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UNITED STATES

PATENT OFFICE.

JOSEPH F. WILSON, OF LAWRENCE, MASSACHUSETTS.

LOCK-CONTROL FOR EMERGENCY EXIT-DOORS.

1,387,573.

Application filed August 13, 1917,

Lo all whom it may concern:

Be it known that I, Josgprn F. Wirson,
a citizen of the United States, residing at
Lawrence, in the county of Issex and
State of Massachusetts, have invented new
and useful Improvements in Lock Controls
for Emergency Exit-Doors, of which the
tollowing is a specification.

The present invention relates to a lock
and means for operating the same adapted
to be applied in connection with the exit
doors of theaters and other public gathering
places for the purpose of enabling such
cdoors to be opened quickly. The main ob-
ject of the invention is to provide a lock of
such construction, and so combined with
controlling means that the same may be un-
locked and caused to release the door, from
a distant point, or from any one of a num-
ber of distant points, and by automatic
agency if required. A further object is to
provide in such a lock means for manually
operating the same at the door itself. The
particular features in which the invention
consists are hereinafter set forth in the fol-
lowing specification, in connection with the
drawing iliustrating one embodiment of the
invention, and are pointed out in the claims
annexed. Referring to the drawings,

Figure 1 is an elevation of the essential
elements of the lock in which my invention
is embodied, the same being shown in con-
nection with a sectional view of the casing
in which these parts or elements are in-
closed, in place in a door, that part of the
door wherein the lock is mounted being also
shown in section; said figure showing also a
diagram of electrical connections for oper-
ating the lock to unlock the door.

Fig. 2 is a view similar to Fig. 1 but with-
out the electrical diagram, showing the po-
sition of the parts when electrically oper-
ated to unlock the door.

Fig. 3 is a similar view of that part of the
lock swhich is directly operated by hand,
showing the manner in which the same is
operated to release the lock and open the
door. :

Tig. 4 is an end elevation of one of the
lateh bolts in association with its socket, the
latter being shown in section.

The same reference characters indicate
the same parts in all the figures.

In Fig. 1 the door is represented as being
closed and locked. The lock itself is con-
tained in a casing 11 shown in section; which

Specification of Letters Patent,

Serial No. 186,072,

1s mounted in any desired way in the door,
preferably being concealed within the stock
of which the door is built, although not nec-
essarily so. The securing or locking means
congists of bolts or latches 12, 13, here
shown as adapted to project above and be-
low the top and bottom edges, respectively,
of the door and to enter sockets 14 and 15,
respectively, in the.lintel and sill of the
door frame. The bolt 12 is mounted on the
end of a rod 16, being here shown as screwed
thereto, which rod is sufliciently long to pass
from the upper side of the lock casing to the
top of the door, and its lower end is con-
nected to a block 17 which is adapted to
slide through a guideway 18 in the casing
and is connected by a pivot 19 with a link
20. Saidlinkis connected by a pivot 21 with
a second link 22, and the latter is connect-
ed by a pivot pin 23 with a lever 24 having
its fulcrum on a pin 25 fixed in the casing.
This lever has two arms, one being shorter
than the other and the short arm is the one
which is thus connected to link 22. The
longer arm terminates in a finger 26 adapt-
ed to be engaged under the toe 27 of a lock-
ing dog which is pivoted on a fulcrum pin
98 fixed in the casing.

The links 20 and 22 constitute a toggle
joint or linkage which, when extended in
line, forims a continuation of the bolt rod
16. These links, when the knuckle 20 is
brought slightly beyond the straight line
through the pivots 19 and 23, rest against
guide studs 29 and 30, preferably carrying
antifriction volls, by which the toggle link-
age is guided, and is caused to act as a rigid
extension of the rod 16. A spring 31 con-
tained in a socket in the door surrounds the
rod 16, presses against a collar or shoulder
32 on said rod and reacts against an abut-
ment 33 which is fixed to the door, and may
be a part of the guide or casing in which
the bolt slides. The tendency of the spring
is to withdraw or retract the bolt 12 from
its socket 14 and this tendency is resisted
by the locking dog 27 when the parts are
in the position shown by Iig. 1.

The bottom latch 13 is associated in essen-
tially the same way with a rod 34, block 35
sliding-in a guide 36, toggle linkage 37 and

38, having pivots 39, 40, and 41, the latter

being the lknuckle of the toggle, guides 42
and 43 which hold the toggle linkage in the
extended position, and a lever 44 pivoted on
a fulcrum pin 45 and having a short arm en-
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~mounted on a fixed - fulcmm pin 48.
spring 49 between a collar 50 on the rod 34

2]

gaged Wlth the plvot 40 and a Jong arm ter-

-minating in a finger 46 engage d with the

toe 47 of a second lockino docr which i‘i

and a fixed abutment 51 tends to retract the
latch 13:
The two locking dogs 27 and 47 are con-

~nected together fmd are under the control
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of a sumle holding: and releasing means.
These dogs have tfulpleces 52 and 53 which
lie besice one another, the tailpiece 53 of dog
47 having a slot 54 into which prOJects a
pin 55 on the tailpiece 52 of the dog 27. The
tailpiece 53 terminates in a finger 56 engaged
with a latch shoulder 57 on a latch lever 58
which is pivoted on a fulerum pin 59. One
arm of said latch lever carries the armature
60 of an electromagnet 61, being normally
held away from stich magnet by a spring 62
which thus retains the latch shoulder 57 in
the path of the tail 53; thereby ‘holding
the dogs-in their locking nosnlon shown in
Fig. 1 “and preventing them from becoming
dlsphced by the pressure exerted thlouoh
the "previously described- linkages: by the
springs 81 and 49. A second arm 63 of
the latch lever 58 bears on a wiper or rocker

64 piveted in the door and carrying an ex-.

ternal handle or knob 65 by which it may be
manually turned; controlled by a spring 64>
between pins 64r,

The winding of the magnet is in an elec-
tric circuit shown dlacrmmmahmlly in Fig.
1-which includes the battery or other source
of electricity 66 and one or more switches 67,
68. - These switches may be in the form of
push buttons or any other sort of circuit
closing device, and may be provided in any
number and in any locations desired. For
instance, in a theater I propose to connect
one of the breaks or switches with an auto-

‘matic fire alarm, ‘one with an. automatic
- sprinkler device, one with a drop curtain

45

" ed for manual operation at the station or

50

controlling mechanism, all of these being
automatically operated by -heat when a fire
oceurs’; and to locate other switches adapt-

office” of the stage manager, chief usher,
watchman, etc., and in the box office. I do
not limit myself to the number or.the. lo-

- cation of the controlling means, but may

BB
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provide ‘other - controls “than those. above

-stated located in other positions and sta-

tions. The foregoing statement is intended
to- illustrate the V‘LlletY and scope of con-
trol which ‘my. invention gives to. the exit
doors. - The  principle involved is that a
distant control means is effective to unlock

the door so tliat it can be opened by a push:

appled to its side. In case of a theater or
other.place of assembly having a number
of doors, it is part of my contemplated in-
vention to connect all, or a number, of such
doors, with & smorle distant controller. in

1,387,573

such manner that the operation of the one
controller will cause all of the doors whose
control magnets are connected therewith to
be unlocked at once. When the circuit of the
magnet 61 is closed by operation of any of
the control means described, the armature 60

it attracted and the latch shouldel 57 dis~
-placed from the finger 56, leaving both dogs

free to move.. The plessures fzpphed to these
dogs by the fingers 26 and 46, respectively,
tend to move the dogs in opposp‘e directions

of rotation about their respective pivots,

whereby the tails 52 and 53 move in the same
direction. The dogs are thus moved unﬁl
they" reach the pos1t10n shown in Fig. 2,
when their jaw portions are withdrawn From
the fingers of the levers 24 and 44, respec-
tively, whereupon these levers are released
and the.locking bolts are allowed to be re-
tracted by their: springs.

The  same - effect may- be- accomphshed
manually by a person near the door grasping
and turning the knob 65, which causes. one
or the other of the two Wlper projections on
the rocker 64 to raise the latch and thus dis-
engage and release the locking dogs. --Ag the
rocker 64 has two similar projections it is
enabled to act when the knob 65 is turned
in either direction.

I have provided a further means for with-
drawing the bolts manually, and the same is
also a means for projecting the bolts to
lock the door.. Thig means comprises a shank

69 adapted to turn and having a handle 70,

which 1s external to the casing 11 and to the
door. Instead of the lever handle shown, a
knob may be applied.. Inside the lock cas-
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ing a rocker having two arms 71 and 72 is -

connected to the shank 69. Arm 71 is con-
nected by a pivot 78 to a link 74 which-is

connected to -the knuckle pivot 21 of the

toggle 20,22.  Arm 72 is similarly connected
by plvot 75 and link 76 with the knuckle
41 of the toggle linkage 37, 88.. When the
handle 70 is turned in- rmht ‘hand To’mtlon,
with respect to the drannUs, the link 74
pulls the knuckle 21 away from the guides
99, 30 and likewise the link 76 pulls the
knuckle 41 away from the guides:42; 43,

thus breaking the toggles and allowmcr the

bolts to be retracted while the locking mech-
anism consisting of the dogs and Tatch re-
main in their locking p051t10n This result

is-possible because the - line on which the

rock arm 71 pulls-upon the knuckle 21
through the link 74 passes on the opposite
side of the pivot 23 from the guides 29 and
80; and the same thing is true with regard
to the line of pull exerted on the knuclle 41

‘by the arm 72 in relation to the pivot 40 and

the guides 42 and 43.-

The same handle 70 is effective to project
the locking bolts after they have been re-
tracted. in the manner shown in Fig. 2. To
do this it is turned in left hand romtlon
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(with respect to the lay-out of the drawings),
and it then exerts pressure almost directly
upward on the bolt 12 and almost directly
downward on the bolt 18, the lines of pres-
sure so exerted being enough inclined
toward the fixed guides 29, 30, and 42, 43,
respectively, to avoid breaking the toggles.
The lever fingers 26 and 46 then swing past
the dogs 27 and 47, respectively, and when
the finger 46 engages a longer projection 77
on the dog 47, it swings the dogs back to
their locking position; the finger 56 then
sliding under the inclined surface 78 of the
latch 57 and raising such latch, until it slips
past the shoulder, whereupon the latch is
returned by its spring 62 into the locking
position.

In projecting the bolts after they have
been withdrawn in the manner shown in
Iig. 3, the rotation of the handle 70 in the
manner - last deseribed, causes the cam or
wedge surfaces 79, 80 on the links 74, 75 to
bear against stops 81, 82. respectively, which
force the outer ends of these links toward
the guides for the two toggles and thereby
straighten the toggles and directly push out
the bolts.

As a means for preventing jamming of
the bolts in their sockets, as in case a crush
of people should press against the door be-
fore the bolts are released, I preferably bevel
the opposite sides of the bolts, or at least
the side toward which the door is pushed
by persons inside the room attempting to
get out, whereby the withdrawal of the bolt
causes its surface to be withdrawn from the
adjacent portions of the socket, instead of
sliding against a flat surface perpendicular
to the line of pressure, as is the usual con-
struction of a lock bolt. Thus even though
strong pressure should be brought to bear
upon the door, the sprines are nevertheless
able to retract the bolts because of the ab-
sence of frictional resistance, due to the con-
dition just described. .

It should be noted that the foregoing de-
scription of the construction and arrange-
ment of the lock and its several parts ave
not to be understood as a limitation to the
particular construction, arrangement, and
numbers of parts shown. nor is it a limita-
tion to o plurality of bolts, instead of a
single bolt, nor to the arrangement of bolts
which causes one to project to the top and
the other from the bottom of the door,
vather than from the outer edge or any other
part of the door. The lock embodying the
principles of that here shown may be applied
as well to other devices than doors, for
example, windows, shutters, and the like,
and may be arranged in any position, so as
to accommodate itself to members which
swing about axes other than vertical, and
as well to members mounted to slide in any
plane. In the case of a door, shutter, or

8

other swinging structure, the electrical con-
nections between the block and the source
of power and control may be readily made
by slip contacts adjacent to the hinge axis,
in a manner well known to those acquainted
with the art of electrical conductors. Any
suitable means for conducting current be-
tween a magnet on the door and fittings
away from the door may be employed, but
as such means are already known and my
invention is not concerned with any modi-
fication therein, I have not deemed it neces-
sary to illustrate the same. It is sufficient
for my purpose to be understood that opera-
tive means for thus conducting electricity
are provided. In the following claims the
word “door” is used in a generic sense as
including any movable stopper capable of
closing an opening in a wall and being with-
drawn so as to uncover such opening and
it therefore includes not only doors, con-
sidered in the narrow sense of the term, but
also windows, shutters, hatches and the like,
whether the same are hinged so as to swing,
or otherwise mounted so as to slide, or are
removable bodily from the wall in which is
contained the openings which they are
adapted to cover.

What I claim and desire to secure by Let-
ters Patent is:

1. A door, a bolt mounted on said door,
a toggle linkage connected at one end ‘to
said bolt, a guide retaining said linkage ex-
tended substantially in the line of move-
ment of the bolt, a movable abutment for
the other end of said linkage, a latch for
holding said abutment fixed in a position
whereby said bolt is projected, means for
releasing said latch, and other means for
displacing the knuckle of said linkage and
thereby permitting retraction of the bolt.

2. A door, a bolt mounted on said door, a
toggle linkage conunected at one end to said
bolt, 2 movable abutment for the other end
of said linkage, a latch for holding said
abutment fixed in a position where said bolt
is projected, a hand operated rocker, and a

link connected to said rocker and to the

knuckle of said toggle, having a line of draft
oblique to the line of pivots of the toggle
and operable to break the toggle and there-
by retract the bolt.

3. A door, a bolt mounted on said door,
a toggle linkage connected at one end to
said bolt, a movable abutment for the other
end of said linkage, a latch for holding said
abutment fixed in a position where said bolt
is projected, a hand operated rocker, and
a link connected to said rocker and to the
knuckle of said toggle, having a line of
draft oblique to the line of pivots of the
toggle and operable to break the toggle and
thereby retract the bolt, said link having a
cam surface, and a stationary guide against
which said cam surface bears when the link
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is returned following a retraction of the
bolt, whereby to straighten the toggle and
thereby project the bolt. -

4. A door lock comprising a bolt, a bolt-
actuating spring tending to withdraw the
same, a lever to which said bolt is connect-
ed, a dog preventing movement of said lever
under the influence of said spring and
adapted to be displaced from the lever by
pressure exerted -thereby, a stop for pre-
venting displacement of said dog, and means
for displacing said stop and thereby releas-
ing the dog. o

5. A door lock comprising a bolt, a spring
tending to withdraw said bolt, a stop for
holding said bolt projected and adapted to
be tripped to permit retraction of the bolt,
manually operable means for projecting and
retracting the bolt, and a displaceable trans-
mission means connected with the bolt and
said manually operable means arranged and

guided to be-shifted into and out of the line-

_ of movement of the bolt by operation of
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said manual means, whereby the last named .

means is enabled to operate the bolt inde-
pendently of the stop. '

6. A door lock comprising a bolt, yield-
able means tending to retract the bolt, man-
ual means and connections therefrom to the
bolt for projecting and retracting the same,
a :displaceable abutment arranged to sus-
tain the bolt-withdrawing pressure of said
spring acting through -a part. of said con-
nections, shen the bolt is projected, and an
electrically controlled stop for holding said
abutment in its sustaining position adapted
to ‘be tripped to release said abutment and
permit retraction of the stop, the said con-
nections being “movable: by the manual
means into and: out of the influence of said
abutment. ‘

7. A door lock comprising a bolt, a pair of
pivotally connected links forming a toggle
linkage, one end of which is connected to the
bolt, a lever to which the other end of said
linkage is connected, guiding means holding
said linkage substantially in line to form s
rigid extension of the bolt, a stop for hold-
ing said lever in the position assumed when
the bolt is projected, a spring arranged to
exert force tending constantly to retract the
bolt, means for releasing said stop to permit
retraction of the bolt; and a manually oper-
able device connected with said toggle for
breaking or collapsing the same to enable
said ‘bolt to' be retracted without tripping
the stop. :

8. In a door a bolt slidingly. mounted, a
rod connected to said bolt and moving end-
wise, a lever having one arm connected to
said rod, a dog engageable with another arm
of gaid lever holding the same in the posi-
tion taken when the bolt. is projected, hut be-
ing displaceable from engagement therewith
by pressure exerted by said last-named arm,

1,387,578

a spring tending to retract the bolt, a latch
engaged with the dog to hold the latter in
the lever-engaging position, and means for
displacing said latch to release said dog.

9. In a door a bolt slidingly ‘mounted, a
rod connected to said bolt and moving end-
wise, a lever having one arm connected to
said rod, a dog engageable with another arm
of gaid lever holding the same in the posi-
tion taken when the bolt is projected, but
being displaceable from engagement there-
with by pressure exerted by said last-named
arm, a spring tending to retract the bolt, a
latch engaged with the dog to hold the latter
in the lever-engaging position, and a manu-
ally operable contrivance for displacing said
latch and thereby releasing the dog.

10. In a door a bolt slidingly mounted, a
rod connected to said bolt and moving end-
wise, a lever having .one arm connected to
said rod, a dog engageable with anotherarm:
of said lever holding the same in the posi-

tion-taken when the bolt is projected, but

being -displaceable from engagement there-
with by pressure exerted by said last-named
arm, a spring tending to retract the bolt, a
latch engaged with the dog to hold the latter
in the lever-engaging position, an electro-
magnet arranged to exert force on said latch
to displace the same and releage the dog, and
a distant controller in the . circuit of said
magnet operable to malke the same active.

11. The combination with a door and a
bolt for said: door, of a trip device con-
structed, arranged, and adapted to hold said
bolt in the projected or locking position,
ylelding means constantly acting with tend-
ency to retract or unlock the: bolt, a trip-
releasing mechanism adapted to unleck said
trip device whereby the bolt is- made free
to be retracted, and manual means for pro-
jecting the bolt and resetting the trip, said
manual means and the trip device including
a- toggle linkage connected to the bolt and
a control member connected to:the knuckle
of said linkage and being under manual con-
trol, whereby release and projection of the
bolt by said manual -means is permitted
while the trip device is in its locked posi-
tion. : : :

12. The combination in a door of a plural-
ity of bolts, levers each 'connected to one of
said bolts, dogs each engaged with one of
said levers to prevent movement thereof in
given directions, said dogs being engaged
one with the other so as to be movable simul-
taneously, a single trip device preventing
movement of said dogs and a controller for
disengaging said trip device. ’

18. The combination in a door of a bolt,
a spring tending to withdraw said bolt, a
hand operated member in connection with
said bolt and operable to project the same,
a lever connected to said bolt having a hold-
ing arm, a dog separate from said arm hav-
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ing a toe adapted to engage and hold the
said arm when the bolt i is p10]ected the dog
being located where pressure of said arm on
said toe tends to displace the latter from its
holding position, and a displaceable latch
engaging said dog to retain it with said toe
in the holding position

14. The combination in a door of a bolt,
a spring tending to withdraw said bolt, a
hand operated member in connection with
said bolt and operable to project the same,
a lever connected to said bolt having a hold-
ing arm, a dog separate from said arm hav-
ing a toe qclapted to engage and hold the

15 said arm when the bolt is projected, the dog

being located where pressure of said arm on
said toe tends to displace the latter from
its holding position, and a displaceable latch
engaging said dog to retain it with said toe
in the holdmcr posmon the dog having a
projection sp‘lced apart from its toe located
to be engaged by the aforesaid lever arm
when the latter is brought into the position
occupied upon projection of the bolt and
being thereby movable to place the dog in
engaO‘ement with said latch and the toe in
position to hold said lever arm.

In testimony whereof I have affixed my

signature.
JOSEPH F. WILSON.
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