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(54) LOCK MECHANISM FOR EXIT DOOR

(71)  We, ADAMS RITE MANUFAC-
TURING COMPANY, a Corporation organised
and existing under the laws of the State of
California, United States of America, of 540

5 West Chevy Chase Drive, Glendale, State of
California, United States of America, do
hereby declare that the invention for which
we pray that a Patent may be granted to us
and the method by which it is to be per-

10 formed, to be particularly described in and
by the following statement:—

The present invention relates generally to
the field of safety exit doors, and lock
mechanisms therefore. _

15 It has heretofore been known generally
to provide panic exit doors with top and bot-
tom conventional reciprocably mounted
bolts which are arranged to be normally
maintained in an extended bolted position,

20 when the door is closed. In the known struc-
tures, the bolts are arranged to be actuated
by a panic actuator device mounted on the
inside of the door for emergency operation
to move the top and bottom bolts to

25 retracted release position so as to enable the
door to be swung to an open position.

Such structures are disclosed, for exam-
ple, in U.S. Patent Nos. 3,334,500 and
3,663,047, and which, according to the pre-

30 vailing usual practice, utilize reciprocably
mounted top and bottom bolts that are car-
ried by the door structures, these bolts being
arranged to enter keeper recesses in the
door frame header and the threshold struc-

35 tures.

While bolts of the reciprocable type are
well suited for locking mechanisms on con-
ventional doors, it has been found that in
the case of panic exit doors excessive and

40 undesirable operating loads may develop
under certain conditions. In panic exit door
installations, crowding of persons at the
door during uncontrolled panic conditions
may result in the application of abnormally

45 high pushing forces against the inside of the
door, and as a result high friction load forces
on the bolts may indeed be so great as to
seriously affect, and under some conditions
make it virtually impossible to retract the

50 bolts by operating the panic bar actuating

device on the inside of the door.

The present invention proposes to solve
this difficulty by providing a simplified lock
mechanism by reducing the number of
reciprocably mounted bolt structures. 55
Instead, only one reciprocable bolt is pro-
vided at the bottom of the door, and at the
top of the door a fixed header bolt is utilized
for controlling an associated releasable
latching means which can be dogged in a 60
latched position with respect to the top bolt,
and which is also used to effectively dog the
bottom bolt in its retracted position. In the
present invention, the bolt mechanisms and
their connections to the actuators, as well as 65
the elements for dogging the bolts, are all
mounted and concealed within the stile
frame member at the swinging edge of the
door in a manner which permits greater flex-
ibility and adaptation of actuating devices 70
which may embody a key-controlled lock
cylinder as well as panic bar actuator
devices.

The present invention is more specifically
concerned with improvements in lock 75
mechanisms for panic exit doors, which have
multiple bolt arrangements, and in particu-
lar with respect to the bolt mechanisms and
the actuating means therefore.

This invention consists in a lock mechan- 80
ism for an exit door having a tubular stile
frame member extending along its swinging
edge, and with top and bottom bolt mechan-
ism, comprising:.

(a) lever means positioned in the tubular 85
stile, including a pair of separate rotatably
mounted levers;

(b) connecting rod structures in the stile
respectively connecting said levers with the
top and bottom bolt mechanism, the bottom 90
bolt mechanism including a bolt mounted
for reciprocable movement and the top bolt
mechanism includes a fixed member on the
frame and a horizontally swingable latch
member mounted on the door to be engaged 95
with said fixed member when the doorisina
closed position, said latch member being
swingable into a released position with
respect to said fixed member to permit the

door to be opened; 100
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(c) a driving connection between said
levers;

(d) said lever means being normally
operative in one direction to axially move

S said rod structures away from each other to
effect one operating condition of the bolt
mechanisms; and

(e) manually operable means accessible
from one side of the door for rotating one of

10 said levers and the connected other lever of
the levers as a unit in an opposite direction
to axially move said rod structures towards
each other to effect another operating con-
dition of the bolt mechanisms.

15  Referring to the accompanying drawings,
which are for illustrative purposes on-
ly: Fig. 1, is an inside elevational view of
an exit door with a lock mechanism having
multiple bolts according to the present

20 invention, and including a panic actuating
device mounted on the inside of the door;

Fig. 2, is an enlarged horizontal section of
an cnd portion of the panic actuator device
and associated key-controlled actuator

25 device for selectively operating the multiple
bolts, taken substantially on line 2-2 of Fig.
1;

Fig. 3, is an enlarged fragmentary vertical
sectional view taken substantially on line

30 3-3 of Fig. 2, showing the actuating connec-
tion with the linkage system of the associ-
ated panic bar actuator;

Fig. 4, is a transverse sectional view taken
substantially on line 4-4 of Fig. 2, showing

35 the details of the multiple bolt structures
and actuating components contained within
the tubular frame stile at the swinging edge
of the door;

Fig. 5, is a fragmentary vertical sectional

40 view taken substantially on line 5-5 of Fig.
4, to show details of the rotatable lever
means for actuating the multiple bolts;

Fig. 6, is a fragmentary vertical sectional
view taken substantially on line 6-6 of Fig.

45 4, showing details of the dogging means;

Fig. 7, is a transverse sectional view taken
substantially on line 7-7 of Fig. 4, to show
the latching position of the latching member
with the bolt at the top of the door; and

50 Fig. 8, is a similar view showing the latch-
ing member in a non-latching position with
respect to the bolt.

For illustrative purposes, there is dis-
closed in Fig. 1, an exit door, as generally

55 indicated by the numeral 10, of conven-
tional construction in which a glass panel 12
is shown as being mounted within a sur-
rounding narrow stile tubular frame 14. The
door is conventionally hinged at its inner

60 edge 16 for swinging movement within a
door opening having a top header 18, bot-
tom threshold 20, and in this case a door
frame 22 extending along the tubular frame
24 at the swinging edge of the door. While

65 only one exit door is shown in this case, it is

to be understood that the door opening may
be of a size to operably receive a pair of
swinging doors having their swinging edges
adjacently disposed. The door embodies a
locking mechanism having multiple bolts 70
according to the present invention, which
are arranged for selective ogeration by
means of key-controlled means 26, shown as
being mounted on the outside of the tubular
frame 24 (Fig. 2) or by a panic bar actuator 75
device, as generally indicated by the num-
eral 28, which is mounted on the inside of
the door in spanning relation to extend bet-
ween the door frame members at the hinged
and swinging edges thereof. 80

The panic bar actuator device 28 may be
of any conventional construction, but should
preferably mechanically be so designed as to
deliver a rotary movement to a motion
delivery shaft. For illustrative purposes, the 85
panic bar actuator device 28 basically con-
forms to that which is disclosed in our
copending British Patent Application No.
02002/78 (Serial No. 1 579 921) filed Janu-
ary 18 1978 which is incorporated herein by 90
reference, and basically includes an elongate
housing structure 30 and a coextensive
exposed push-bar 32 which is supported for
movement towards and away from the hous-
ing. The push-bar is connected through a 95
connecting linkage with a reciprocably
mounted actuator element 34, such that
when the push-bar is depressed the actuator
element 34 will be moved towards the right,
as viewed in Fig. 3. Spring means gnot 100
shown) normally urges the actuator element
towards the left to a position as shown in
Fig. 3. Reciprocal movements of the
actuator element 34 are transmitted to an
elongated connecting link 36 which is pivot-
ally connected at one end with the actuator
element, and at its other end is pivotally
connected with a crank arm 38 which is
affixed to and rotatable with a shaft 40. As
best seen in Fig. 5, the shaft 40 is rotatably 110
supported in a bearing bracket 42 which is
mounted within the tubular stile frame
member 24 and secured to its inner side wall
44 by means of mounting screws 46. The
shaft 40 is axially retained in the bearing 115
bracket by means of snap rings 48 at its
opposite ends.

The inner end of the shaft 40 non-
rotatably mounts a lever arm 50 which is
retained thereon by a retaining screw 52
threaded into the end of the shaft. The bear-
ing bracket 42 also 4provides a support for a
rotatable shaft 54 which is positioned
immediately below and in spaced relation to
the shaft 40, the shaft 54 having a headed
portion 56 at its outer end, and at its inner-
most end being non-rotatably connected
with a lever arm 58 which is retained on the
shaft by a retaining screw 60 threaded into
the end thereof.
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The lever arms 50 and 58 provide rotat-
able lever means for the actuation of a top
bolt mechanism, as generally indicated by
the numeral 62, and a bottom bolt mechan-

5 ism, as generally indicated by the numeral
64, these bolt mechanisms being respec-
tively connected with the lever means by
connecting rod structures 66 and 68, as best
shown in Fig. 4. The rod structure 66 has a

10 lower rod section 70a which is connected by
a pivot pin 72 with the outermost end of
lever arm 50, and the rod structure 68 has a
rod section 70b which is connected by a
pivot pin 74 with the outermost end of the
15 lever arm 58. The effective lengths of the
lever arms 50 and 58 are the same. How-
ever, due to the fact that the top bolt
mechanism and the bottom bolt mechanism
have different operating characteristics, the
20 lever arms are required to move their
respective connected rod sections different
distances. For a given movement of the rod
section 70a, the rod section 70b must move
a relatively greater distance. This difference
25 in movement of the rod sections is accomp-
lished by providing a mechanical intercon-
nection between the lever arm 50 and the
lever arm 58, which will increase the arc of
travel of pivot pin 74 in relation to the arc of
30 travel of the pivot pin 72. This may be
accomplished in various ways, but is illus-
trated in Fig. 4 as comprising a second lever
arm 50a which is integrally formed with the
lever arm 50 and carries a pin 76 at its out-
35 ermost end, this pin having a radial spacing
from the axis of shaft 40 which is greater
than the radial spacing of the pivot pin 72.
The pin 76 is movable in a radial slot 78
40 wélich is formed in a portion of the lever arm
58.

As best shown in Fig. 4, the bottom bolt
mechanism 64 comprises a bolt 80 which is
formed from a hexagonal extrusion. This
bolt is guidingly supported for vertical recip-

45 rocal movements in a U-shaped bracket 82
which is secured as by screws 84 to the inner
side wall 44. Preferably, the bolt 80 is sup-
ported in the bracket arms by suitable bush-
ings 86 of nylon or other suitable material.

50 The uppermost end of the bolt 80 is
threadedly engaged with the lower end of a
rod section 88b of the connecting rod struc-
ture 68. The lowermost end of the bolt 80 is
bevelled, and arranged in the bolt extended

55 position to seat within a keeper recess 90
formed in the door threshold 20.

The top bolt mechanism 62, as best shown
in Figs. 4 and 6-8, comprises a bolt 92 which
is secured to an attaching plate 94, this

60 attaching plate being secured to the top
header as by screws 96 so as to project
downwardly therefrom into the path of
travel of the upper end of the tubular frame
member 24, a notch 98 being provided at

65 the upper end of the wall 44 to permit pas-

sage of the bolt into the frame member as
the door moves into a closed position.

Latching means are provided for opera-
tive association with the bolt 92, and com-
prises a latching member 100 which is 70
mounted upon an upper supporting bracket
102 that is secured to the inner side wall 44
as by screws 104. The latching member is
mounted on a rotatable shaft 106 which
provides a vertical axis of rotation for the 75
latching member. As shown in Figs. 7 and 8,
the latching member is formed with radially
diverging fingers 108 and 110 which are
engagable by the bolt 92 during opening and
closing movements of the door, the bolt dur- 80
ing closing movement of the door operating
to swing the latching member to a latching
position relative to the bolt, as shown in Fig.

7, and during opening movement of the
door operating to rotate the latching 85
member to a non-latching position as shown

in Fig. 8. It will be observed that in the latch-
ing position, as shown in Fig. 7, a head
flange 112 on the bolt is positioned so as to
underlie adjacent edge portions of the fin- 90
gers 108 and 110. Thus, the bolt and latch-
ing member are interlocked in such a man-
ner that they cannot be vertically separated
by the insertion of a pry-bar between the top
header and the upper end of the door. A 95
high degree of security is thus provided with
this type of bolt mechanism.

Dogging means are provided for dogging
both the top bolt mechanism and the bottom
bolt mechanism for certain of their operat- 100
ing conditions. In the case of the top bolt
mechanism, the lowermost end of the shaft
106 is connected with a dogging plate 114
which is rotatable in a horizontal plane in
unison with the rotative movements of the 105
latching member 100. A coiled spring 116
connected between the bracket 102 and the
dogging plate functions to normally urge the
latching member 100 towards the non-
latchgng non-dogged position, as shown in 110
Fig. 8.

%\s shown in Figs. 4 and 6, a dogging lever
118 is pivotally mounted on a pivot pin 120
below the path of movement of the dogging
plate 114, which permits swinging move- 115
ment of the dogging lever in a vertical plane.

The free end of the dogging lever is pivotally
connected at 122 with the upper end of a
rod section 88a of the connecting rod struc-
ture 66. Moreover, the dogging lever 118 is 120
provided adjacent its pivoted end with a
projecting nose portion 124 which is
adapted to normally seat in a dogging posi-
tion behind an abutment edge 126 on the
abutment plate 114, when the latching 125
member 100 is in a latching position with
reference to the bolt 92, and when the rod
structures 66 and 68 have been moved apart
to a locking position by the action of the
lever arms 50 and 58 due to the urging force 130



4 1 594 086 4

of the spring means of the associated panic
bar actuator device 28, this spring acts
through the connecting link 36 and crank
arm 38 to rotate the shaft 40 and the con-
5 nected lever arms into a bolt locking posi-
tion. In this position, as will be noted in Fig.
4, the pivot pins 72 and 74 will be disposed
in an over-center position with respect to a
vertical axis through the centers of the shafts
10 40 and 54.

In order to open the door, the lever arms
will be rotated in a counter-clockwise direc-
tion, as viewed in Fig. 4, either by depres-
sing the push bar 32 of the panic bar

15 actuator device 28, or by the actuation of
the connected key-controlled means 26,
when used. As a result of this operation, the
bottom bolt 80 will be retracted from the
recess 90, and the nose portion 124 with-

20 drawn from behind the abutment edge 126.
The door is now free to be opened, and as it
is moved from closed position, the latching
member 100 will be moved by the bolt 92 to
a non-latching position as shown in Fig. 8. In

25 this position, the nose 124 will be in a posi-
tion of engagement with the under surface
of the dogging plate 114, and this plate will
restrain the lever arms and connected rod
structures against movement in a direction

30 which would tend to extend the bolt 80 into
its extended position. Thus, the bolt 80 is
dogged in its retracted position and cannot
be moved to an extended position until the
door is again moved into closed position so

35 as to shift the dogging plate 114 to a posi-
tion which will permit the nose 124 to again
seat behind the abutment edge 126.

From a consideration of the lock mechan-
ism as thus far described, it will be apparent

40 that the mounting positions of the top and
bottom bolt mechanisms will be dimension-
ally fixed with respect to the top header 18
and the bottom threshold 20, and that the
length of the connecting rod structures 66

45 and 68 will be different for doors of differ-
ent heights. It is, therefore, a feature of this
invention to provide connecting rod struc-
tures which may be suitably adjusted to
accommodate the lock mechanism for doors

50 of different height dimensions. For this pur-
pose, similar means are provided for adjust-
ing each of the connecting rod structures,
and such means has been illustrated in con-
nection with the connecting rod structure

55 66, as shown in Fig. 4. The same adjusting
means will also be provided in connection
with the rod structure 68. More specifically,
the rod section 88a is provided with a sleeve
extension 88c of a size to receive the adja-

60 cent end of the rod section 70a in telescopic
relation to form a slip-joint connection
therebetween. A bowed spring 128 is
formed with openings 130 at its ends, which
are adapted to receive and grippingly

65 engage the respective rod sections at the

joint when the bowed spring is positioned in
spanning relation over the joint. The spring
may be released with respect to the gripped
sections, for the purpose of adjusting the
joined sections, merely by pressing the 70
spring ends towards each other.

While the above described adjusting
means will be used for major adjustments of
the connecting rod structures to accommo-
date the mechanism for doors of different 75
height, it will be noted that minor adjust-
ments of the bolt 80 are possible simply by
rotating the bolt in one direction or the
other on its threaded connection with the
rod section 88b. 80

The key-controlled means 26 is shown as
being mounted on the inner side wall 132 of
the tubular frame member 24, to provide an
actuator for use by authorized persons on
the outer side of the door to permit the lock- 85
ing mechanism to be unlocked, when
desired, from the outside. As shown, the
key-controlled means is of conventional
construction and comprises a tumbler lock
cylinder 134 adapted for actuation by means 90
of a suitable key 136 to rotate an operably
associated cam lever 138 into engagement
with the pin 76, and thereby rotate the lever
arms 50 and 58 in the appropriate direction
to unlock the top and bottom bolt mechan- 95
isms. The cam lever 138 has lost motion
relation with respect to the pin 76.

As will be seen, the tumbler lock cylinder
is mounted on an exterior mounting plate
140 (Fig. 5), this plate being secured in posi- 100
tion by mounting screws 142 which extend
between the side walls 44 and 132 of the
tubular frame 24, and with the screw head
portions seated in the wall 44 where they
are covered by an end cap 144 of the panic 105
bar actuator device 28.

From the foregoing description and draw-
ings, it will be clearly evident that the
delineated objects and features of the inven-
tion will be accomplished.

WHAT WE CLAIMIS:

1. A lock mechanism for an exit door
having a tubular stile frame member extend-
ing along its swinging edge, and with top and
bottom bolt mechanisms, comprising:

(a) lever means positioned in the tubular
stile, including a pair of separate rotatably
mounted levers;

(b) connecting rod structures in the stile
respectively connecting said levers with the 120
top and bottom bolt mechanism, the bottom
bolt mechanism including a bolt mounted
for reciprocable movement and the top bolt
mechanism includes a fixed member on the
frame and horizontally swingable latch 125
member mounted on the door to be engaged
with said fixed member when the doorisina
closed position, said latch member being
swingable into a released position with
respect to said fixed member to permit the 130
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door to be opened;

(c) a driving connection between said
levers;

(d) said lever means being normally

5 operative in one direction to axially move
said rod structures away from each other to
effect one operating condition of the bolt
mechanisms; and

(e) manually operable means accessible

10 from one side of the door for rotating one of
said levers and the connected other lever of
the levers as a unit in an opposite direction
to axially move said rod structures towards
each other to effect another operating con-

15 dition of the bolt mechanism.

2. A lock mechanism as set forth in
claim 1, in which the manually operable
means includes a key-controlled rotatable
cam lever having a lost motion operative

20 relation with one of said levers.

3. A lock mechanism as set forth in
claim 1, in which the manually operable
means includes a depressable push bar
mounted on the inner face of the exit door

25 and being operatively connected with one of
said levers.

4. A lock mechanism as set forth in
claim 1, in which the rod structures include
means for adjusting their length to fit doors

30 of different heights.

5.. A lock mechanism as set forth in
claim 4, in which each rod structure includes
rod sections with adjacent ends connected
by a telescopic slip joint; and in which the

35 adjusting means includes a bowed spring for
clampingly retaining the joined sections in
adjusted connected position for unitary
movement, said spring having openings at
its ends for respectively receiving portions

40 of the joined rod sections therethrough and
being normally urged into gripped engage-
ment therewith, the spring being releasable
with respect to the joined sections when the
spring ends are moved towards each other.

45 6. A lock mechanism as set forth in
claim 1, in which said lever means, rod
structures and the associated parts of the top
and bottom bolt mechanism are all mounted
on a common wall of the tubular stile frame

50 member, whereby to permit the use of stiles
of different dimensions.

7. A lock mechanism as set forth in
claim 1, in which one of said levers is a dou-
ble ended lever in which one arm extends in

55 a substantially opposite direction than the
other arm and the other of said lever has a
single arm, and in which the operative
lengths of said single arm and said other are
substantially equal and are operative

60 through said driving connection to relatively
axially move the rod structure connected
with the lower bolt mechanism a greater dis-
tance than the corresponding movement of
the rod structure connected with the top

65 bolt mechanism.

8. A lock mechanism as set forth in
claim 7, in which the levers are mounted on
spaced apart parallel pivotal axes, and said
driving connection is mechanically operative
to increase the effective relative travel 70
swinging movement of said single arm with
respect to said other arm.

A lock mechanism as set forth in
claim 1, in which the bottom bolt mechan-
ism reciprocable movements include 75
extended and retracted positions.

10. A lock mechanism as set forth in
claim 9, in which the fixed member com-
prises a bolt mounted on an associated door
frame top header. 80

11. A lock mechanism as set forth in
claim 10, in which the top bolt mechanism
includes means operable by said fixed bolt
member in response to movement of the
door out of a closed position, to deadlock 85
the bottom bolt mechanism in its retracted
position.

12. A lock mechanism as set forth in
claim 10, in which the fixed bolt member
projects downwardly from the associated 90
door header.

13. A lock mechanism as set forth in
claim 12, in which said fixed bolt member
and said latch member have portions
adapted to vertically interlock in the closed 95
position of the door, so as to prevent rela-
tive vertical separation of the bolt and latch
member by means of a pry bar inserted bet-
ween the door header and the top frame of
the door. :

14. A lock mechanism as set forth in
claim 13, in which the interlocking portion
of the fixed bolt member comprises a head
flange which is adapted to extend under an
edge forming interlocking portion of the 105
associated latch member.

15. A lock mechanism as set forth in
claim 12, in which dogging means including
a vertically swingable dogging member con-
nected with the rod structure of the top bolt 110
mechanism is operable to a dogging position
with respect to the horizontally swingable
bolt latching member, when the latching
member is moved by the bolt to said latch-
ing position.

16. A lock mechanism as set forth in
claim 15, in which said bolt latching member
is normally spring urged in its horizontal
swinging movement towards its non-latching
position.

17. A lock mechanism as set forth in
claim 15, which further includes a horizon-
tally swingable element actuatable in
response to the movement of the latching
member to its non-latching position, for
holding the dogging member in a non-
dogging position with respect to the top bolt
mechanism and also operate through the
interconnected rod structures to dog the
bolt of the bottom mechanism in a released

100
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position.
© 18. A lock mechanism as set forth in
.claim 17, in which the bolt latching member
is supported on a vertical pivotal axis and
5'has horizontal outwardly diverging fingers
adapted to coact with the fixed bolt member
during door opening and closing move-
ments, and in a door closed position one of
said fingers occupying a latching position
10 opposing movement of the door from its
closed position; in which said element com-
prises a flat plate underlying the latching
member and being connected for horizontal
pivotal movement therewith; and in which
15 the dogging member comprises a lever
below said flat plate having one end sup-
ported for swinging movement on a horizon-
tal pivotal axis and its other end connected
to the associated rod structure, said dogging
20 member having a nose portion adapted in
the dogging position to extend past an edge
of said flat plate to oppose movement of the
latching member by the fixed bolt member
to a non-latching position; and said nose
25 portion in a non-latching position of said
latching member being adapted to-engage
against the undersurface of the flat plate and
thereby oppose movement of the rod struc-
tures in a direction away from each other,
30 and thus dog the bottom bolt in its retracted
position.
19. A lock mechanism as set forth in
claim 1, in which one of said levers is a dou-

ble ended lever in which one arm extends in
a substantially opposite direction than the
other arm and the other of said levers has a
single arm, and the effective lengths of said
single arm and said other arm are substan-
tially equal; and said driving connection
includes an overlapping relationship bet-
ween said single arm and said one arm, and
a pin and slot connection.

20. A lock mechanism as set forth in
claim 19, in which the pin is carried by said
one arm, and the slot is formed of said single
arm.

21. A lock mechanism as set forth in
claim 20, in which the effective operative
length of said one arm is greater than the
respective effective lengths of said single
arm and said other arm.

22. A lock mechanism as set forth in
claim 19, in which the manually operable
means includes a key-controlled rotatable
cam lever movable between said single arm
and said one arm in an operative path of
engagement with said pin.-

3. A lock mechanism as set forth in
claim 19, in which the manually operable
means includes a depressable push bar
operatively connected to rotate said double
ended lever.

24. A lock mechanism substantially as
hereinbefore described, having reference to
the accompanying drawings.
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