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through resistors RDM3 and RDM4 for causing 
the operation of the door operating mechanism to 
Open the car door and also the hoistWay door at 
the filoor at Which the stopis being made. As the 
doors nove a certain distance, door speed linit 
Switch DEL closes to complete a Circuit for the 
coil of Switch IDE. This Switch engages Contacts 
IDE3 tO Short circuit resistance RDME in Circuit 
With door notor field Winding DMi' and engages 
COntactS IDEA to Short circuit reSiStance RDMA 
in circuit With arnature DMA. As the doors near 
open position, Switch DEL opens. As the doors 
reach open position, door open linit switch IDOL 
opens, deenergizing switch DO which drops out 
to break the Circuit for armature DMA. It also 
deenergizes switch IDE Which drops out, engaging 
contactS DE5 to establish a Short circuit for air. 
mature DMA to bring the door operating motor 
to a stop. 
Upon the expiration of a given tine interval, 

relay XNT drops out, separating contacts XNT2 
t0 di SCOnnect the Coil of Switch NT fron the 
supply ines, This Switch does inot drop out in 
mediately, being delayed by the discharge of 
condenser GNT. Upon dropping out, switch NT 
engages contacts NT to establish a circuit by 
Way Of ContactS DR. for the reset coil of SWitch 
IDR Which is restored to unlatched coiaditioin. 
Contacts NT also complete a circuit by way of 
door close linit SWitch DCT and ContactS DIP3 
and DO2 for the Coil of door close Switch DC to 
initiate the door closing operation. A tine in 
terval is thus provided, namely the interval of 
relay XNT, say three seconds, plus the interval 
Of SWiteh NT, say another three seconds, or a 
total of six seconds, from the time that the stop 
is nade before the closing of the doorsis initiated. 
SWitch DC upon operation engages contacts DC2 
and DCf and separates contacts DC3 to com 
plete a circuit for armature DMA for effecting 
Operation of the door operating mechanism to 
close the car door and hoistway door. During the 
closing operation, limit switch DEL is again 
Closed, Causing operation of SWitch IDE which 
Short Circuits notor field resistance RDME and 
in addition separates contacts DE6 to remove a 
Short Circuit for a portion of resistor RDM5. AS 
the doors reach closed position, limit switch DCI, 
OpenS, breaking the circuit for the coil of switch 
DC Which separates contacts DC2 and DC-3 to 
break the circuit for the door motor arnature 
DMA and separates contacts DC to break the 
gircuit for the coil of Switch IDE. This SWitch 
drops out to reengage contacts DES to establish 
a, short circuit for armature IDMA to bring the 
door Operating motor to a stop. If desired, as 
Where a, passenger is in the car and no further 
passenger transfer is to be made, the passenger 
can by pressing door close button DCB shorten 
the time interval that the doors remain open by 
establishing a short circuit for Condensei' QNT. 
The protective circuits are effective only while 

the Caris stopped due to the provision of contacts 
Hi. Referring for example to the circuits for 
tube DPTA, there is a capacity network from 
antenna CA to Shield CSG and fron antenna 
CA: to ground. Thus a biasing voltage is applied 
to both the control electrode DPTEi and the 
Conductive Spot CSI: adjacent the anode, Which 
bias is due to a direct Current potential taken 
from resistors RWDAi, RWDi and RWDBI, and 
an alternating current potential which is a func 
tion of the ratio of the two capacity networks. 
This is adjusted so that the biasing voltage is 
just below tube breakdown value. Resistor RIBi 
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6 
is Of Such Value as to efectively isolate the alter 
nating current source from the direct current 
source. When a person enters Or leaves the cair 
his body Capacity in effect increases the antenna, 
to ground Capacity and thus brings the potential 
of the Conductive spot and control electrode to 
Which it is connected nearer to ground potential. 
When during the closing of the doors antenna, 
CAf Connes Within a Certain distance of a person, 
the alternating current potential reaches a value 
Which causes breakdown of tube DPTi. This 
Conpletes the anode-Cathode circuit of the tube 
Which extends through the coil of door protective 
relay DP, causing this relay to operate. Upon 
operation, relay DP separates contacts DP2 to 
break the circuit for the coil of door close switch 
DC. Switch DC in dropping out breaks the cir 
Cuit for door motor armature IDMA and in addi 
tion engages contacts CC3 which completes a 
short Circuit for armature DMA through braking 
rectifier EDB. This acts in effect as a Short cir 
cuit for armature DMA and brings the doors to 
a quick stop. 
Relay DP, upon operation, also engages con 

tactS DP3 to complete a circuit for the coil of 
door Open Switch DO, causing the immediate re 
Opening of the doors. It also engages contacts 
iDF to complete the circuit for the coil of aux 
iliary door protective relay DPX. This relay, 
upon Operation, eingages contactS DIPX2 which 
Complete a circuit for the set coil of Switch DR. 
it also engages contacts DPXI to by-pass the 
Circuits for tubes DPT, causing the dropping out 
of relay DP. This relay is delayed sightly in 
dropping out by the discharge of its coil through 
rectifier EDDP to insure operation of switch DO. 
Switch IDO is maintained energized through con 
tacts DR2 after contacts DP3 separate. When 
relay DP drops out it separates contacts DPl to 
break the circuit for the coil of relay DPX. This 
relay is delayed in dropping out by the diseharge 
of Condenser QDPX to insure deionization of 
tubes DPT. 
'Upon the Operation of switch DO to initiate 

the door Opening operation, contacts DO3 engage 
to complete a circuit for the coil of switch NT, 
causing this Switch to operate. This circuit is 
maintained through contacts DO3 until the doors 
reach Open position. Thus the time delay before 
the reciosing of the doors starts fron the time 
they reach open position. This time interval is 
that due to SWitch NT alone and is thus shorter 
than the time interval provided when the doors 
are Opened incident to stopping the cair at a 
landing. 
In this connection, it is to be noted that in case 

of Congestion When the passenger transfer can 
not be effected quickly, so long as any person is 
in the Zone of influence of the antennae there wil 
be repeated operations of relays DP and DPX 
until this Condition ceases to exist. Thus the 
coil of Switch NT is repeatedly energized by way 
of contacts DPX8 to maintain the doors in open 
position. Also the time delay in the dropping out 
of SWitch NT does not start until the congestion 
is cleared. The delayed dropping out of relay 
DPX insures the full charging of condenser QNT 
and thus the reestablishment of the full time in 
terval of switch NT in the event that relay DPX 
is Operated during the time interval of switch NT. 
The System is arranged so that if due to the 

protective mechanism the doors fail to close after 
a Certain period, Say fifteen seconds, the door 
protective mechanism is rendered ineffective and 
the door operating motoris energized for closing 
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the doors at a reduced speed. Switch DT is uti 
lized for this purpose. This switch is energized 
during running of the car, the circuit through 
its coil being completed by way of contacts H2 
and H2”. Whena stopis madeat a landing, these 
contacts separate to disconnect the coil of switch 
PT from the Supply lines. This Switch is delayed 
in dropping out for the prescribed period, say 
fitteen seconds, by the discharge of condenser 
QiDT. Upon dropping out, switch DT separates 
ContactS DT: to render the protective circuits 
ineffective and also engages contacts DT2 to reset 
SWitch DR. and to complete a circuit by way of 
COntactS DP2 for the coil of door close switch DC. 
Switch DC operates as above described to con 
plete a circuit for the door operating motor for 
efecting the closing of the doors. Switch DT 
also engages contacts DT3 to short circuit a por 
tion of resistance RDM2 across motor armature 
DMA, Causing the door closing operation to take 
place at a reduced Speed so that if any one is 
hit he Will not be injured. This arrangement ob 
Viates shutting down the car at a floor in the 
event of unWanted operation of the protective 
mechanism due, for example, to oversensitivity 
of One oi more of tubes IDEPT. 
In applying the protective mechanism to center 

Opening doors, the two leading door sections of 
the Car door are each arranged as above de 
Scribed for the leading section of a side opening 
car door, each leading section having its own set 
of tubes and associated apparatus. Where center 
Opening doors are prOVided, .ina Snauch as the 
door sections close upon each other, there are no 
Strike jambs so that the post guards are not pro 
Vided. While the circuits are arranged to effect 
the reopening of the doors by the protective 
mechanism, they may be arranged simply to 
bring the doors to a stop, as by eliminating the 
control of Switch DO by the protective mecha 
nism. In any case should the doors fail to close 
Within the selected time interval, Switch IDT 
times out to establish the door closing circuits. 
in Some installations it may be considered satis 
factOry to Cause the door closing Operation ini 
tiated by the tining out of Switch DT to take 
place at full Speed, especially in cases Where high 
Speed door operating mechanisnis not enployed. 
This Will obviate Shutting down the Car in Case a. 
efect has developed in the protective necha 

nisia. However, closing at a reduced Speed is 
the preferred arrangenent, especially for high 
speed operating mechanism as, if any One is 
struck, he Will simply be nudged Out of the Way 
Without real injury. 
Arrangements for closing the doors at the ex 

piration of a given time interval notWithstand 
ing the protective mechanism may be employed 
With door protective mechanism of Other forms. 
To ilustrate this, examples of Other forms of door 
protective mechanism are illustrated in Figures 
5, 6 and 7, These circuits are arranged to go 
With the door operating circuits shown in Figure 
4 below rectifier EDC, illustration of the door Op 
erating circuits not being repeated. It is to be 
understood that the arrangenent of these doOr 
protective circuits may Vary, depending On the 
particular door operating circuits to which they 
are adapted, and that relaySDP and DPX may be 
combined into a single relay. 
Referring to Figure 5, the protective circuits 

there ilustrated are for a mechanical safety shoe 
for a side opening door. The circuits are illus 
trated as supplied from a source of direct Current 
indicated by the supply lines - and -. These 
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supply lines nay also be used for the door oper 
ating circuits. SSC represents contacts of the 
safety shoe provided on the car door. When the 
shoe Strikes a person Or object during door clos 
ing, it closes contactS SSC Which completes the 
circuit for the coil of relay DP. Relay DP in turn 
completes the circuit for the coil of relay DPX. 
AS previously described, this controls the oper 
ation of Switches DR, DO, DC and NT (Figure 4) 
to prevent the then closing of the doors or if 
closing to return them to open position. As in 
the usual construction for side opening doors, 
the Safety shoe does not engage the strike jamb 
in closed position, contacts SSC Will not be closed. 
AS none of the protective Circuits are energized 
under such Conditions, contacts HI have been 
Omited. In case of Center opening doors, con 
tacts SSC are provided on each of the leading 
door sections and are connected in paralel in 
the circuit for the coil of relay DP in series with 
a door ClOSe linit SWitch to Open the circuit aS 
the door reaches closed position. 

Referring to Figure 6, the circuits there ilus 
trated are for the light ray type of protective 
nechanism Suitable for both Side opening and 
center opening doors. PHT and PHT2 are in 
dicative of a plurality of photo tubes, such as 
the 918 type, positioned on one Side of the car 
door entrance to scan an area of average person 
height. Li and L2 are pin point sources of light 
for the photo tubes arranged On the Opposite 
side of the entrance in line respectively with 
the photo tubes for Which they are provided. The 
photo tubes are arranged to act through an am 
plifying tube AMT having its control grid con 
nected to the point X. This tube may be a pen 
tode such as a 6SJ7 to provide a high gain. The 
coil Of a Switch B is in the anode-Cathode Circuit 
of tube AMT. So long as the light ray for each 
tube PHT is not obstructed a positive potential 
exists at point X to cause sufficient current flow 
through tube AMT to operate switch B. Thus 
contacts Bl are separated. Upon obstruction of 
One or more of the light rays as by passenger 
transfer, the potential at point X is reduced 
Suficiently to cause the dropping out of Switch 
B. Thus contacts B: engage to cause operation 
of relay IDP Which in turn engages contacts DPi 
to cause operation of relay DPX. RelayS DP and 
DPX control the door operating circuits to pre 
Went the then closing of the doors Or if closing 
to return them to open position as previously 
described. 

Referring to Figure 7, the door protective cir 
cuits therein ilustrated are based on the circuits 
of Figure 5 of the patent to Lubkin No. 1,982,442, 
granted November 27, 1934. A capacitor Q50 
made up of trough TR3 and plate PL53 extends 
vertically over a scanning area along the front 
edge of the car door. Q62 is a shielded com 
pensating condenser Variable in acCOrdance With 
the position of the doors for preventing un 
Wanted operations. Connections to one side of 
capacitor Q50 and condenser Q62 are led through 
shielded cables to a box BOGi. This box, the 
shield for condenser Q62, the cable sheaths, the 
other side of condenser Q62 and capacitor Q50 
are Connected to ground. Within box BO6 is 
a. triode Vacumin tube OST66 with its grid and 
anode connected to a tuned circuit made up of 
condenser Q38 and inductance IN87, this being 
utilized to generate high frequency oscillations. 
RET96 is a triode wacunn tube With its input 
circuit connected across inductance INi04. The 
coil of SWitch B is connected in the anode 
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cathode circuit of tube RET96. Inductances 
IN81 and INi 04 are inductively coupled so that 
the generated high frequency oscillations are 
induced in inductance IN 04. In paralel With 
inductance INi 34 are capacitors Q50 and Q62 to 
form in conjunction with condenser Qi 13 atuned 
circuit TCi S2. With no person in the entrance 
Way the tuned circuit is in resonance With the 
generated high frequency Oscillations causing 
Suficient current flow in the Coil of SWitch B 
to maintain this Switch in Operated condition. 
When a person Or object in the entranceWay 
alters the electrostatic field due to capacitor 
Q5G and thus detunes the tuned circuit TCI 2 
from resonance With the generated oscillations, 
the Current flow is reduced Sufficiently to cause 
switch B to drop out and complete the circuit for 
the coil of relay DP. As above explained, this 
controls the door operating circuits to prevent 
the then closing of the doors Or if Closing to re 
turn them to Open position. 

It is to be understood that in each of these 
arrangements, should the doors fail to close, Say 
Within 15 Seconds, Switch IDT tines out to cause 
operation of the door close switch DC, notwith 
standing the Operation of the protective mecha 
nism. In so doing it separates contacts DTi 
to render the door protective circuits ineffective 
and engages contacts DT3 to cause the door 
closing operation to take place at a reduced 
Speed. If desired, instead of rendering the door 
protective circuits ineffective by the separation 
of contacts DT, contacts of Switch DT may be 
utilized to render ineffective the operation of the 
contacts of Irelays IDP and DPX in the door oper 
ating circuits. Also a holding winding subject 
to a door open linit Switch may be provided On 
switch DT to prevent dropping out of this switch 
unless the doors are in full Open position. 

It is to be underStood that, Where reference 
is made to protective mechanism which is actu 
ated when a person or object is in the path of 
movement of the closure, this refers to protective 
mechanism which may or may not require actual 
contact. Not only may the invention be em 
ployed with other forms of door protective mech 
anism but also in conjunction with other forms 
of door operating circuits. Also other arrange 
ments for obtaining the time interval provided 
by Switch DT may be employed; and since there 
is a correlation between time delay and repeated 
futile attenpts at closure, this latter character 
istic may, if desired, be adapted with equal facil 
ity to effect closing of the closure notwithstand 
ing the presence of an object in the path of move 
ment of the closure. As many changes COuld be 
made in the above construction and many ap 
parently widely diferent embodiments of this 
invention could be made Without departing from 
the scope thereof, it is intended that all mater 
contained in the above description or shoWn in 
the accompanying drawings shall be interpreted 
as ilustrative and not in a limiting Sense. 
What is clained is: 
1. An elewator installation in Which an en 

tranceway provides access to the elevator car at 
a floor and a closureis provided for Said entrance 
way, in which power operating mechanism is 
provided for said closure and is controlled to 
cause opening of Said closure when a stop is 
nade at Said floor and closing of the closure 
upon expiration of a given time interval after 
the stop is nade, and in Which mechanism is 
provided for protecting persons against closing 
of the closure; characterized in that circuit con- 7 

IO 

20 

25 

30 

35 

40 

45 

50 

60 

65 

70 

10 
trolling mechanism is provided which is respon 
sive to repetitive operations of said protective 
mechanism to render said protective mechanism 
ineffective. 

2. An elewator installation in which an en 
tranceway provides access to the elevator car at 
a floor and a closure is provided for Said entrance 
Way, in which power operating mechanism is 
provided for Said closure, in which means is pro 
vided for automatically initiating operation of 
Said power operating mechanism to close said 
closure, and in which protective mechanism is 
provided Which, When an object is in the path 
of movement of said closure, is actuated to delay 
the closing of Said closure by said power operat 
ing mechanism; characterized in that means is 
provided Which is responsive to said closure being 
delayed in closing by Said protective mechanism 
for a predetermined time interval for causing 
operation of Said power operating mechanism to 
exert a closing force on said closure, regardless 
of whether or not an object is in the path of 
Tnovenent of Said closure. 

3. An elevator installation in which an en 
trance-way provides access to the elevator car 
ata, floor and a dooris provided for Said entrance 
way, in which power operating mechanisnis pro 
vided for Said door and is controlled to Cause 
the opening of Said door When the car makes a 
stop at said floor and closing of Said door upon 
expiration of a given time interval after the ini 
tiation of Said door opening operation, and in 
which protective mechanism is provided which is 
responsive to a person mowing into the path of 
Said door for preventing the closing Of Said doOT 
by said power operating mechanism; character 
ized in that neans is provided Which is rendered 
effective upon failure due to Said protective mech 
anism of Said power operating mechanism to close 
Said door Within a further given tine interval aft 
er Said initiation of Said door opening operation 
to cut-out Said protective mechanism and to cause 
Operation of Said power Operating mechaniSn to 
exert force to close Said door at a Speed slower 
than normal closing Speed. 

4. An elevator instalation in which an en 
trance-Way provides access to the elevator car at 
a, floor and a door is provided for Said entrance 
way, in which power operating mechanism is pro 
Vided for Said door and is controlled to cause 
Opening of Said door when the car makes a stop 
at Said floor and closing of Said door upon expira 
tion of a given time interval after the stop is 
made, and in which protective mechanism is pro 
Vided Which is actuated in response to a person 
mowing into the path of Said door to prevent the 
closing of Said door by Said power operating mech 
anism; characterized in that timing meansis pro 
Vided for prowiding an additional time interval 
after Said initiation of said door closing operation 
under Conditions where due to Said protective 
mechanism the closing of Said door and restarting 
of the Car is not effected Within such additional 
interval, that SWitching means is provided which 
is actuated by Said timing means at the expiration 
of Said additional interval to render said protec 
tive mechanism ineffective and that additional 
Switching means is provided which is actuated by 
Said tining means at the expiration of said addi 
tional interval for causing operation of Said pow 
er Operating inechanism to close said door at a 
Speed Slower than normal closing speed. 

5. An elevatorinstallationin whichan entrance 
Way provides access to the elevator car at a floor 
and a door is provided for said entrance-way, in 
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which power operating mechanism is provided 
for said door, switching mechanism being pro 
Vided for controlling the operation of Said power 
operating mechanism to Open and close Said door, 
in which means is provided for causing operation 
of Said Switching mechanism to efect closing of 
said door upon expiration of a given tine interval 
after initiation of door opening operation, and in 
which protective mechanism is provided which is 
responsive to a person in the path of Said door 
to prevent operation of Said switching mechanism 
to effect closing of said door and if the door is 
closing to cause operation of said switching mech 
anism to effect return of said door to Open posi 
tion; characterized in that timing means is pro 
Vided which is effective When Said door fails to 
reach fully closed position Within a predetermined 
time interval greater than said given time in 
terwal after Said initiation of the Opening 
thereof for causing operation of said switching 
mechanism to effect closing of Said door notWith 
standing the Operation of Said protective mecha 
nism, and that means is provided to cause Such 
door closing operation to take place at a speed 
slower than normal door closing speed. 

6. An elevator instalation in which an en 
trance-way provides access to the elevator car at 
a floor and a door is provided for Said entrance 
Way, in which power operating mechanism is pro 
vided for said door, an electromagnetically oper 
ated door close switch and an electromagnetically 
operated door Open Switch being provided for con 
trolling the operation of Said power operating 
mechanism, in Which means is provided for caus 
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ing energization of said door open switch to effect 
operation of Said power operating mechanism to 
Open Said door when a Stop is nade at a floor 
and for causing upon expiration of a given time 
interval after initiation of door opening operation 
energization of said door close switch to effect 
operation of Said power operating mechanism to 
close Said door, and in which protective mecha 
nism is provided which is responsive to a person 
in the path of said door in closing to prevent en 
ergization of Said door close switch if the door is 
fully open and if the door is closing to effect de 
energization of said door close switch and ener 
gization of said door open switch to effect return 
of Said door to open position, means being pro 
Vided which is actuated upon expiration of a cer 
tain time interval after the door reaches Open 
position and its path is cleared to effect reenergi 
zation of said door close switch to cause closing 
of Said door; characterized in that means is pro 
Vided, which is responsive to the failure of Said 
door to reach fully closed position Within a pre 
determined time interval greater than Said giwen 
time interval after the initial opening thereof, for 
causing the energization of Said door close Switch 
to efect operation of Said power Operating mech 
anism to close said door notWithstanding the Op 
eration of Said protective mechanism, and that 
means is provided to cause Such door closing op 
eration to take place at a reduced Speed. 

WILLIAM HENRY BRUNS. 
SAMUEL DAVIS. 

No references cited. 

  


