magnetic units on each door to be controlled,
each of said units comprising a locking solenoid
and an unlocking solenoid, a locking circuif and
an unlocking circuit connecting the respective
solenoids in parallel, a main control switch for
controlling said circuits, a POWer line connected
to said control switch, each of the doors being

provided with a bolt and a keeper, a locking pin

associated with each bolt and movable into and
out of a socket provided therein, said locking and
unlocking solenoids of each unit being co-axially
disposed directly adjacent each of said bolts and
said locking pin extending therewithin and being
movable in opposite directions by the respective
solenoids, and contacts associated with the bolt
and so arranged as to engage each other only
when the bolt is in association with the keeper,
said contacts being connected in circuit with said
locking and unlocking solenoids, said locking cir-
cuit being provided with & pair of contacts which
will be separated by movement of the locking pin
to locking position and said unlocking circuit be-
ing provided with a pair of contacts which will
be separated by movement of the locking pin to
unlocking position.

4. A locking system according to claim 3 where-
in said power line has a shunt circuit connected
thereto and including a pilot light and a resist-
ance element connected in said power line be-
tween the points where the shunt circuit is con-
nected thereto.

10

15

20

25

30

35

40

45

50

55

60

65

70

75

‘10

5. A system according to claim 3 wherein 2
signalling circuit is connected in series to mova-
ble contacts associated with each of said units,
said contacts being engageable by movement of
the locking pin into locking position, and & con-
trol switch for said signalling circuit associated
with the main control switch. }

6. A locking system according to-claim 3 where-
in said power line has a shunt circuit connected
thereto and including a pilot light, a resistance
element connected in said power line between the
points where the shunt circuit is'connected there-
to, and a signalling circuit connected in series to
movable contacts associated with each of said
units, said contacts being engageable by move-
ment of the locking pin into locking position,
and a control switch for said signalling circuit
associated with the main control switch.

7. A locking system according to claim 3 where-
in an additional switch is interposed in both lock-
ing and unlocking circuits between said main
control switch and one of -said units and has
conducting elements normally forming parts of
said circuits, said additional switch being operable
to move said elements into position to break said
normal locking and unlocking circuits and hav-
ing an additional conducting element which will
connect said unlocking circuit to said locking cir-
cuit when said second switch is operated to break
said normal ecircuit so that- the circuit so said
locking solenoid.of such unit will .be broken and
the circuit to said unlocking solenoid of such unit
willbe made. .0 0T ‘ )

8. A locking system according to claim 3 where-
in said power line has a shunt circuit connected
thereto and including a pilot light, a resistance
element connected in said power line between the
points where the shunt cireuit is connected there-
to, a signalling circuit connected in series to
movable contacts associated with each of said
units, said contacts heing engageable by move-
ment of the locking pin into locking position, a
control switch for said signalling circuit asso-
ciated with the main control switch, and an ad-
ditional switch interposed in both locking and un-
locking circuits between said main control switch
and one of said units and having conducting ele-
ments normally forming parts of said circuits,
said additional switch being operable to move said
elements into position to break said normal lock-
ing and unlocking circuits and having an addi-
tional conducting element which will connect said
unlocking circuit to said locking circuit when said
second switch is operated to break said normal
circuits so the circuit to said locking solenoid of
such unit will be broken and the circuit to said
unlocking solenoid of such unit will be made.

.9. A door locking system comprising electro-
magnetic units on each door to be controlled, all
of said units being connected in a main electric
circuit, a control switch for said ecircuit, each of
the doors being provided with a bolt and a keeper,
a locking pin associated with each bolt and con-
trolled by one of said units for engaging the bolt
and positively securing it in locking position,
contacts associated with the bolt and keeper and
so arranged as to engage each other only when
the bolt is in association with the keeper, said
contacts being connected in and controliing the
circuit to said units so that the locking pin can-
not be actuated to engage the bolt as long as the
door is opened, and a signalling circuit associated
with said units, said circuit including movable
contacts controlled by movement of said locking
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pin into and:out of locking position relative to
the bolt.

100 A door locking system comprising electro-
magnetie units on each door to be eontrolled, all
of said units being ¢onnected in a main electric
cireuit, a control switch for said circuit, each of
the doors being provided with 2. belt and a keeper,
a - locking pin: assoclated  with each bolt and
controlied by one of said units for engaging the
bolt and positively securing it in locking posi-
tion, contacts associated with: the bolt and keeper
and so arranged: as to engage each other only
when the bolt is in assoclation with the keeper,
said contacts being econnected in and controlling
the circuit to-said units so that the locking pin
cannot be actuated to engage the bolt as long
as the deor is opened, a shun{ circuit connected
to said main circuit and including a signal, and
& resistance element connected in said main cir-
cuit between the poimts where the shunt circuit
is connected thereto so-that the shunt circuit will
receive suffieient’ current to setuate the signal
only when said locking or unlocking solenoids
are energized.

11. A door Tocking system comprising electro-
magnetic units on edch: door to be controlled,
all of said units being connected in a main
electric circuit, & control switch for said circuit,
each of the. doors being provided with a bolt

and a keeper, a locking pin associated with each :

balt and. controlled by- one of said units for
engaging the bolt and: positively securing it in
locking position, contacts- associated with the

&t
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bolt and keeper and se arranged as to engage
each other only when the bolt is: in association
with the keeper, said contacts being connected
in and eontrolling the circuit to said units so
that the locking pin cannot be actusted to engage
the bolt as long as the door is opened, a signalling
circuit associated with said : units, said circuit
ineluding movable contacts controlied by move-
ment of said locking pin into and out of lock-
ing position relative to the bolt and a main switch
for controlling the:signalling circuit, a shunt cir-
cuit connected in sald main eircuit and including
a signal, and a resistance element connected in
said main circuit between the points where the
shunt circuit isconnected thereto so that the
shunt eircuit will reeeive: sufficient current to
actuate the signal only when said locking or
unlocking solenoids are energized.
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