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Melvin G. Ozier and John W. Montgomery, Decatur,

Ala., assignors to Willo Products Company, Ine., a

corporation of Alabama

Filed Sept. 29, 1969, Ser. No. §61,722
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U.S. Cl 49—15 9 Claims

ABSTRACT OF THE DISCLOSURE

Slide bar detachably connected to door carriage and
movable to door open and closed positions. Cam surfaces
at opposite ends of slide bar engage and lower lock bar
actuating member when door opened and closed and lift
lock bar upon initial movement of slide bar away from
door opened and closed positions. Slide bar actuator con-
nected to main bar while in intermediate position and
disconnected therefrom while in upper and lower posi-
tions, with door in fully open or closed position. Safety
member prevents movement of door carriage without
corresponding movement of slide bar.

BACKGROUND OF THE INVENTION

This invention relates to apparatus for operating and
locking prison doors and more particularly to the pro-
vision of apparatus which includes improved means, oper-
able from a remote point from the doors, which shall be
effective to lock the doors both in opened and closed po-
sitions and to unlock the doors and move them selectively
from opened and closed positions.

Heretofore in the art to which our invention relates,
difficulties have been encountered with prison doors due
to the fact that occupants of prison cells often tamper
with the doors while they are in fully opened or closed
positions ‘whereby the doors cannot be operated properly
from the fully opened or closed positions.

In accordance with our invention, we provide operat-
ing and locking mechanism wherein the prison cell door
is securely locked top and bottom by a lock bar that is
inaccessible to the prisoner. The operating and locking
mechanism is completely controlled from a control box
at the end of a row of cell doors whereby one or more
doors can be selected for opening at one operation. The
doors can be locked open or may be closed again without
changing the selector bar. Also, if desired, one or more
of the doors may be locked in open position and the re-
mainder of the doors can be returned to a closed position
and locked, the position of the operating handle inside
the control box indicating whether the door is closed
and locked; selected for closing or opening; or, open and
locked. Our improved mechanism also provides full,
positive control of the door in any partial open position
whereby the prisoner cannot move, change or restrain
the door sufficient to prevent it from being closed or
opened. Furthermore, all parts of our improved door
control mechanism are operated mechanically, thus elimi-
nating the necessity of depending upon spring or gravity
actuated members.

Apparatus embodying features of our invention is il-
lustrated in the accompanying drawings, forming a part
of this application in which:

FIG. 1 is a side elevational view, parily broken away
and in section showing the position of the mechanism
while the cell door is in closed and locked position;

FIG. 2 is an enlarged, sectional view taken generally
along the line 2-—-2 of FIG. 1;

FIG. 3 is an enlarged sectional view taken generally
along the line 3—3 of FIG. 1;
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FIG. 4 is an enlarged, sectional view taken generally
along the line 4—4 of FIG. 1; and,

FIG. 5 is a fragmented, sectional view, partly broken
away and in section showing the power means for re-
ciprocating the main bar and the selector bar control
handle for a cell door.

Referring now to the drawings for a better under-
standing of our invention, we show a prison cell door
generally at 10 connected at its upper end to a hanger
bracket 11. The upper end of hanger bracket 11 is se-
cured by retaining screws 12 to the lower end of a door
hanger plate 13. The upper portion of hanger plate 13 is
secured by suitable bolts 14 to an angle member 16
which defines an elongated, supporting carriage for the
door 10. Grooved rollers 17 are mounted for rotation
on stub shaft-like members 18 adjacent each end of the
carriage angle 13 with the stub shaft being secured in
place by suitable retaining nuts 19. Annular grooves
21 are provided in the rollers 17 for engagement with a
supporting track 22.

As shown in FIG. 2, the hanger plate 13 extends
through a suitable opening 23 provided in a supporting
frame indicated generally at 24. An elongated plate
26 having a longitudinally extending slot 27 therein re-
ceives the hanger plate 13 with a sliding fit. The elongated
plate 26 rides in a guideway 30 which is defined by a
guide plate 28 which is secured in spaced relation to the
frame member 24 by securing bolts 29. A spacer ele-
ment 31 is positioned between the frame member 24 and
the guide plate 28, as shown.

The position of the door and its hanger relative to
the carriage angle 16 is adjusted by providing an adjust-
ing bar 32 between the hanger plate 13 and the carriage
angle 16 and securing an adjusting angle bracket 33
rigidly fo the adjusting bar. A threaded opening 34 is
provided through the upper flange of angle bracket 33 for
receiving an adjusting screw 36 which engages the upper
surface of carriage angle 16 to thus vary the position be-
tween angle bracket 33 and the carriage angle 16. A suit-
able lock nut 37 secures the angle bracket 33 at selected,
adjusted positions.

Secured to opposite ends of the carriage angle 16 is
an angle member 38 having a transverse portion 39 and
a rearwardly extending portion 41, as shown in FIG. 4.
An upwardly opening recess 42 is provided in the trans-
verse portion 39 adjacent the rearwardly extending por-
tion 41 for receiving the lower end of an elongated slide
bar 43. A pawl 44 is pivotally mounted on the slide bar
43 inwardly of each end thereof, by suitable means, such
as a pivot pin 46 having a retaining nut 47. Each pawl
44 is in alignment with the adjacent, rearwardly extend-
ing portion 41 of the member 38 whereby the pawl is
adapted to engage the rearwardly extending portion 41
while the pawl 44 is pivoted to a lower position, as shown
at the left side of FIG. 1. Elongated angle members 48
and 49 are secured to a vertical supporting member 51
with the lower edge of the horizontal flange of angle
member 48 being in position to engage the top of the sub-
jacent pawl 44 whereby the pawl is held in its lower
position so long as the pawl engages its associated angle
member 48 or 49, as the case may be. Fach pawl is
urged in an upward direction by suitable means, such as
a torsion spring, whereby upon moving out of engage-
ment with the angle member 48 or 49, the pawl 44 moves
to the raised position, as shown at the right side of
FIG. 1.

As shown in FIG. 1, the inner ends of the angle mem-
bers 48 and 49 are spaced from each other and are turned
upwardly as at 5¢ and 55, respectively whereby the sub-
jacent pawl 44 is released as it moves inwardly and out
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of engagement with the angle member 48 or 49, as
the case may be.

As shown in FIG. 1, the upper surface of the elongated
slide bar 43 is provided with downwardly and outwardly
sloping surfaces 52 and 53 to define slots 54 and 56 adja-
cent opposite ends of the slide bar 43. Extending across
the upper surface of slide bar 43 in position to engage
the slots 54 and 56 is a roller 57 which is mounted for ro-
tation on a shaft-like member 58 which in turn is con-
nected to a depending lock bar 539 by a suitable connection
indicated generally at 61 whereby the shaft 58 and lock bar
59 are positively connected to each other. The lock bar 59
is adapted to securely lock the cell door 10 at both the
top and bottom in a manner well understood in the art
to which the invention relates. Upon lifting the lock bar 59,
the cell door 10 is unlocked and upon lowering the lock
bar 59, the cell door is locked.

Secured rigidly to an upstanding portion adjacent one
end of the slide bar 43 by suitable bolts 63 is an upstanding
slide bar drive plate 64 which in turn is rigidly secured to
an upstanding bracket 66. Pivotally connected to the
bracket 66 by a pivot pin 67 is an elongated drag link 68.
The outer end of the drag link 68 carries a transverse drag
pin 69 which extends through an elongated opening 71
provided in a selector bar indicated generally at 72.

Opposite ends of the selector bar 72 are pivotally con-
nected to the lower ends of depending links 73 by suitable
pivot pins 74. The upper ends of links 73 are pivotally con-
nected by pins 76 to bell crank-like levers 77 which are
mounted for rotation about stub shaft members 78. The
crank-like levers 77 are pivotally connected to an elongated
link 79 by pivot pins 81 whereby upon reciprocating the
link 79, the members 77 are rotated about the shafts 78
whereby the links 73 and the selector bar 72 supported
thereby are raised and lowered. Vertical, angle guides 82
are provided at each side of the selector bar 72 to cause
vertical movement of the selector bar as it is moved by
the links 73.

As shown in FIGS. 1 and 2, the drag pin 69 is in posi-
tion to engage a vertical recess 83 which is provided be-
tween spaced apart portions of a main bar indicated at 84.
That is, the main bar 84 comprises sections having ends
which are spaced from each other to define the recess 83.
Adjacent sections of the main bar 84 are connected to
each other by a splice plate 86 which is secured in place
by suitable bolts 87.

From the foregoing, it will be seen that the drag pin 69
is adapted to move from an uppermost position above the
main bar 84 to an intermediate position where it engages
the recess 83 and to a lower position beneath the main
bar 84. In FIG. 1, the cell door is shown in closed, locked
position wherein the drag pin 69 is elevated above the
main bar by moving the link 79 toward the left, as viewed
in FIG. 1. While in this position, the drag pin 69 rides
between spaced apart flanges of a vertical channel member
88 whereby there is no movement of drag pin 69 while in
a position above the main bar 84.

Communicating with the lower end of the groove in
channel member 88 is a horizontal channel member 89
which is adapted to receive the drag pin 69 while the drag
pin is moved to the intermediate position in position to
engage the recess 83 in the main bar 84 whereby the drag
pin 69 ridges in between the flanges of channel member
89 and in the elongated opening 71 to thus move the drag
link 68 and the slide bar 43 operatively connected thereto
toward the right, as viewed in FIG. L.

Communicating with the groove in the channel member
89 at the opposite end thereof from the end communicat-
ing with channel member 88 is a depending, vertical chan-
nel-like member 91 having spaced apart, vertical flanges
for receiving the drag pin 69. Accordingly, upon move-
ment of the main bar 84 a distance to position the drag pin
69 in alignment with the groove in the channel member
91, the door is moved to fully open position. To lock the
door in open position, the link 79 is moved toward the

10

15

20

25

30

40

45

60

70

75

4
right to thus cause drag pin 69 to move downwardly into
Ehe groove in channel member 91 and beneath the main
ar 84.

As shown in FIGS. 1 and 3, the main bar 84 is supported
between guide rollers 92 which are mounted at longi-
tudinally spaced intervals. The guide rollers 92 are sup-
ported by suitable stub shaft-like members which are se-
cured in place by nuts 93. The main bar 84 is driven
by suitable power means, such as by a motor 94 which is
operatively connected to a threaded shaft 96 by a suit-
able drive connection indicated generally at 97. A threaded
sleeve 98 is mounted on the threaded shaft 96 and is con-
nected rigidly to the main bar 84 whereby upon rotation
of the threaded member 96, the main bar 84 is moved
longitudinally in selected directions.

Also, as shown in FIG. 5, the end of the link 79 is
pivotally connected to a link 99 which in turn is pivotally
connected to the outer end of a lever arm 101 by a pivot
pin 102. The inner end of lever arm 101 is rigidly con-
nected to a shaft 103 which is secured to a selector bar
control handle 104 which is adapted to be moved fo an
upper position, an intermediate position and a lower posi-
tion, as shown. While in the upper position, the door is in
locked open position. While in the intermediate position,
the drag pin 69 is in recess 83 whereby it moves with the
main bar 84, When the selector bar control handle 104 is
moved to the lower position, the door is in locked closed
position, as shown in FIG. 1. That is, in this position, the
link 79 is moved toward the left, as viewed in FIGS. 1 and
5 whereby the drag pin 69 is elevated out of contact with
the main bar 84 and rides upwardly between the flanges of
the channel member 88.

A lock bar safety roller 106 is mounted on the shaft 58
carrying the roller 57, as shown in FIG. 3. The roller 106
ridges in a cut-out opening 107 in the carriage flange
16 while the roller 57 is in the recesses 54 or 56, as the
case may be. The safety roller 106 is of a diameter to en-
gage an inwardly extending lip 108 carried by the slide
bar 43 in the event the carriage angle 16 is moved inde-
pendently of the slide bar 43. That is, upon movement of
the door 10 and the carriage angle 16 without correspond-
ing movement of the slide bar 43, the safety roller 106
lifts the lock roller 57 against the inwardly extending
lip 108 thereby preventing the door from being opened
without having control through the main bar and its oper-
ating mechanism. It will thus be seen that the safety roller
106 prevents jamming of the mechanism by a prisoner or
any other obstruction or force against the door after the
door is unlocked and the slide bar is not completely en-
gaged with the carriage angle 16.

From the foregoing description, the operation of our
improved apparatus for operating and locking a prison
door will be readily understood. With the door in closed
and locked position, as shown in FIG. 1, the selector bar
control handle 104 inside the control box is in the down
position and will be indicated “locked closed.” To select
a door to be opened, the selector handle will be moved
to an intermediate position which by mechanical means
will move the link 79 toward the right, as viewed in FIG. 1,
whereupon the drag link pin 69 drops into the slot 83
in main bar 84, thus connecting the main bar directly to
the side bar 43 through the plates 64 and 66 and link 68.
With the main bar 84 connected to drag pin 69, the motor
94 drives the threaded member 96 to move the main bar
and the slide bar 43 connected thereto toward the right,
as viewed in FIG. 1.

The slide bar 43 travels a predetermined distance, such
as two inches, before the depending pawl 44 engages the
rearwardly extending end portion 41. This initial, pre-
determined movement of the slide bar 43 raises the lock
bar actuating roller 57 which in turn lifts the lock bar
59 whereupon the door 10 is unlocked before the pawl
44 engages the rearwardly extending end portion 41 to
move the carriage angle 16 and the door 106 connected
thereto. Continued movement of the slide bar 43 engages
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pawl 44 with the rearwardly extending portion 41 where-
upon the entire door carriage unit is moved toward the
right, as viewed in FIG. 1 or toward open position. The
pawl 44 is held in the down position by its engagement
with the angle 48 until it passes from beneath the up-
wardly and inwardly extending lip 55, whereupon the
pawl 44 rotates to an elevated position to disengage the
rearwardly extending portion 41, At the time the pawl
44 disengages the member 41, the door 10 is in com-
pletely opened position. Since the pawl 44 has disen-
gaged the member 41 and is no longer connected to the
door carriage mechanism, the slide bar 43 continues to
travel after the door is opened completely thereby drop-
ping the roller 57 into the recess 54. That is, the roller
57 moves down the inclined surface 52 into slot 54
whereupon the roller 57 lowers the locking bar 59.

With the roller 57 in the slot 54, the selector handle
104 may be pushed completely to the up position where-
upon the link 79 would be moved toward the right as
viewed in FIG. 1, to thus move the selector bar 72 down-
wardly whereby the drag link pin 69 is moved down-
wardly between the flanges of the channel member 91
to thus separate the drag link pin 69 from the main bar
whereby the main bar may be moved independently of
pin 69 and the mechanism operatively connected thereto.
This completes the opening and locking in open position
of the cell door 10 together with the step of disengaging
the operation of the particular door 10 from the main
bar 84. In this position, the selector handle 104 indicates
that this particular door is locked in open position.

With the cell door in opened and locked position, the
main bar can now be operated without changing the
position of this particular door. However, it must be
returned to the fully opened position before the particu-
lar door 10 can be selected to close again. To close the
door 10, the above operation is reversed whereby the
roller 57 moves the predetermined distance before en-
gagement with the rearwardly extending portion 41 at
the right of FIG. 1. This initial movement lifts the roller
57 up the inclined surface 62 to thus lift the lock bar 59
before pawl 44 at the right side of FIG. 1 engages the
member 41.

The lock bar safety roller 106 being on the same shaft
as lock roller 57 prevents jamming of the mechanism by
a prisoner or any other obstruction or force against the
door after the door is unlocked and the pawl 44 carried
by the slide bar is not completely engaged with the por-
tion 41 of the door carriage. That is, if a prisoner pushes
the door while in this position, the safety roller 106 will
raise the lock roller 57 against the inwardly extending lip
108 carried by slide bar 43, thereby preventing the door
from being opened without having control through the
main bar 84. After the roller 57 moves up the inclined
surface 52 or 53, as the case may be, the roller 106 then
engages and rides along an elongated trackway 100 which
is mounted on the carriage angle 16 in parallel relation
to the slide bar 43, as shown in FIG. 2.

From the foregoing, it will be seen that we have de-
vised an improved operating and locking mechanism for
prison doors. By providing mechanism which is com-
pletely controlled from a control box at the end of the
row of cell doors, one or more doors can be selected
for opening at one operation and these doors may be
locked open or may be closed again without changing
the selector bar. Also, one or more of the doors 16 may
be locked in open position and the remainder of the
doors can be returned to closed position and locked. The
position of the handle 104 inside the control box indicates
whether the door is either closed and locked, selected
for closing or opening or opened and locked. Further-
more, our improved mechanism provides full control of
the door in any partial open position and the prisoner
canot move, change or restrain the door sufficiently to
keep the door closed or open. Furthermore, all parts of
our improved control door mechanism are operated me-
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chanically whereby the door is securely locked by the
lock bar §9 and the locking mechanism associated there-
with, which is inaccessible to the prisoner, thus eliminat-
ing the necessity of depending upon gravity or springs
for closing the door.

While we have shown our invention in but one form,
it will be obvious to those skilled in the art that it is
not so limited, but is susceptible of various other changes
and modifications, without departing from the spirit
thereof.

What we claim is:

1. In apparatus for operating and locking a prison
door movable laterally across a door opening:

(2) a supporting carriage connected to said door and

movable therewith across said door opening,

(b) a slide bar movable longitudinally in opposite
directions selectively to a door open position and a
door closed position and having first and second
downwardly and outwardly disposed cam-like sur-
faces extending longitudinally of said slide bar and
spaced longitudinally from each other,

(c) a lock bar actuating member mounted for vertical
movement in position to engage and move down
said first cam-like surface upon movement of said
slide bar relative to said actvuating member to said
door closed position and to engage and move down
said second cam-like surface upon movement of
said slide bar relative to said actuating member to
said door open position so that said lock bar actuat-
ing member is lowered each time said slide bar is
moved to said door closed and door open positions
and is raised each time said slide bar is moved a
predetermined distance away from said door closed
and door open positions,

(d) a lock bar operatively connected to said lock bar
actuating member and movable to a lower locked
position in response to downward movement of said
lock bar actuating member and movable to an upper
unlocked position in response to upward movement

_of said lock bar actuating member,

(e) means operatively connecting said slide bar to said
supporting carriage after movement of said slide
bar said predetermined distance relative to said lock
bar actuating member to raise said lock bar actuat-
ing member to said upper unlocked position so that
said supporting carriage moves with said slide bar
after said lock bar is moved to said upper unlocked
position,

(f) an elongated main bar extending generally parallel
to at least one slide bar,

(g) a slide bar actuator member operatively con-
nected adjacent one end to said slide bar with the
other end thereof being movable selectively to an
upper position above said main bar, to an inter-
mediate position in alignment with said main bar
and to a lower position below said main bar,

(h) means operatively connecting said other end of
said actuator member to said main bar while said
other end is in said intermediate position so that
said actuator member and the slide bar connected
thereto move with said main bar and said main bar
moves independently of said other end while said
other end is in said upper and lower positions; and

(i) means to move said main bar longitudinally a
distance to move said slide bar selectively to said
door open position and said door closed position.

2. Apparatus for operating and locking a prison door
as defined in claim 1 in which said other end of said slide
bar actuator member carries a transverse pin which en-
gages a vertical recess in said main bar while said other
end is in said intermediate position.

3. Apparatus for operating and locking a prison door
as defined in claim 2 in which said transverse pin is oper-
atively connected to an elongated, movable selector bar,
there being an elongated opening in said selector bar re-
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ceiving said pin while said other end of the slide bar
actuator member is in said intermediate position so that
said pin travels in said opening as it moves with said
main bar. :

4. Apparatus for operating and locking a prison door
as defined in claim 3 in which vertical guides are pro-
vided at opposite ends of said selector bar permitting
vertical movement of said selector bar and restraining
horizontal movement thereof. i

5. Apparatus for operating and locking a prison door
as defined in claim 3 in which bell crank-like levers are
pivotally connected to said selector bar for moving said
selector bar to selected vertical positions.

6. Apparatus for operating and locking a prison door
as defined in claim 3 in which spaced, horizontal guides
are mounted in position to receive the end of said trans-
verse pin opposite the end thereof within said elongated
opening and the ends of said horizontal guides com-
municate with longitudinally spaced vertical guides which
receive said transverse pin while said pin is above and
below said main bar.

7. Apparatus for operating and locking a prison door
as defined in claim 1 in which said lock bar actuating
member is a roller mounted on a shaft which is opera-
tively connected to said lock bar.

8. Apparatus for operating and Jocking a prison door
as defined in claim 7 in which an inwardly extending lip-
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like member is carried by each end of said slide bar in
spaced relation to said downwardly and outwardly ex-
tending cam-like surfaces and the surfaces adjacent there-
to and a second roller is carried by said shaft in position
to lift the first mentioned roller into engagement with said
lip-like member upon movement of the door without cor-
responding movement of said slide bar.

9. Apparatus for operating and locking a prison door
as defined in claim 8 in which an elongated track is car-
ried by said supporting carriage for receiving said second
roller as said supporting carriage and the door carried
thereby is moved between open and closed positions.
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