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57 ABSTRACT 

An interlock for center opening elevator hoistway 
doors, in which one door is powered and the other 
door is operated by a cable from the powered door, 
has an interlock switch operated by the powered door 
to prevent the elevator car from leaving the landing 
before the hoistway doors are closed. When the idle 
door is open, a tab connected to a spring loaded piv 
oted lever swings into a position underlying the inter 
lock to prevent the interlock hook from dropping into 
position to close the interlock switch. When the idle 
door closes, a cam mounted on the idle door engages 
a cam follower on the lever and rotates the lever tab 
clear of the interlock hook, simultaneously swinging a 
latch connected to the lever into a catch mounted on 
the cam so that the idle door is securely locked in 
closed position once the interlock hook drops into po 
sition to lock the powered door. 

13 Claims, 8 Drawing Figures 
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3,912,049 
1. 

INTERLOCK FOR CENTER OPENING DOORS 

BACKGROUND OF THE INVENTION 

This invention relates to door interlocks, and espe 
cially to an interlock for center opening elevator hoist 
way doors, 

In elevator systems having center opening hoistway 
doors, one arrangement for operating the hoistway 
doors is by means of vanes carried by each panel of the 
car door. At the landings, the car door vanes engage 
rollers on the two hatchway door panels to unlock and 
power each panel of the hatchway door independently, 
Each panel of the hatchway door is therefore a "pow 
ered' panel, and each is supplied with its own inter 
lock. 
Although this arrangement is safe enough, it suffers 

from a high initial cost, since most of the interlock sys 
tem is in duplicate. Moreover, it requires increased 
maintenance and presents an increased likelihood for 
misadjustment because of the amount of extra equip 
ment. Finally, there is an increased likelihood of 
contact failure, since the number of switches in series 
has been doubled. 
Another more common practice is to operate one of 

the hoistway doors by engagement of the motor driven 
elevator car door with one of the hoistway doors. The 
other, or idle hoistway door, is operated by means of a 
linkage between the powered hoistway door and the 
idle hoistway door. One particularly effective manner 
of relating the two hoistway doors is by means of a 
cable trained around a pair of pulleys on opposite sides 
of the hoistway door opening. The powered hoistway 
door, connected to the cable, drives the cable; the idle 
hoistway door, likewise connected to the cable, is oper 
ated by the cable. 
To prevent the hoistway doors from opening when 

the elevator car is away from the landing, the powered 
hoistway door is provided with an interlock lever-arm, 
which includes a hook and a switch shorting bar. When 
the car is at the landing, the hoistway door operating 
mechanism on the car door lifts the interlock arm 
which opens the interlock switch and then disengages 
the interlock hook from its catch. Unlatched, the hoist 
way door can be opened and the open switch prevents 
the elevator car from moving until the interlock is 
closed. As the elevator car door closes, it simulta 
neously closes the hoistway doors, whereupon the 
hoistway door operating mechanism on the car door 
disengages from the hoistway door to latch the inter 
lock hook and close the interlock switch. The hoistway 
doors are thus locked and prevented from opening and 
the car is enabled to leave the landing. 
While this second system works well, a potentially 

unsafe condition could occur should the cable relating 
device interconnecting the powered hoistway door with 
the idle hoistway door fail in some way. It might then 
be possible for the powered hoistway door to close, the 
interlock hook to latch, and the switch to close, thereby 
enabling the elevator car to leave the landing, while the 
idle hoistway door remained unlatched. 

Similarly, if the cable relating device failed while the 
elevator car was away from the landing, it might be pos 
sible to open the unlatched idle hoistway door by hand, 
thus creating an unsafe condition. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to provide 
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2 
a center opening door safety which will securely lock 
both doors when the interlock is closed and permit 
opening of the doors only when the interlock is opened. 
Another object of this invention is to provide a true 

interlock device for both doors with the addition of 
only a few simple, rugged and reliable parts and with 
out increasing the number of electrical contacts. 
A further object of this invention is to provide an in 

terlock system for center opening elevator doors which 
will allow the elevator to continue to give service to all 
landings in a building in spite of a failure in the relating 
device, without compromising the safety of the inter 
lock system. 
These and other objects of the invention are achieved 

by providing position responsive means including a 
lever operated by the idle door and swingable between 
a position in which it blocks the closing of the interlock 
hook and a position in which it permits the closing of 
the interlock hook and simultaneously engages a catch 
on the idle door to prevent the idle door from opening 
when the interlock hook is engaged, 

DESCRIPTION OF THE DRAWINGS 

This invention, along with its many attendant advan 
tages and benefits, will become better understood by 
reading the following detailed description of a pre 
ferred embodiment with reference to the following 
drawings, wherein: 
FIG. 1 is an elevation of the interlock and supporting 

mechanisms for a pair of center opening hoistway 
doors; 
FIG. 2 is a plan view along lines 2-2 in FIG. 1; 
FIG. 3 is an elevation showing the idle door in open 

position and the powered door in closed position but 
with the interlock hook arm held in raised or open posi 
tion; 
FIG. 4 is a plan view along lines 4-4 in FIG. 3; 
FIG. 5 is a plan view similar to FIG. 4 but with the 

idle door closed and latched and the cable relating de 
vice operating normally; 
FIG. 6 is an elevation along lines 6-6 in FIG. 5; 
FIG. 7 is a plan view similar to FIG. 5, but with the 

cable relating device failed; and 
FIG. 8 is an elevation along lines 8-8 in FIG. 7. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings wherein like reference 
characters designate identical or corresponding parts 
and more particularly to FIG. thereof, a portion of a 
center opening elevator hoistway door arrangement is 
shown having a hanger track 10, supported by the 
building walls, extending laterally across the top of the 
hoistway opening. Each of a pair of hoistway doors is 
supported for horizontal movement along the hanger 
track 10 by a truck including two spaced hanger assem 
blies 12e and 12c, connected by a horizontal brace 14. 
Each hanger assembly includes a wheel or roller 16 
which rolls on the hanger track 10, by means of which 
the hoistway doors are supported for horizontal move 
ment transversely of the door opening. 
A pulley (not shown) is connected to each end of the 

hanger track 10 and a cable 20 is trained around both 
pulleys and extends across the top of the hoistway door 
opening. A clamp 22 secured to each of the horizontal 
braces 14 connects the cable 20 to each of the hoistway 
doors. 
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Referring now to FIG. 2, two rollers 24 and 26 are 
pivotally connected to a bell crank 28, which, in turn, 
is pivotally connected to one of the two hoistway doors, 
hereinafter referred to as the powered door 30. The el 
evator car door 34 carries a pair of door operating 
vanes 32 which extend vertically on both sides of the 
rollers 24 and 26 when the elevator car is aligned with 
a hositway entrance. When the elevator car door open 
ing mechanism is energized, the door operating vanes 
32 close on the rollers 24 and 26 to rotate the bell 
crank 28, shown in FIG. 1, in a counterclockwise direc 
tion. 
A rod 36 extends from the bell crank 28 to an operat 

ing arm 38 of an interlock lever 40 pivotally mounted 
on the center hanger assembly 12c supporting the pow 
ered hoistway door 30. The other arm 41 of the inter 
lock lever 40 engages and operates an interlock catch 
and switch assembly 42, fastened centrally to the 
hanger track 10. An interlock switch 44 is wired to the 
elevator control mechanism in such a way that if any 
interlock switch at any floor in the system is open, the 
elevator car drive mechanism cannot operate. In other 
words, before the elevator hoist machine can be acti 
vated, the interlock switch 44 at each floor in the sys 
tem must be closed. 
The hook arm 41 of the interlock lever 40 includes 

a switch shorting bar 46 which completes the electrical 
circuit of the switch 44 when the interlock lever is in 
its closed and locked position. When the door operat 
ing vanes 32 on the elevator car door close on the rol 
lers 24 and 26 on the bell crank 28, it rotates counter 
clockwise and, by way of the rod 36, pulls down on the 
interlock lever operating arm 38 which rotates the 
hook arm 41 counterclockwise about its pivot to lift the 
switch shorting bar off the contact fingers of the inter 
lock switch 44, thereby opening the circuit in the eleva 
tor control and also disengaging the hook 48 from the 
catch 50 to unlock the hoistway door and permit its 
opening by the door operating vanes 32 on the elevator 
car door. 
Since only the powered hoistway door 30 carries the 

interlock hook, it is desirable to have some means asso 
ciated with the other hoistway door, hereinafter re 
ferred to as the idle door 30a, to prevent its opening 
should the cable 20 lose control of the idle door 30a, 
as would happen if the cable broke, became distrained 
from the pulleys, or if either of the clamps 22 between 
the hoistway doors and the cable failed in some man 
ne. 

To provide an interlock for the idle door, a locking 
lever 52 is pivotally mounted on the hanger track 10 
above the interlock catch and switch assembly 42. The 
locking lever 52 and the hook arm 41, as will appear 
more fully below, will latch the idle door in closed posi 
tion when the interlock is closed, and will allow un 
latching of the idle door only when the interlock switch 
44 is open. This device ensures that neither hoistway 
door can open until the elevator car is at the landing, 
and ensures that the elevator car cannot leave the land 
ing until both hoistway doors are securely latched shut. 
Looking now at FIG. 3, the locking lever 52 is shown 

mounted on a pintle 54 which, in turn, is welded to a 
plate 56 bolted to the hanger track 10 under the inter 
lock catch and switch assembly 42. A cam follower 58 
is mounted on the locking lever 52 near one end. The 
cam follower includes a roller 60 rotatably mounted on 
a roller pintle 62 welded to a leaf 64 projecting for 
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4 
wardly from the locking lever 52 and overhanging the 
interlock catch and switch assembly. 
The extreme end of the locking lever 52 adjacent the 

cam follower is bent forwardly normal to the locking 
lever 52 to provide a latch 66 for the idle hoistway 
door. 
A latch plate 68 is fastened to the upper portion of 

the center hanger assembly 12c of the idle door. The 
latch plate 68 is a short length of angle iron having, in 
its vertical side, a rectangular opening 70 which is hori 
zontally aligned with the latch 66 on the locking lever 
52. A cam face 72 is formed on the horizontal side of 
the latch plate 68 extending diagonally from the verti 
cal side forwardly and to the right as shown in FIG. 4. 
When the idle door closes toward the center (to the left 
as shown in FIGS. 3 and 4) the cam face 72 engages the 
roller 60 pivotally mounted on the locking lever 52 and 
pivots the locking lever 52 clockwise, in FIG. 4, about 
the locking lever pintle 54. As the locking lever 52 
swings clockwise, the latch 66 enters the opening 70 in 
the vertical side of the latch plate 68, thereby securing 
the idle door against opening until the locking lever 52 
is again pivoted counterclockwise to disengage the 
latch 66 from the opening 70. 
Looking now at FIGS. 5 and 6, as the hoistway doors 

near their closed position, the cam face 72 engages the 
roller 60 and pivots the locking lever clockwise. The 
pivoting locking lever 52 swings the latch 66 into the 
opening 70 in the latch plate 68, and simultaneously 
carries the tab. 76 clear of the interlock hook arm 41. 
Further closing motion of the elevator car doors cause 
the operating vanes to disengage from the rollers 24 
and 26, causing the hook arm 41 to rotate clockwise 
and cause hook 48 to engage the catch 50. Both the 
powered door 30 and idle door 30a are now securely 
latched in shut position and the switch 42 is closed, en 
abling the elevator hoistway machine to be actuated. 
Looking now at FIGS. 7 and 8, assume that the cable 

relating device has failed in some way and someone in 
the hall is exerting an opening force on the idle hoist 
way door 30a. The idle hoistway door 30a cannot open 
with the latch 66 engaged in the opening 70 in the latch 
plate 68, and, as shown in FIG. 4, the locking lever 52 
must pivot to its full counterclockwise position to dis 
engage the latch 66 from the opening 70 in the latch 
plate 68. As shown in FIGS. 7 and 8, however, the lock 
ing lever 52 is prevented from pivoting counterclock 
wise to unlatch the idle door when the hook arm 41 is 
in latching position, by a tab. 76 on a rocker arm 74 
which depends from the left arm of the locking lever 
52. The rocker arm 74 extends down behind the inter 
lock hook arm 41 and the tab 76 projects forwardly 
from the lower end of the rocker arm 74, against the 
interlock hook arm 41 when the interlock is in closed 
position. Before the locking lever 52 can pivot counter 
clockwise about its pintle 54, the hook arm 41 must be 
raised, opening the interlock switch 44 and disengaging 
the interlock hook 48 from the catch 50. After the in 
terlock hook 48 has been lifted and the idle door panel 
begins to open, a spring 78 secured to the left arm of 
the locking lever 52 swings the locking lever 52 coun 
terclockwise about its pintle 54, withdrawing the latch 
66 from the opening 70 in the latch plate 68 to unlatch 
the idle door. 
When the cable relating device or the idle door jams 

so that it cannot close, the locking lever 52 remains in 
its extreme counterclockwise position and the tab 76 
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remains extending under the hook arm 41. In this con 
dition, the hook arm 41 cannot drop so the switch 44 
remains open and the elevator car is prevented from 
leaving the landing. If it is possible to free the jam, the 
idle door will close under its spring or gravity closer, 
whereupon the interlock will close normally, securely 
locking both hoistway doors and permitting the eleva 
tor to continue operating in full safety. The car will 
continue to serve all floors in the building, including 
the floor where the relating cable has failed. At this 
floor, only the powered door will open automatically 
although the idle door can be opened manually. 
With the use of this invention, the elevator car oper 

ating mechanism can be energized only when both 
hoistway doors are safely latched, and neither hoistway 
door can be opened until the elevator car has arrived 
at its landing. The potentially dangerous situation that 
would occur if the hoistway door cable relating device 
failed and the idle hoistway door were opened to ex 
pose an empty elevator shaft is obviated by this inven 
tion with only a few easily manufactured and reliable 
mechanisms. This invention accomplishes an improved 
and more positive, direct interlock of both door panels, 
yet retaining substantially the same economy and sim 
plicity of the original cable relating center opening 
door operating mechanism. It also functions more reli 
ably than the independently operated center opening 
doors, while providing all the safety features thereof. 
Various modifications of the disclosed embodiment 

are contemplated. For example, a catch could be added 
to the idle door and the hook arm 41 could be elon 
gated and provided with a second hook to engage the 
catch on the idle door. The function of the latch 66 
would then be performed by the elongated hook arm 
and the latch 66 could be dispensed with. Other modifi 
cations and variations of the disclosed embodiment of 
this invention are also possible and it is expressly to be 
understood that the invention may be practiced other 
wise than as specifically shown while remaining within 
the spirit and scope of the appended claims. 
We claim: 
1. In a center-opening door system having a powered 

door; an idle door operated by the powered door; an 
interlock hook for latching the powered door; and a 
switch operated by the interlock hook, the improve 
ment comprising: 
a movable member having formed thereon a tab and 
a latch; 

a cam follower operatively connected to said mov 
able member, 

a cam connected to said idle door and aligned with 
said cam follower for moving said movable mem 
ber in one direction; 

a catch connected to said idle door and engageable 
by said latch when said movable member is moved 
in said one direction; and 

means for moving said movable member in the oppo 
site direction when said cam withdraws from said 
cam follower; 

said movable member being movable between a first 
position in which said tab occupies a position blocking 
movement of said interlock hook to the latching posi 
tion thereof, and in which said latch is clear of said 
catch; and a second position in which said tab is clear 
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6 
of the path of travel of said interlock hook, and in 
which said latch extends into said catch. 

2. An interlock for center opening doors as defined 
in claim 1, wherein said cam follower is mounted di 
rectly on said movable member. 

3. An interlock for center opening doors as defined 
in claim 1, wherein said movable member includes a 
lever pivotally mounted on a pintle which is rigidly 
mounted in a stationary position with respect to the 
opening controlled by said doors, 

4. An interlock for center opening doors as defined 
in claim 1, wherein said catch comprises an opening in 
said cam, and said cam follower is mounted directly on 
said movable member. 

5. An interlock for center opening doors as defined 
in claim 1, wherein said movable member includes a 
lever pivoted intermediate its ends, and said tab is 
formed on said lever adjacent one end thereof, and said 
latch is formed on said lever adjacent the other end 
thereof. 

6. An interlock for center opening doors as defined 
in claim 5, wherein said can follower is mounted di 
rectly on said lever, 

7. An interlock for center opening doors as defined 
in claim 5, wherein said catch comprises an opening in 
said cam, and said cam follower is mounted directly on 
said lever. 

8. An interlock for center opening doors as defined 
in claim 1, wherein said movable member moving 
means comprises biasing means urging said movable 
member to move in said other direction. 

9. An interlock for center opening doors as defined 
in claim 8, wherein said movable member includes a 
pivoted lever and biasing means includes a leaf spring 
connected to said lever. 

10. An interlock for center opening doors as defined 
in claim 8, wherein said catch comprises an opening in 
said cam, and said cam follower is mounted directly on 
said movable member. 

11. An interlock for a center opening door system 
having a powered door and an idle door operatively 
connected to the powered door by way of a relating 
means, comprising: 
means independent of said relating means for latch 
ing both doors, including an interlock hook for 
latching one of the doors, 

an interlock switch operated by the interlock hook, 
and 

position responsive means operable as a function of 
at least the position of the other door to prevent the 
interlock hook from closing the interlock switch 
unless both of said doors are closed and latched by 
said latching means. 

12. The interlock for center opening doors as defined 
in claim 11, wherein said position responsive means en 
ables both doors to be latched if the other door is 
closed, and prevents either door from being latched if 
the other door is not in the closed position. 

13. The interlock for center opening doors as defined 
in claim 12, wherein said position responsive means in 
cludes a lever pivoted by said other door to a position 
clear of said interlock hook when said other door is 
closed. 
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