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This invention relates to apparatus for defeciing the
presence of an object in space and it has particular rela-
tion to apparatus responsive to the presence of objects
in the closing path of a door for comtrolling the oper-
ation of the door.

Although aspects of the imvention may be employed
for various applications wherein the presence of an object
in space is to be detected, the invention is particularly
desirable for the control of doors. The invention may
be applied to manually-operated doors but it is especially
suitable for power-operated doors such as those encoun-
tered in elevator systems.

In an elevator system the doors of an elevator car
may be under the supervision of a car attendant or they
may operate automatically, no car atiendant being pro-
vided. Devices for preventing a door from striking an
object in the closing path of the door can be employed
for elevator systems wherein an elevator car is provided
with a car attendant, but they are even more desirable
for an elevator system wherein no car attendant is pro-
vided for an elevator car.

In accordance with the invention, radianf energy is
projected into space for the purpose of detecting the
presence of an object. Preferably the radiant energy is
capable of bemg concentrated or focussed into a beam.
This beam is moved across the opening which is closed
by the door. If an object is positioned substantially in
the closing path of the door, the beam is interrupted.
Such interruption of the beam is employed for retarding
closure of the door or interruption of the beam may
result in reopening of the door.

In a preferred embodiment of the invention, a beam
of radiant energy which may be termed an advance
beam is moved across the door opening in accordance
with door movement during a closing operation of the
door. The beam may precede the edge of the door
which is the leading edge during a closing operation of
the door by a predetermined distance for the purpose
of detecting the presence of an object in the closing path

of the door in sufficient time to permit stopping of the

door before the door sirikes the object.

Desirably, a plurality of beams of radiant energy may
be employed for the purpose of providing complete pro-
tection for objects in the closing path of a door. In
addition to the previously mentioned advance beam, a
lead beam of radiant energy may be employed which is
displaced slightly from that edge of the door which is
the leading edge during a closing movement of the door.
The lead beam preferably is close enough to the door
edge to be interrupted by small objects such as the hand
of a person in engagement with the door edge. Inter-
ruption of either of the beams is employed for modifying
the operauon of the car door.

It is, therefore, an object of the invention to provide
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a protective device including a beam of radiant energy

- which is movable across an opening to be closed by a

door.

It is a further object of the invention to provide a
protective device Including a beam of radiant energy
which is movable substantially with a door and which

~ leads the door during movement of the door in a closmg
~ direction.
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It is another object of the invention to prowde a pro-
tective device including a plurality of protective beams
of radiant energy which are movable in succession across
an opening for the purpose of detecting the presence of
an object in the opening.

It is also an object of the invention to provide for a
door a protective device including a beam of radiant
energy associated with a door wherein the beam is po-
sitioned in advance of the edge of the door which is the
leading edge during door closure and wherein the beam
is displaced from the plane of the door.

It is an additional object of the invention to provide
protective mechanisms for center opening doors which
include a beam of radiant energy positioned to lead one
of the doors during a closing movement of the doors
and which is spaced from the plane of the associated
door by a distance sufficient to clear the cooperating door
when the two doors are moved into abutting relation-
ship.

It is a still further object of the invention: to provide
an elevator system having an elevator car door and a
hoistway door with a protective device including a beam
of radiant energy which is positioned to lead the doors
during a closing movement of the doors and which is
positioned substantially between the planes of the doors.

It is still another object of the invention to provide
apparatus as specified in any of the foregoing objects
in combination with a door operator ior opemng and
closing each of the doors and mechanisms responsive {o
interruption of a beam of radiant energy during closure
of an associated door for conirolling the associlated door
operator to reopen the associated door.

Other objects of the invention will be apparent irom
the following description taken in conjunction with the
accompanymg drawmg, in which:

Cigure 1 is a view in elevation with parts broken away
of an elevator car embodying the invention and having
doors in open posiiions;

Fig. 2 is a view in top plan with parts broken away
of the elevator car of Fig. 1 illustrated with closed doors
and associated with hoistway doors;

Fig. 3 is a schematic diagram in straight line form
illustrating control circuits associated with the elevator
car of Fig. 1; |

Fig. 3A 1s a view of electromagnetic switches and
relays employed in the circuits of Fig. 3. Correspond-
ing contacts and coils in Figs. 3 and 3A are substantially
in horizontal alignment; and

Fig. 4 is a view in top plan of a portion of an elevator
car illustrating a modified door construction.

The invention may be applied to any desired arrange-
ment of doors. For example, the invention may be
utilized for controlling the operation of side-opening,
center-opening, single-speed or two-speed doors of types
commonly encountered in e¢levator systems. In order
to simplify its presentation, the imvention is assumed to
be applied to an elevator car employing center-opening
doors as illustrated in the McCormick Patent 2,235,380.
Insofar as is practicable, corresponding components of
the McCormick apparatus and the apparatus shown in




- r3, rd—resistors.

~ the attached drawmg are ﬂlustrated similarly and bear
‘similar reference characters. These eorreepondmg com-

ponents are as follows:

4 ppamms list

. L+1 L.—1—direct current source of electric energy.
- OR—door opening relay. - | -

CR—door olosmg relay

‘CS—car switch. |
C—car door motor hzmng armature CA and ﬁeld Wmd-
ing CF. . | -
IK—first openmg re51stor relay
2K—second opening resistor :relay
. 3K—first eloemg reszstor reley
L-—controller. |

LO—limit switch on opening (operated by eontroller)
~ LC—Ilimit switch on -closing (operated by controller).

OL1—first 0pe111ng cam: on door and gete (operated by '

- controller).

(}LZ—eecond opening cam on door and gete (operated
by controller). -

CL3—first closing cam ( operated by controller).

: CL4—second closmg cam on gate only (operated by con-'_

- troller)..

o 30—-cer

35, -36—horizontally shdmg oenter oPemng doors.
37—overhead track.

- 38, 39, 40, 41-—hangers

) 43——drmng pulley or Wheel
44—driving belt.
45—driven pulley or sheave
- 46—shaft,

48, 54—_3proek_et wheels.

| 49,— 53-—sprocket chains.
51, 52—brackets. |

70,7 l—eondeneers

- The components in the above list may be 1de11t1eal for the
| McCormwk patent and for the present drawing. For this

reeson the follomng dlseusemn will be directed primarily

to the additional subject matter herem presented For a
- detailed discussion of the components in the above list,
| 'referenee may be made to the McCormick patent.
present drawing also illustrates a retarding relay A and

- relays 1P and 2P. An addltlonel set of contacts CR7 is

The
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4 .
a frequency within the we1b1e spectrum or Whlch may
be of an invisible nature such as, for exemple infrared

radiant energy.
The advance beam of radiant eﬂergy B1 is located be-

tween two devices 1T and 1D. The leading beam of

radiant energy B2 is located between two devices 2T and
2D. The beams may be established in various ways.
For examples of a detector device responsive to the

‘radiant energy, reference may be made to a detector de-

vice of the photoemissive type, the photoconduetor type,

or the photovoltaic type. - For present purposes, it will
be assumed that a photoconduetlve cell 18 employed for

~ detection purposes.

15

- It will be assumed for preeent PUrposes thet each of
the beams is produced by a separate lamp and that each
of the beams is associated with a separafe photocell.

Thus, the beam Bl is produced by the transmitter device

20

1T which comprises a lamp. Tn a similar manner, the -

transmitter device 2T constitutes a lamp capable of
producing the beam B2. Lenses LE may be associated
with the lamps to assist in dlrectlng the redmnt energy in.

a compact beam. -
The beam of radiant energy Bl trenenutted by the trans-

 mitter device 1T is received by the photoeell ID. A simi-

25

lar beam of radiant encrgy B2 is transmitted by the trans-
mitter device 2T and is received by the photocell repre-
sented by the detector device 2D. ‘Lenses LE may be

~ employed for the purpose of focussing each of the beams

- on its associated photocell.

30

- 35

‘in accordance with requlre

The two transmitter dewces 2T and 1T are’ mounted
on a bracket 106 which is secured to the upper edge of
the door 35. The two detector dewces 1D and 2D are
mounted on a bracket 107 which is secured to the lower
part of the door 35. Consequently, the beams Bl and
B2 are mounted for movement with the door 35. |
~ The horizontal location of the beams may be selected
ents. In Figs. 2 a preferred

- location for the beams is illustrated. In Fig. 2 the doors

40

35 -and 36 in their closed positions are shown associ-
ated with two hatchway or hoistway doors 35H and
36H, respectively. It will be understood that a pair

- of doors similar to the doors 35H and 36H is located
~at each floor which the elevator car is intended to serve.

| prov:decl on the’ reley CR, and. addltlonel _contacts OR7

and ORS are prowded for the TE]&Y OR.
During movement of the doors 35 end 36 in the elos-
-ing direction from their open posmons 111ustreted in Fig.

| 1, it is possible that an ob]eet or person may be located
1n the closing path of the door.

To prevent the doors from

o0

striking the object, a beam of radiant energy illustrated by -

~a broken line B1 is positiofied to. lead the door 35 by a
- substantial distance which may be of the order of five

inches during the closmg movement of the door. The

lead “distance preferebly 1S su
of the door when the beam is Intermpted before the -door

- - EREE )

ficient to permit stoppm g

When the elevator car is positioned at a floor, the doors
35 and 35H are moved to the left from elosed positions
and the doors 36 and 36H are moved to the right for
the purpose of exposing the passage through which the
passengers enter and leave the elevator car. If a con-
ventional master operator -is employed, the doors 35 and
35H move as a unit and the doors 36 and 36H also move
as a unit. For present purposes, it will be assumed that
a master operator is employed. However, as pointed out

- in the aforesaid McCormick patent, the hoistway doors
- may be operated independently of the elevator car doors.

55

can strike the obiect responszble for the mtermptlon of

the beam.
Preferably, a second beam of radiant energy B2 is

60
‘the doors 35 and 36 are in abutting relatlonship If

N located adjacent the edge of the door- 35 which is the -

leading edge durmg door closure. Tt will be noted that

- this leading edge and the beams B1 and B2 are substan-
tially parallel to each other. and extend i in a vertical di-

- rection. The beam B2 leads. the door 35 slightly during
~ a door closmg movement,  However, the beam preferably
is sufficiently close to the edge to assure substantial in-

- termptlon of the beem by a small objeet such as the hand
of a person Wthh 1s 111 engagement Wlth the edge of the

70

door.
The redlant energy makmg up the beems Bl eud B2

65

The hoistway doors 35H and 36H close an opening in a
ho1etwey wall 168 in a conventional manner.
By inspection of ‘Fig. 2, it will be noted that the trans-

‘mitter devices 1T and 2T and, consequently, the beams

produced thereby are displaced from the plane of the
doors 35 and 36 suﬂmeeﬂy to clear the door 36 when

beams also are associated with the. door 36, they- also

may. be displaced from mechanisms assoelated with the

~door 35 for the purpose of clearing i 111 a sm'lﬂer manner,

such mechanisms of the door 35. | |
If hoistway doors are prowded ‘the trensmltter de-

 vices 1T and 2T preferably are located to transmit the

o Imey heve a frequency eeleeted from a wide range. Pref-- '

- erably, the radiant energy is of a type Whleh may be

| focuesed mto a bee_m As exemplee of su1table redlant

—mE—a -

18

beams of radiant -energy between the .car -doors qand
hoistway doors to control - the closing of .all of the
doors. However, if desired, similar. beams may. be as-
sociated with one or each of the holetwey doors for the

purpose of providing Hldependent protectlon for theee'

doors
" In Fig. 4, the door 35 is essumed to be a side, openmg'_ |
door which cooperates mth the Wall CW of the elevator |
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car to complete an enclosure for persons within the ele-
vator car. In such a case, the transmitter devices 1T

and 2T and the beams produced thereby may be locaied

substantially in the plane of the door 35. Since the
door 35 is displaced from the car wall CW, the beams
are displaced sufficiently from the car wall to prevent
interference thereby.

Returning to Fig. 1, it will be noted that the lamps

1T and 2T are energized through conductors which ex-

tend through a flexible cable 110 to a suifable source
of energy which may be the buses L-}+1, IL—1 of Fig.
3 and which will be discussed further below. The
flexible cable 110 is secured to one end of a link 110A
which has its other end pivotally associated with a
bracket 110B on the elevator car. A spring 114 extends
between the link 110A and the bracket 1310B secured to
the car for the purpose of maintaining {ension on the
cable 110. With this construction, the cable 11¢ per-
mits free movement of the associated door.

The photocells 1D and 2D have their elecirodes con-
nected to conductors which also extend through the
cable 110. If the outputs of the detector devices iD
and 2D are sufficient, they may be applied directly to
relays such as the relays 1P and 2P. For present pur-
poses, it will be assumed that each of the photocells 1s
connected to the input terminals of a suiiable amplifier
capable of producing an amplified output representative
of the energization of the photocell. Thus, the photo-
cell 1D is connected to the input terminals of a suitable
amplifier 111. The output terminals of the amplifier
are ccanected in series with the winding of the relay
iP and a suitable source of direct current represented
by polarity markings 4 and —. In a similar manner,
the detector is associated with an amplifier 112 and the
relay 2P.

The connections are such that as long as radiant en-

ergy reaches the detector devices 1D and 2D, the relays
1P and 2P, respectively, are picked up. If either of the

beams of radiant energy is interrupted, the associated
relay 1P or 2P drops out. |
These relays or the relay A controlled thereby (de-
scribed also) may be connected in a conventional man-
ner to any suitable door-operator system for retaining
or reversing closing doors when one of the relays oper-
ates in response to interruption of one of the beams.
Figure 3 represents the control circuits shown In Fig.
5 of the McCormick patent modified as shown in heavy
lines. Since the invention may be applied adequately
to the car doors, Fig. 3 does not disclose the circuits for
controlling the hatchway or hoistway doors. However,
it is to be understocd that if the hatchway doors of the
McCormick patent are employed, they may be pro-
tected in the same manner as discussed for the car

doors.

By inspection of Fig. 3, it will be noted that a relay
A is added to the control circuits of the McCormick
patent. The relay A is connected across the buses L1
and 1.—1 through the make contacts 1P1 and 2P1 of the
relays 1P and 2P illustrated in Fig. 1. In addition, the
lamps of the transmitter devices 1T and 2T are con-
nected across the buses L-+1 and L—1 through a suit-
able switch 189. For present purposes, it wiil be as-
sumed that this is a manual switch which is maintained in
its closed condition during operation of the elevator
car.

The operation of the system now may be set forth.
Inasmuch as the lamps of the transmitter devices 1T
and 2T are illuminated, the relays AP and 2P are picked
up and the relay A is energized. Consequently, the
make contacts A2 are closed and the break contactis Al
are open.

It will be assumed that the car is in operation and is
slowing down to a stop at the third floor, The controller
switches CL4, CL3 and LO are closed by reason of the

position of the controller L.
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As the car comes into the third floor, if is dsSunied
that the attendant throws the car switch CS to epen
the car doors 35 and 36. The closing of the contact mem-
bers CS1 energizes the door opening relay OR by the
circuit L+1, CR7, OR, LO, CS1, OS5, L—1.

The closing of the contact members OR3 and OR4
energizes the field winding CF and the armature CA. of
the car door motor to move the car doors to their open
positions through the circuit L4-1, OR3, CF, OR4, 73,
CA, L-—1. The energized motor moves the chains 49
and 33 to open the car doors and the action of the chains
rotates the confroller L to restore its limit switch con-
tact members LC to their closed position. By the time
the doors are approximately on¢ inchh open, the chaiuos
rotate the controller to restore its contact members CL4
to their open position. When the doors are, say, four
inches open, the conitroller restores 1ts comntact members
CL3 to their open position. As the car doors continue
their travel toward their open position and are, say, four
inches from their full open position, the controiler i
closes its first decelerating contact members OL1, there-
by energizing the first opening resistor relay 1K which,
in turn, closes 1ts contact members. The closing of the
contact members 1KZ inserts a predetermined portion
of the resistor r4 in parallel with the armature CA of
the car door motor to decelerate that motor to slow
down the car door as it nears its full open position. As
the doors arrive at, say, one inch from their full open
position, the controller L is operated to close its second
decelerating switch OL2Z2, thereby energizing the second
opening resistor relay 2K to close its contact members
by the circuit L4-1, 2K, OL2, ORS5, L—1. The closing
of the contact members 2K2 inserts a predetermined por-
tton of the resistor r4 in parallel with the armature CA.
of the car door motor to decelerate that motor to siow
down the car doors so that they move sofily into their
full open position.

In the dlagram of Fig. 3, the resistor r4 is shown as
connected at various points by adjustable arrows con-
trolled by opening and closing switches. It should be
understood that in actual practice the circuits controlled
by the opening and closing switches may be connected
to the resistor at any point or points selected by the ele-

-vator engincer and that it is common practice to make

these connections when the elevator is installed and to
change or modify them in any manner desired to secure
smooth operation of the car door motor in opening and
closing the doors with which they are associated.

As the car doors reach their open position, the con-
troller L. is operated to open its limit switch LO to de-
energize the opening relay OR. However, inasmuch as
this relay is associated with its condenser 7§, it stays
energized for a very short time to give the door motors
time to complete their opening movement after the limit
switch opens and also causes the doors to be held in
their full open position momentarily against their bump-
ers to adsorb their rebound. The opening of the con-
tact members OR3 and OR4 deenergizes the ficld wind-
ing CF and the armature CA of the car door motor,
thereby stopping that motor. The opening of the con-
tact members ORS deenergizes the first opening and the
second opening resistor relays 1K and 2K to open their
contact members for disconnecting the resistor 72 from
the circuits for the armature CA. | -

it will be assumed now that the passengers have en-
tered or left the car and that the car attendant moves
the car switch CS in a clockwise direction to efiect the
closing of the car doors. The movement of the switch
closes its contact members CS2, thereby energizing the
door closing relay CR through the circuit L-[—l A2,
OR7, CR, LC, CSz, CS, L—1.

The closing of the contact members CR3 and CR4
energizes the car door motor C through the circuit L1,

CR4, CF, CR3, 3, CA, L--1. The energized car door .
otor moves the car doors toward their closed position




. its contact members
“bers CR3 and CR4 deenergizes the car door motor. The
- opening of the contact members CRS removes a prede-
 termined portion of the resistor r4 from the circuit of
"The opening
of the contact member CR6 deenergizes the first closing .

_ 7
o _and in. dolng so causes the chains 49 and 53 to rotate

the controller L so that it restores the limit switch LO
ta its closed position. As the car door moves, say, one

inch away from its open position, the controller restores -
- its switch OL2 to its open posmon and as the car door

‘moves, say, four inches away from its open posrtron the
controller restores the switch 0L1 to its open position, to

- prepare them for closing at the proper tnne m the open-

- ing sequence of the doors
 As the doors arrive at, say, four inches from their
closed position, the controller L. oloses its switch CL3,

thereby completmg the circuit for energizing the first

closing resistor relay 3K to close its contact member
3K2.

 a predetermined portion of the resistor r4 in parallel

The closing of the contact members 3K2 inserts -

2,958,219
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- predeter

‘quently of the 'relajr A. The -'relajf A then -operat_es in
the manner previously discussed to reopen the doors.

In the embodiment of Fig. 3 opening and closing of
the doors are controlled by a car switch. As previously

“pointed out, the doors may be controlled to open auto-

matically as the car stops.and to. close automatleally aQ
rined time after they open .or to close in re-
sponse to registration of car or corridor calls for elevator
service. Such automatic operatron of doors i is well known
in the art. - - :
Although the mventlon has been descrlbed Wlth refer-

~ ence to certain specific embodiments thereof, numerous

with the armature CA of the car door motor to cause

that motor to decelerate and thus slow down the move-

ment of the car-door as it nears its fully closed position..

As the car door gets wrthm say, one inch of its closed

- position, the controller L closes its switch CL4, thereby

inserting a predetermmed portion of the resistor r4 in

odifications falling within the Spll‘lt and scope of the

- invention are possible.
15

I claim as my invention: | | | |
1. In a closure system; a- structnre havrng an opening,

a door, means mounting the. door for movement to close
~and- expose said opening, and object-detecting means .

~ mounted for movement relative to the structure substan-

20

- parallel circujt with the armature CA to positively check
the car door motor as the car door reaches the desn*ed |

predetermmed distance from its full closed position.

- When the doors are about one—-half inch from .thei
fully closed posrnon ‘the controller opens its limit swrtoh
LC, thereby opening the circuit for the door closing re-

. lay CR but the condenser 71 on this relay maintains it

. - F R— .

in its energized condition for a time sufficient for the
motors: to move the doors to their fully closed position

and also causes the motors to hold the ‘doors momen-

.tarﬂy against their bumpers to adsorb the rebound there-
from. When the relay CR becomes deenergized, it opens
The opening of the contact mem-

the armature CA of the car door motor.

resistor relay 3K which restores its eontaet member 3‘(2
to its open position. -

Next it will be assumed ‘that as the doors are closmg "

- the beam of radiant energy from one of the devices such
as the transmitter device 1T is interrupted. Under such

‘circumstances, the source .of radiant energy. is removed

r 25 parallel to an edge of the door; said b'eams"being spaced

- 30

tially in accordance -with movement of the door and re-

sponsive to the presence of an-object. substantially in the

path of said door, said object-detecting means comprising
a plurality of transmitter devices each positioned to dl‘.
rect a separate beam of radiant energy substantially

from each other in a direction parallel to the plane of
the opening, and a- separate detector -device responsive

to such radiant energy positioned in the path of each of
said beams for controlling the operation of said door.

2. A system as claimed in claim 1 in combination with

~motive. means -for moving the door relative to. said

structure, and translating means responsive to the change
in condition of the detector devices following interrup-

tion of at least a predetermined first number of said

35

40

from the detector devrce 1D and the relay 1P drops out |

to open its make contacts 1P1.

As shown in Fig. 3 opening of the rnake contaets IPI .

interrupts the energizing circuit for the retarding relay

- A. This relay opens its make contacts. A2 to deener-
gize the door closing relay CR. The relay CR opens .1fs
contacts CR3 and CR4 to stop the closing. movement of
Also contacts CR5, CR6 and CR7 are reset.
The retarding relay A also closes its break contacts.

the door.

Al to establish, when the contaets CR7 close, the follow-
ing opening circuit for the door opening relay L1,

- said object-detecting means comprising a

3%5)

CR7, OR, LO, A1, L—1. Since the door opening relay
- OR now is energized, it operates in a manner previously

| ‘described to open the doors.
ing of the door may be controlled as desired. Thus, the

The extent of the reopen-

60

relay A may have a delay in pickup sufficient to assure

full reopenmg of the door even though the beam interrup-
tion is brief. For present purposes, it will be assumed
“that the relay A plcks up falrly promptly when energized.
- Full door reopening. also may be assured by closing.
the manual switch 115 o connect -the make contacts
‘ORS8 across the contacts Al.
‘tion of the door is initiated the make contacts ORS close

‘When an opening opera-

beams for retarding move: ment of the door by the motive
3. A systern as el:-.n 1ed in _claim"z wherein said frans-
letmrr means is effective to retard movement of the door
in only one direction of travel. - |

4. In a closure system, .a structure having an opening
through which objects may enter and leave the structure,
a door, means mounting the door for movement to close
and expose said opening, motive means effective when
operated for moving the door to close and expose the

- opening, and object-detecting means mounted for move-

ment relative to the structure substantially in -accord-
ance with movement of the door and responsive to the
presence of an object In a space substantrally in the path
of the door during movement of the door in a first” di-
rection by the motive means for retarding movement of
the door in said first direction by the motive means,
transmuitter
mechanism - positioned to direct a plurality of separate
beams of radiant energy in a direction substantially along -
an edge of the door which is the leading edge during a
door-closmg movement, said beams being spaced at dif-
ferent distances in advance of the door during a door clo-
sure, sald detector means responsive-to interruption of .
any of said beams for controlling the movement of the -
door in said first direction. o
‘5. In a closure system, a stmeture havmg an openmg,

pair of first and second doors having leading edges adja-

~ cent each other when the doors are in position to close

65

said opening, a parr of third and fourth doors spaced' |
from the first pair of doors for closing and €xXposing the_ __

- opening, means mounting the doors of each of said pairs

to shunt the contacts A1 and the door: open contacts of

the switch CS until the door is fully open.

 'When the beam again is cleared, the relay A plcks up

~ to permit a normal door closmg operanon of the elevator
car doors. -

Interruptron of the beam BZ durmg a door closure oper- .
75

ation results in deenergmetron of the relay 2P and eonse-

70

for movement towards and from each other relative tothe

structure to close and eXpOose the opening,. and object-
detecting means responsive to the presence of an object
substantially in the path of at least one of said doors,
said object-detecting means comprising transmitting means-
for establishing a plurality of radiant energy beams ex-
tending from first points to second points substantrally
along the leading edge of the first' door; said- beams -
rnovnrg substantially Wlth the ﬁrst door and leadmg the' '
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first door by different distances during a closing move-
ment of the first door, and radiant energy detector means
responsive to interruption of either of said beams during
door closure for modifying the operation of the doors.

6. A system as claimed in claim 5 in combination with
motive means for operating the doors, and common
translating means responsive to the operation of said
radiant-energy detector means from a second to a first
condition for modifying the operation of the doors by the
motive means.
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