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[57] ABSTRACT 

Security system for use with a plurality of swinging 
doors having individual key'released locks, comprising 
a plurality of deadbolts with a single electrically oper 
able power means for each door controllable by con 
trol switch means located at a remote control point, 
safety switch means controlled by each door to pre 
vent operation of the associated power means unless 
that door is closed and operable, after actuation‘of the 
control switch means, to cause automatic locking ac 
tuation of the associated plurality of deadbolts when 
the door is closed, and signal means for indicating at 
the control point closed and open positions of each 
door and active or inactive positions of the deadbolts. 

10 Claims, 10 Drawing Figures 
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INSTITUTIONAL SECURITY SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 
This invention relates generally to security facilities, 

and more particularly to an improved system for use 
with a plurality of swinging doors, each of which may 
have a key-released lock, wherein a plurality of dead 
bolts are provided for each door for operation electri 
cally as determined at a remote control point. 

2. Description of the Prior Art: 
Actuation of a deadbolt for each of a plurality of 

swinging doors under control from a point remote from 
the doors is known in the prior art. And use of such an 
arrangement in an institutional system in which each 
door also is provided with a key‘released lock operable 
by the individual room occupant also is known. But 
such systems provide only single point holding or lock 
ing of each door by its associated deadbolt, and the 
key~released lock, if employed, does not enhance the 
security as against the room occupant. 

It also is known to prevent locking movements of 
such deadbolts unless the doors are closed, in a system 
of swinging doors employing only mechanical means 
for actuating the deadbolts, and to provide signal 
means at the control point to indicate the open or 
closed position of each door. However, such a system 
has the disadvantage of making it possible to prevent 
locking of all of the doors if any one door is not closed. 

SUMMARY OF THE INVENTION 

This invention provides maximum security by em 
ploying for each swinging door a plurality of deadbolts 
under the control of, or operable by, a single electri~ 
cally operable power means, such as a motor or sole 
noid means, controllable by switch means located at a 
remote control point. It further provides door position 
safety switch means controlled by each door to prevent 
energization of the associated power means unless that 
door is closed, and operable when the door is closed to 
cause locking actuation of the associated plurality of 
deadbolts if the control switchmeans previously has 
been moved to door~closing position. This assures lock 
ing operation of the deadbolts for all closed doors when 
the control switch means is moved to door-closing posi 
tion, and subsequent automatic locking operation of 
the deadbolts for each door remaining open as that 
door subsequently is closed. 
This invention also includes signal means in such a 

system for indicating at the remote control point the 
closed and open positions of each door and the active 
or inactive positions of the deadbolts associated there 
with. 

IN THE DRAWINGS: 

FIG. 1 is an elevational view, with parts omitted, of 
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a portion of a security system embodying this inven- - 
tion; 
FIG. 2 is a horizontal sectional view showing a plural 

I ity of swinging doors in such a system, with parts 
thereof omitted; 
FIG. 3 is a front elevation ofone of the doors in a pre 

ferred embodiment of the invention, with parts thereof 
broken away and partly in section to illustrate the elec 
trically operable power means for actuating associated 
deadbolts and the door position safety switch means; 
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FIGS. 4, 5 and 6 are detailed. horizontal sections 

taken substantially on the lines 4—4, 5-5 and 6-6, 
respectively, of FIG. 3; 
FIG. 7 is a series of circuit diagrams illustrating the 

various positions of the several switch means em 
ployed; 
FIG. 8 is an elevational view similar to FIG. 3 show 

ing a second modi?ed system employing an electric 
motor with the upper portion illustrating lock bar actu- ’ 
ating means in raised position and the lower portion 
showing the lock bar and one of the deadbolts in an in 
termediate position; 
FIG. 9 is an elevational view showing a third modi? 

cation employing solenoid means for lifting the lock 
bar to locked position; and 
FIG. 10 is an elevational view of a fourth modi?ca 

tion employing solenoid means for effecting locking 
and unlocking of the deadbolts. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIGS. 1 and 2, a security system illus 
trated generally by reference numeral 11 is illustrated 
in part as including a plurality of swinging doors 12 
hinge'mounted in the well-known manner in a securityv 
structure including vertical sidewalls 13, front walls 14 
having apertures adapted to be closed by the doors 12 
and provided with vertical covers 15 (FIG. 5) in lock 
ing columns 16 forming a part of the front walls 14, and 
horizontal covers 17 (FIG. 1) providing access to au 
thorized personell to a housing portion disposed above 
the doors and enclosing portions of the power and 
switch means. 
As also shown in FIG. 1, each door 12 is provided 

with a suitable knob or other means 18 for manually 
swinging the same and an institutional lock 19 of well 
known construction having a latchbolt manually re 
tractable by a knob from the inner side and by a key 
from the outer or corridor side shown in FIG. 1. 
As best seen in FIG. 3, each door is pivotally sup 

ported at one side by any suitable‘hinge means 21 
mounted in the well-known manner, and in its opposite 
side or vertical edge with a suitable circular aperture 
aligned with a bore 22 in a keeper member 23 secured 
in any suitable manner interiorly of the door to receive 
the outer end of a deadbolt 24. As shown in broken 
lines in FIG. 1, two such deadbolts 24 are provided for 
each of the doors 12 adjacent upper and lower ends of 
the doors, respectively. . 

In the preferred form illustrated in FIGS. 1, 5 and 6, 
each of the two deadbolts 24 for a particular door 12 
is shown as secured at its inner end in any suitable man 
ner, as by welding, to a pair of horizontally disposed 
plates 25 which are similarly secured at their inner por 
tions to the inner end of a guide bolt 26. This guide bolt 
,26 comprises a functional extension of the deadbolt 24 
and these two bolts extend slidably through suitable ap 

‘ ertures in complemental brackets 27 secured at their 
inner ends to a mounting plate 28 which, in turn, is 
welded or otherwise secured to the inner rearward wall 
of the locking column 16. As seen best in FIG. 5, the 
vertical wall of that locking column which forms a por 
‘tion of the frame for the door 12 is provided with an ap 
erture for slidably receiving the deadbolt 24. In this 
connection, it will be observed that the outer portion 
of the bore 22 of the keeper 23 is somewhat enlarged 
and tapered and the inner end of that bore is open 
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which effectively guides inward movement of the dead 
bolt 24 and prevents packing of foreign material into 
the keeper when the door is open which might plug the 
same or interfere with locking movement of the dead 
bolt when the door is in its closed position. 
Each of the two plates 25 is provided with a slot 29 

(FIG. 5) through which a vertical pin 31 extends, the 
upper and‘ lower ends of that pin extending into suitable 
apertures in a pair of vertically spaced crank discs 32. 
The lower crank disc 32 is secured in any suitable man 
ner to the upper end of a lower vertical shaft 33 sup 
ported by a bearing bracket 34 which, in turn, is se 
cured to the mounting plate 28. The upper crank disc 
32 similarly is secured to the lower end of an upper ver 
tical shaft 35 extending through a bearing bracket 36 
which also is secured to the mounting plate 28. 
Although not illustrated herein ‘in detail, it will read 

ily be understood that this upper deadbolt structure is 
duplicated for the lower deadbolt 24 associated with 
the door 12 of these figures, the lower end of the shaft 
33 being associated with that lower deadbolt 24 in the 
same manner as is the lower end of the upper shaft 35 
shown in FIG. 3. 
From the above description, it will be evident that ro 

tation of the shafts 33,35 through 180° from their posi 
tions of FIGS. 3 and 5 will withdraw the deadbolts 24 
from their keepers 23 into inoperative positions by vir 
tue of the crank action of the discs 32, pins 31, slots 29 
and plates 25. Such rotation of these deadbolt driving 
shafts 33,35 is effected by an electric motor 37 which, 
together with its gear reducing mechanism, is mounted 
in any suitable manner in the upper power and switch 
mechanism housing, as by a bracket 38 supported by 
the upper wall of the door frame, through a suitable ap 
erture 39 (FIG. 3) in which the upper end of the shaft 
35 extends. The drive shaft extending downwardly 
from the motor 37 is connected to a cam and coupling 
member 41 which also is drivingly secured to the upper 
end of the shaft 35. As shown in FIGS. 3 and 6, the 
upper portion of the member 41 is provided with a ?at 
42 which, together with the adjacent periphery thereof, 
cooperates with the actuating members of a pair of mi 
croswitches 43 and 44, hereinafter referred-to as motor 
position or travel switches, which are secured in any 

‘ desired manner to thebracket 38. 
As shown in FIGv 3, a switch actuating member 45 is 

secured in a suitable manner to the swinging door 12 
coaxially with the door hinge means 21 and extends up 
wardly through a suitable aperture into the power and 
switch housing that encloses motor 37 and switches 
43,44. The upper end of that actuating member 45 is 
connected to one end ofa horizontally extending finger 
46 carrying an adjustable screw member 47 at its other 
end to actuate door position safety switch means in the 
form of microswitch 48, as also shown in FIG. 4. 
As is well understood in this art, a control point is es 

tablished at a position spaced or remote from the 
swinging doors 12 of the security system 11 from which 
authorized personnel may render the deadbolts 24 for 
the several doors operative or inoperative. In FIG. 7 a 
series of circuit diagrams is illustrated for controlling 
the power means for actuating the plurality of dead 
bolts 24. The illustrated circuit is for the motor 37 
which comprises the power means of the preferred em 
bodiment hereinbefore described and, in addition to 
that motor, the position switches 43 and 44 actuated 
thereby through the agency of the cam member 41, and 
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4 
the door position safety switch 48 heretofore described 
are included. Control switch means in the form of a 
manually operable switch 49 which is located at the re 
mote control point referred to also is included in this 
circuit which is merely illustrative of the preferred 
manner in which the instant security system is electri 
cally controlled and actuated. 
At the remote control point, signal means are pro 

vided for indicating closed and open positions of the 
several doors 12 and active or inactive positions of the 
deadbolts 24 associated therewith. In addition to the 
previously described motor position or travel switches 
43 and 44, the door position safety switch 48 and the 
manually operable control switch 49, this signal means 
includes a red signal light 51 and a green signal light 52. 
As shown in FIG. 7, one side of each of these lights 
51,52 is connected to one side of a current supply line 
53, the other companion current line 54 being con 
nected to the remote control switch 49. The other side 
of the red light 51 is connected to a conductor 55 en~ 
gaged by the safety switch 48 when the door associated 
therewith is open. When the door is closed, that safety 
switch 48 engage a conductor 56 which is connected to 
the position switch 43. When the door is closed and 
locked, that position switch 43 contacts a conductor 57 
which is connected to the other side of the green light 
52. It also will be noted from FIG. 7 that the remote 
control switch 49 is adapted to engage either a conduc 
tor 58 connected to the safety switch 48 or a conductor 
59 connected to the position switch 44. 

It will be appreciated that the several sections of FIG. 
7 designated A through E show positions of the differ 
ent switches at different times during use of the instant 
security system, and that the circuit of each such sec 
tion includes only the motor 37 for operating the dead 
bolts of one particular door and the position switches 
43,44, safety switch 48, signal lights 51 and 52 for that 
particular door, with the understanding that the electri 
cally operable power means, switches and signal lights 
for each other door in the system similarly is intercon 
nected for control by switch 49 at the remote control 
point. In FIG. 7-E, the door is closed and locked, con 
trol switch 49 contacting conductor 58, the door posi 
tion safety switch 48 contacting conductor 56, and 
motor position switch 43 contacting conductor 57 to 
complete the circuit through and energize the green 
light 52. Anyone at the remote control point thus is ap 
prized of the fact of that particular door being closed 
and locked by virtue of the lock position of control 
switch 49 and signal 52 being lighted. The red light 51 
is not energized at such time because of the position of 
the door safety switch 48. 
When the person at the remote control point wishes 

to unlock the deadbolts 24 associated with the several 
doors, it is necessary only to move the remote control 
switch 49 to its “unlock” position which initially will 
result in the switch and signal means being conditioned 
as illustrated in FIG. 7-A. This results in the deenergiz 
ation of the green light 52 because of its circuit being 
broken at control switch 49. At the same time, a circuit 
is completed from that switch 49 through conductor 59 
and motor position switch 44 through the motor 37. 
This energizing of motor 37 withdraws the associated 
deadbolts 24 from their keepers 23 through the agency 
of the cam and coupling member 41 (FIG. 3), shafts 35 
and 33, crank discs 32, pins 31 and deadbolt plates 25. 
This rotation of cam member 41 removes ?at 42 
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thereon from alignment with the actuator of motor po 
sition switch 43 to move the same to its position 7-B 
and, after the motor has rotated the shafts 33 and 35 
through 180° to complete withdrawal of deadbolts 24, 
the flat 42 on cam member 41 is aligned with the actua' 
tor for door position switch 44 which allows the same 
to be moved by its usual actuating spring from engage 
ment with the conductor to the motor 37 and into 
contact with conductor 55. As shown in FIG. 7-B, this 
results in energization of the red signal light 51 through 
conductor 55, switch 44, conductor 59 and control 
switch 49, and also stops the motor 37. It will be noted 
that movement of position switch 43 to that position of 
FIG. 7-B does not complete the circuit through the 
motor 37 because of the “unlock” position of control 
switch 49. 
The occupant of the room closed by any particular 

door 12 then will be able to open that door, retracting 
the latchbolt of its institutional lock 19 if such lock is 
mounted on the door. Such opening of the door results 
in movement of the door position safety switch 48 from 
its position of FIG. 7-B to that of FIG. 7-C to intercon 
nect conductors 55 and 58. This prevents energization 
of the associated motor 37 and maintains the red signal 
light 51 energized even if the remote control switch 49 
is moved from “unlock” to “lock” position, as will be 
appreciated from FIG. i7-C. 
However, for any of the doors 12 which are or have 

been moved to closed position to engage their safety 
switches 48 with the associatedconductors 56 such se 
lective movement of switch 49 to closed “lock” posi 
tion will energize motor 37 through conductor 58, 
switch 48, conductor 56 and position switch 43, as il 
lustrated in FIG. 7-D. It will be appreciated from the 
latter that such movement of control switch 49 out of 
contact with conductor 59 will result in deenergization 
of the associated red light 51. Consequently, it will be 
indicated at the remote control point by the “lock” po 
sition of switch 49 and both signal lights 51 and 52 
being out that particular door associated with those sig 
nal lights is not locked by its deadbolts 24. As soon as 
this circuit condition of FIG. 7-D obtained, however, 
the associated motor 37 is energized by a circuit there 
through being completed through 'switch‘49, conductor 
58, switch 48, conductor 56 and switch 413. The result 
ing rotation of shafts 33,35 through 180° will move the 
associated deadbolts 24 into locking engagement with 
their keepers 23 in the door. Upon completion of that 
door locking operation, the cam member 41 will return 
the associated switch 44 and permit spring return of the 
companion switch 43 to their positions of FIG. 7-E 
wherein the motor is deenergized and the green signal 
light 52 turns on in the manner hereinbefore described. 
Thus it will be appreciated that selective movement 

of the control switch 49 to “lock” position immediately 
will result in movement of all of the deadbolts 24 to 
locking position with respect to each of the doors 12 
which are then in the closed position, and that upon 
any door not in closed position thereafter being closed, 
automatic locking actuation of the plurality of dead 
bolts 24 therewith will be effected. 
A second modi?ed form of electrically operable 

power means for actuating the plurality‘of deadbolts 
associated with a swinging door is illustrated in FIG. 8 
wherein the same motor 37 previously described is 
mounted upon a bracket 38a in the upper power ‘and 
switch mechanism housing and is connected to a cam 
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6 
and coupling member 41a similar in function to the 
previously described member 41 which cooperates in 
the same way as noted with motor position switches 43 
and 44. The member 41a is provided with an eccentric 
crank pin 61 pivotally connected with one end of a link 
62, the other end of which is pivotally connected in any 
suitable manner to the upper end of a vertically mov 
able lock bar 63. This lock bar 63 extends downwardly 
through the associated locking column 16, being 
guided for vertical movement by slots 64 in the bar co 
operating with bolts 65 carried by column 16. Adjacent 
each deadbolt 24a which is functionally similar to the 
previously described deadbolts 24 and is mounted for 
horizontal sliding movement by suitable brackets 66, a 
bell crank 67 is provided which is pivoted at 68 on one 
of the brackets 66 and the arms of‘which have suitable 
pin and slot connections 69 and 71, respectively, with 
the bar 63 and the associated deadbolt 24a. It will be 
appreciated that only one of these deadbolts is shown 
in FIG. 8 while atleast one additional such deadbolts 
is similarly mounted therebelow for cooperation with 
that‘door 12. In the lower portion‘of FIG. 8, the lock 
bar 63 is shown in an intermediate position so that it 
will be‘seen that downward movement will complete 
the unlocking of the deadbolts 24a, whereas upward 
movement of the lock bar to the position shown in the 
upper portion of FIG. 8 will move the deadbolts further 
to the left into locking engagement with the door. It 
also will be appreciated that the same control circuit of 
FIG. 7 heretofore described may be employed with this 
second modi?ed structure of FIG. 8. 
A third modi?ed structure is illustrated in FIG. 9 

wherein the same vertically movalble lock bar 63 and 
members 24a and 64—71 described with respect to the 
second modi?cation of FIG. 8 are employed. In this 
third modi?cation of FIG. 9, however, the electrically 
operable power means for actuating the plurality of 
deadbolts comprises a solenoid means including a sole 
noid 72 mounted in any suitable manner within the 
upper power and switch mechanism housing and hav 
ing an armature 73 which is pivotally connected to one 
end of a lever 74._The‘ lever 74 is pivotally mounted at’ 
75 intermediate its end in any suitable manner‘ and‘ is 
pivotally connected at its other ‘end by a link 76 to the 
upper end of the lock bar 63. In this third modi?cation 
of FIG. 9, the lock bar 63 is provided with a cam notch 
77 on one vertical edgefor cooperation with the actu 
ating member of a position switch 78. 

It will be understood that this position switch 78 
takes the place of position switches 43,44 of FIG. 7 and 
the solenoid 72 is substituted for the motor 37. Conse 
quently, energization of the solenoid 72 will raise the 
lock bar 63 to its position of FIG. 9 to move the asso 
ciated deadbolts 24a into locking engagement with the 
door and to maintain the same therein. Such upward 
movement of lock bar 63 will cause: actuation of the po 
sition switch 78 by the cam surface provided by the 
lower end of notch 77 to energize the green signal light 
52, as will be understood from the preceding descrip 
tion of FIG. 7, but only if the associated door position 
safety switch 48 has been moved in response to closing 
of the door. If the door is not in closed position, it will 
be understood that the associated switch 48 will pre 
vent such energizing of the solenoid 72. The latter is a 
so~called constant duty solenoid and upon deenergiz 
ation thereof in response to movement of the remote 
control switch 49 to “unlock” position, gravity will 
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cause the lock bar 63 to fall and move the associated 
parts to retract the deadbolts 24a to “unlock” position. 
A fourth modi?ed construction is illustrated in FIG. 

10 in which the same lock bar 63, deadbolts 24a and 
parts 64-71 previously described are employed. A sole 
noid 72a differing from the solenoid 72 by being of so 
called intermittent duty has its armature 73 connected 
to the lock bar 63 by a link 76 and a pivotally mounted 
lever 74a which is similar to the lever 74 of FIG. 9. It 
differs therefrom, however, by being provided with a 
notch 79 in the upper surface of the end connected to 
solenoid 7 2a which cooperates with the lower nose end 
of a deadbolt latch lever 81 that is pivotally mounted 
in any suitable manner adjacent its upper end at 82 and 
is provided with a spring 83 urging it counterclockwise 
in FIG. 10 about its pivot. Intermediate its ends, the 
lever 81 is pivotally interconnected by link 84 to the ar 
mature of an unlocking solenoid 85. 
With this fourth modi?cation of FIG. 10, energiza~ 

tion of the solenoid 72a will lift the lock bar 63 in the 
same manner as heretofore described with respect to 
the third modi?cation of FIG. 9. As that lifting move 
ment of the lock bar 63 is completed, the spring 83 will 
move the deadbolt lever 81 to its position of FIG. 10 to 
latchingly engage its lower nose end with the notch 79 
to prevent clockwise movement of the lever 74a. This 
will retain the associated deadbolts 24a in door locking 
position even if the solenoid 72a is deenergized. 
A switch 78a having one contact in addition to those 

of position switch 78 previously described is substituted 
therefor in the modi?cation of FIG. 10 to effect such 
deenergization of solenoid 72a upon completion of the 
upward movement thereby of the lock bar 63, as will 
readily be understood. When it is desired to unlock the 
several doors in the security system employing the 
modification of FIG. 10, the remote control switch 49 
will be moved to “unlock” position which will energize 
the unlock solenoids 85 to retract their associated 
deadbolt latch levers 81 against the action of their 
spring 83 to release the associated lever 74a for clock 
wise movement in response to gravity-impelled down 
ward movement of the released lock bars 63. 

I claim: " 

1. An institutional security system for use with a plu 
rality ' of swinging doors, comprising control switch 
means located at a control point spaced from said 
doors, and a plurality of deadbolts electrically con 
trolled by said switch means for preventing opening of 
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each of said doors, said switch means being effective of 
moving deadbolts of a closed door to a locked position 
and of moving deadbolts of an open door to a locked 
position after said open door has been closed. 

2. In a security system according to claim I, a key 
released lock mounted on each of said doors, and elec 
trically operable power means for actuating said plural 
ity of deadbolts. 

3. In a security system according to claim 2, door po 
sition safety switch means controlled by each of said 
doors to prevent energization of the associated said 
power means unless said door associated therewith is 
closed. 

4. A security system according to claim 3, wherein 
operation of a said safety switch means in response to 
closing of the associated said door will cause automatic 
locking actuation of said plurality of deadbolts cooper 
ating therewith if said control switch means previously 
has been moved to closed position. 

5. In a security system according to claim 3, signal 
means for indicating closed and open positions of said 
doors and active or inactive positions of said deadbolts 
associated therewith. 

6. A security system according to claim 5, wherein 
each said power means includes an electric motor and 
said signal means includes position switches actuated 
by said motor. 

7. A security system according to claim 5, wherein 
each said power means includes a vertically movable 
lock bar and actuating means for moving the same, and 
said signal means includes a switch actuated by each 
said lock bar. 

8. A security system according to claim 7, wherein 
said actuating means comprises solenoid means. 

9. A security system according to claim 8, wherein 
said actuating means comprises a pivotally mounted ac 
tuating lever interconnecting said solenoid means and 
said lock bar for lifting the latter in response to energi 
zation of said solenoid means. 

10. In a security system according to claim 9, a dead 
bolt latch lever, spring means for moving said latch 
lever into active positionto cooperate with said actuat 
ing lever to hold said lock bar in raised position, and an 
unlocking solenoid connected to said latch lever to 
move the same against the action of said spring means 
to inactive position to permit lowering of said lock bar. 

* * * * * 


